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PREFACE. 


TflBRB  is^  perbaps,  no  department  of  science  with  which  so  many  deUghtful  associa- 
tions are  connected^  as  the  stady  of  Botany.  The  gorgeous  beauty  and  periodical 
Terdnre  of  trees  and  flowers;  the  economical  utility  and  medicinal  virtues  of  many 
plants^  and  their  general  application  in  the  commonest  arts  of  life^  have  attracted 
the  admiration^  and  secured  the  attention  of  mankind  from  the  earliest  ages;  and  still 
continue  to  be  objects  of  the  greatest  importance. 

While  it  has  been  the  purpose  of  the  present  volume  to  present  to  the  general 
reader  a  comprehensive  and  popular  description  of  all  those  Vegetables  which  claim 
an  interest,  either  for  their  beauty,  utility,  or  rarity,  it  has  also  been  deemed  of 
importance  to  give  the  physiological  history  and  classification  of  Plants,  in  such 
detail  as  may  be  of  utility  to  the  more  systematic  student  of  Botany. 

The  FissT  Fabt  of  the  Work,  therefore,  consists  of  the  physiology,  geographical 
distribution,  and  classification  of  Vegetables. 

The  SfiOOND  Pabt  embraces  a  history  of  Plants  used  for  food  and  clothing;  in 
arts  and  manufiietures;  in  medicine;  and  for  ornamental  purposes. 

The  Concluding  Poetion  treats  of  the  practical  culture  of  Vegetables;  the 
preservation  of  specimens,  and  the  drying  of  roots  and  seeds. 

In  a  popular  Work  of  this  nature  it  was  found  impossible  to  proceed  altogether 
on  a  strictly  scientific  plan;  but  so  far  as  was  practicable,  the  Natural  method  of 
arrangement  has  been  adopted.  Thus,  in  treating  of  individual  plants,  the  great 
leading  divisions  of  the  vegetable  kingdom  have  been  followed;  and  in  a  considerable 
number  of  cases,  the  species  have  been  grouped  under  their  natural  families.  In 
general,  however,  the  arrangement  must  be  considered  as  made  subservient  to  the 
grouping  of  vegetables  according  to  their  economical  uses,  as  those  employed  for 
food,  clothing,  dyeing,  medicine,  and  ornament. 


To  remedy  this  irregularity^  a  chapter  has  been  devoted  to  an  account  of  the  systems 
of  Classification^  and  notices  of  the  Natural  families  of  plants  have  been  arranged  and 
inserted  under  the  respective  divisions.  A  compendium  of  Fossil  Botany  has  abo 
been  added^  as  forming  an  interesting  addition  to  the  existing  genera  of  plants. 

The  authors  whose  works  have  chiefly  afforded  the  varied  materials  of  this  volume, 
are  so  generally  re£erred  to  in  the  pages  of  the  work^  that  it  will  be  unnelbessaij  to 
recapitulate  them  in  this  place,  farther  than  to  state,  that  to  the  French  work  of  the 
younger  Bichard  on  Physiological  Botany;  to  Sprengel,  Mirbel,  De  Gandolle, 
Dutrochet,  Keith^  Lindley,  &c.,  frequent  reference  has  been  made. 

In  the  practical  and  ornamental  departments^  much  assistance  has  also  been 
obtained  from  Loudon's  highly  useful  works  on  Botany  and  Horticulture. 


PREFATORY  NOTE  TO  THIS  EDITION. 

In  this  re-issue  considerable  improvement  has  been  made  on  the  wood  engravings 
interspersed  throughout  the  text.  And  in  addition  to  the  engravings  on  steel  in  the 
work  as  originally  published,  a  series  of  Twsntt-nine  new  plates  have  been  introduced. 
Seven  of  these  illustrate  groups  of  plants,  including  pines,  palms,  cacti,  tree  ferns, 
Australian  tarees  and  plants.  Natural  tropical  forest,  &c. ;  and  hoenty-two  contain  a 
series  of  figures  coloured  after  nature,  of  plants  important  for  their  use  in  medicine, 
the  arts  and  manufactures,  or  from  which  food,  spices,  or  clothing  are  obtained. 
An  appendix  has  been  added,  describing  the  plants  represented  in  the  additional 
illustrations,  or  such  of  them  as  were  not  previously  noticed  in  the  body  of  the  work. 
In  this  section,  the  portion  on  Australian  plants,  contributed  by  a  gentleman  long 
resident  in  these  colonies,  is  new  and  of  much  interest  In  the  list  of  illustrations, 
references  will  be  found  to  the  pages  in  which  the  figures  are  described. 

Glasgow,  1855. 
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8.  Lemon  tree. — Citrus  limonum, 
4.  Orange  tree. — C.  attrantium,       , 

6.  Gourds. — CueurbUoy  •  • 
6   Cucumbers. — Cueumis  sativat 

7.  Grapes. — Vitis  vinifera^ 

PLATE  IX. 

TIMBBB    TBEB8. 

1.  Oak.— Qtf«r^ti«  rofrvr,  « 

2.  Aih.-^Fraxvms  exedtwr, 

8.  Elm.— ITifiituf  compefintf, 

4.  Beech. — Fagus  sylvaHcut^ 

5.  Lime.— 7V/iaJ&uro!paa» 

6.  Birch.— J9dM/a  a^o, 

7.  Weeping  willow.— 5a/tx  ^ofty^Bico, 

PLATE  X. 

COVIFEBf,  OB  PINB  TBBB8. 

1.  Silrerfir.— AWefi)icea, 

2.  Scotch  pinew—Ptnttf  jy/oMfrif, 

8.  Larch.— Zona;  eommnmis^ 

4.  Cedar.— £ari«  eedf-Ma 

5.  American  spmoe, 

6.  Weymouth  pine,   .  «  .  . 

7.  Spruce  fir,— 4^  commtiRif,  . 

PLATE  XL 

BOABOB,  BANTAN,  &«. 

1.  Camphor  tree. — Laurus  eamplurrat  .  484 

2.  The  Boabob  tree.— ildcnifonta  digitata,  .  478 

8.  The  Banyan  tree.— .FVeuf  tndtca,  •  477 
i.  Chatta,  or  umbrella  tree  of  India.— 3faaN<>{ta 

iripekUOf  •  •  *  .  478 


883 
882 
863 
848 
878 
ib. 
889 


Fig. 

5.  Araucaiia  in  distance.— il.  imbrieata, 

6.  Victoria  Begia 

7.  Aloe  plant. — Aloe  soeotrina,  .  • 

PLATE  XIL 

OBKAMENTAL  PLANTS. 

1.  Caoutobono  tree. — Sipkonia  dastiea, 

2.  Betel-nut  palm.— Arceo,  . 

8.  Mammetree. — Mammea  Americana, 
4.  Mahogany  tree.— jStoieftma  maAoflpam, 

6.  Bread-fruit  tree.— Arfocorpiw  ^wa> 

6.  Passion  flower.— P«tf«</{ora  cerulea, 

7.  Castor-oil  plant. — Rieimts  eowtmuins, 

8.  Adam's  needle. — Yucca  gloriosa, 

9.  Cacti. — Cactus  opuntia,  &c.,  . 

10.  American  aloe.— Aflfaoe  Americana, 


pAOIt 

476 
688 
687 


ADDITIONAL  PLATES, 

KOT  in 

FOBMEB  EDITIONS. 
PLATE  XIIL 

TBBB  FBBN8. 

I:  Alsophytla  excelsa  (young  tree), 

2.  Dicksonia  arborescens,     • 

8.  Cyathea  elegans, 

4.       —      arboreay 

6.  Hemitelia  speciosa,     . 

6.  Drynaria  coronans, 

7.  Platycerium  grande,    . 

8.  Neotopteris,  .  . 

9.  Asplenium  lncidum>   . 

PLATE  XIV. 


421 

436 

1. 

482 

2. 

484 

8. 

441 

4. 

440 

6. 

444 

& 

7 

a 

9. 

10. 

469 

11. 

467 

12. 

470 

18. 

471 

14. 

469 

466 

469 

CACTI 

Opnntia  Brasiliensis, 
Cereus  senilis, 
Opuntia  cochinellifera, 
Echinocactus  stainesil, 
Cereus  cerulescens, 
Echinocactus  yisnaga, 
Cereus  hexagonus, 

—  Perurianus. — F.  monstrosus, . 

—  grandiflorus,         , 
Opuntia  cochinellifera, 
Echinocactus  ozygonus,    .  • 

—  myriostoma, 

—  helophorus,  • 
Melocactus  communis,  • 

PLATE  XV. 

VBUIT  AND  OBHAXBHTAL  TBEX8. 

1.  Cork  oak.^Quereus  suber,    . 

2.  Hemp  palm.— Cifiamtfrfl|p#  «a?c«&a, 

8.  Funereal  cypress.— C«pre#««yi«iic6m, 
4.  Olire  tree.— Ofea  ^uro!P«a, 
6.  Apple  tree.— Pyn«  fna&M?    . 

6.  JactL  tree.^Artoearpus  integrifolia, 

7.  The  shaddock. — Citrus  deeumana,    . 

8.  Sago  palm.— C|fca#  revotuta^ 


665 
202 
374 
448 
371 
601 
641 
686 
864 
686 


689 

ibu 
ib. 
ib. 
ibu 
ih. 
ih. 
ib. 


690 

ib. 

866,  fb. 

ib. 

ib. 

ib. 

ib. 

691 

864 

366,690 

691 

.      ih. 

ib. 

863,  ib. 


428 
691 
691 
868 
821 
371 
364 
261 


LIST  OP  EKGRAVINGS  ON  STEEL. 


ix 


PLATE  XVL 

FALMB,  PIHEB,  &0. 

fn.  Paob 

1.  Sir  J.  Banks'  Arancaria.— ^raueoria  imbri'' 
cata, 476, 691 

3.  ThePandanuB — Screw  pine. — P,od€raH$9vaM8,4tl^ 
9.  Date  palm.— PAomz  daetylifera,  .  253 

4.  Danm  palm. — Hvpheme  thdndca,      .  •     358 

5.  Cacao  tree. — Tkedbroma  eoMo,  .  .  386 

6.  Phmw. — Coriea  piipaya*  •  •     ^^ 

7.  Sago  palm.— CV<MV  reooluUt,       .  •   261, 091 


PLATE  XVIL 

PnfB  TBBEB. 


1.  Dooglas'  pine. — AbieB  DougleuH, 

2.  Sabines'  pine.— Pinvf  Sabimana, 

5.  Screw  pine. — Pcmdamts  odoraHsnmus, 
4.  Stone  pine. — Pinuspinea, 

6.  I>eodar. — Cedrus  deodora,     . 

6.  Brazilian  pine.— Pt'mtf  Clahbratiliana,  . 

7.  Conlter^a  pine.— Pt'nttt  CouUeri, 

8.  Cluflterpine.— Ptaiftiniiafterniariftmri, 

PLATE  XVm. 

80B1IB    IN    A    BBAZILIAN    FOBBBT. 


PLATE  XLI. 

^178TBAI«IAN  TBBE8  AKD  8BBDB8. 

1.  yf  late  gam  tc%6,-^Eucalyptut  ohliquoy 

2.  Stringy  bark  tree. — Eucalyptus  pulvendenlui, 

3.  Wattle  tree. — Aeaeia  dealbata,  . 

4.  Anatralian   Tirgin   bower. —  OematU  Moss* 


470 
681 
479 
464 
691 
693 
691 
464 


6.  Grass  tree. — Xaidhorrhea  heuHlU, 

6.  White  everlasting  fLower.—Hdichrviitm  ela- 

tUHHf    •  •  •  •  •  • 

7.  Yellow  ererlasting  flower. — Hdiekrywm  hrac- 

^OiUMf      •  •  •  •  • 

8.  Sbe-oak. — Coicatrina  penduta, 

9.  Cabbage  palm.— CvnrpAa  Atw<ra7if, 

10.  Captain  Cook's  tea  tree.— Xtfptofpermiim  iCth 

_  _m 

ptomonf         •  •  •  •  ■ 

11.  Bottle-bmsh  plant.— BoiiAna  ffiartruuifa, 
13.  Dwarf  natire  cherry.— Exoearput  humifiua, 

13.  Great  flowering  Australian  heath.— ^jMicriff 

grandiflorttf  •  •  •  .  • 

14.  NatiTe  rose  of  Anstralia.— Soroma  serrvlcUa, 

15.  Australian  ftuchia.—Correa  fpeetofo, 


COLOTIRED  PLATES. 


PLATE  XIX. 


MEDICINAL  PLANTS. 


Senna. — C<una  acutifolia, 
Colocynth. — Cucumit  eohetfnthis, 
Jalap. — Exoyofdun  purga^     . 
Castor-dl.- iZidnif  commtmir,     • 


PLATE  XX. 

IfBDICINAL  PLANTS. 

PeniTian  bark. — Cincluma  condanunea,  . 
Oinnm  poppy. — Paptner  toninifentm, 
Scammony. — Conaoobaahu  tcammtmia,      • 
Nnz  Tomica. — Stryehnos  wux  vomiea,  • 

PLATE  XXL 

MBDICINAL  PLANTS. 

nhiibarb.— AAeicm  paJfnatum,      • 
Aloe.— A/oe  Moofrmo, 
Gentian. — Oentiana  hUea,  .  • 

CBieput----Mddleucaleueadendron,  . 

PLATE  XXIL 

KEDICINAL  PLANTS. 

Ipecacnan. — Cephalis  ipeeacuanka,  . 
Sqmil,^ScUla  maritima,  . 
SarsapariUa. — Smilax  sartaparilla,  . 
Copaiba.— Coj>a\/^a  <#eiiia/i#,  . 

PLATE  XXIIL 

SPIOB  PLANTS. 

Nutmeg.- Jfyrifiiea  mosehata,         • 
Cinnamon. — Lmarus  einnamomum, 
CloTC. — CaryophylbiM  aromatieus,     . 
Allspice,  or  pimento.— JIfyrtopifiieftf a,  . 

PLATE  XXIV. 

SPIOB  PLANTS. 

Ginger. — Zingiber  ojSMnale, 
Black  pepper. — Piper  nigrum. 
Caper.— Copom  tpinosti,     . 
Cayenne  pepper.— Cai>«tcttfli  comuum, 

PLATE  XXV. 

OXTM  PLANTS. 

Gum  arable.— Acoda  eeydl. 
Gum  tragacanth. — Astragabu  trageuanUui, 
Gum  olibantim. — Bonoellia  terrata. 
Gum  mastic— Piifada  LenUieus,    • 

PLATE  XXVL 

OVM.  PLANTS. 

Gamboge.— ire(r(u2eiu2ran  gambogioides, 
Benzoin. — Styrcus  bengain. 
Caoutchouc. — Sipboma  eUulica,  . 
Gutta  peroha.— Z#(maiu2ra  gutta, 

PLATE  XXVIL 

PLANTS  U8SD  AS  FOOD. 

540  Coffee  plant— Co#ea  Arabiciit 

588  Tea  plant.— TTkea  mridis, 

539  Chocolate.— 7%eo&roma  eaeeto, 

Ml  Bread  fhut.— AHocorpitf  inci$a. 


694 

695 

ib. 

ib. 
ib. 

ib. 


ib. 
lb. 
ib. 

686 
ib. 
ib. 

ib. 
697 
697 


Paoi 
520 
547 
539 
554 


543 
537 
524 
489 


544,693 

.     544 

535 

.     568 


487 
483 
484 
486 


4S9 
488 

491 
ib. 


.     556 

557 

149,693 

147 


544 
559 
565 

693 


393 
388 
396 
371 


LIST  OF  ENOBAVINGS  ON  STBEt., 


PLATE  XXVIU. 
plahts  insD  as  food. 

Baataam.'-Musa  tapiaitttm. 

Jack  fnnt,''Artoearpus  inUffrifolia, 

Fftndanns.— Poiulamtf  odarafytimut, 

PLATE  XXIX. 

FLASTB  U8ED  AB  VOOD. 

WSitt^SorgkumvuIgare, 
Maize. — Zeamayg,      .... 
BnekwheAt.^  Fagapyrum  etculenUan, 
Taro. — Cottocatia  antiquarum, 

PLATE  XXX. 

PLANTS  UBBD  A8  FOOD. 

Arrow-root.— Jforanto  arundinaeea. 
Manioc,  or  cassaTa.— JompAa  manihott 
Yam. — DioscorcM  edaia,  .  .  .  . 

Sweet  potato.— /pomoa  balata*, 

PLATE  XXXL 

FLAITTS  USBD  Ul  DTSUe. 

'Wot^.'^IsaHt  Hnetoria,    .  .  •  . 

Weld. — Retedaiukola, 

Madder.— iZuMa  (iRCtoriwa, 

Samach. — UkuscoHmu,         .  .  • 

PLATE  XXXn. 

PLANTS  USSD  IN  DTSING. 

Safilower.— CtD^amttf  Hnetoritu, 
FnaUc—Madura  Undaria,    . 
Bnml-wood. — Catalpinia  eritta,  . 
Loffwood. — McBmat03Bylon  eampeehicmum,     . 

PLATE  XXXm. 

PLANTS  USXD  IN  OLOTBINO  AND  COBDAGB. 

Cotton.— G'oMypttfin  harbadaue, 

Flax,-~LwumtttUaHtnmuM,  . 

New  Zealand  flax.— Pilormliim  leiuuf,     . 

PLATE  XXXIV. 

PLANTS  USED  IN  OLOTHINO  AND  COBDAOK. 

Gonmti  palm. — Arenga  taccharifera,      •  . 

PiassaFa  palm.— Atta/eayim(fera, 
Sunn  hempL,--Crotalariumjuncea, 
Jute. — Corchonu  ctguularius, 

PLATE  XXXV. 

TBOBTABLB    POISONS. 

FooTs  pardey— ^atcfa  dpui^^ium. 

Cuckoo  pint  or  wake  robin.— Arum  macuIaiuM, 


Pagi 
363 
960 

ari 

479 


229 

225 
819 
2^ 


264 
283 
263 
282 


606 
614 
606 
619 


611 
616 
497 
494 


406 
401 
420 
413 


693 
693 
420 
420 


White  bryony. — Bryonia  alba, 
Greater  or  common  oeladine.— 


Fasb 


^»i 


$   • 


lb. 


291 
632 


PLATE  XXXVL 

TBOBTABLB    POISONS. 

Common  wolf  *i  bane  or  monk's  hood.— Aeoiiiteai 

nap^lui,  ....     666 

Deadly  nightshade,  or  dwale.— A<ri0pa  bettadona,     661 

Woody  nightshade,  or  bitter  sweet. — SoUamii  dul' 
eamara,  ......  '662 

Common  thorn  appIc—Doftcra  Hramordum,  653 

PLATE  XXXVn. 

TBOBTABLB    POISONS. 

Common  hemlock. — Cotdum  macidatum,  .  •  649 

Black  henbane. — Svoeifonuu  niger,  •  .  660 

Strong  scented  or  poisonons  lettaee.  — Zosteea 

virota,     ......  648 

Aatnmnal  meadow  saffron.  —  CofeAtcum  autia^ 

fuOe, 646 

PLATE  XXXVnL 

TBOBTABLB    POISONS. 

Alpine  white  crow  foot. — Rammaibis  alpet* 
iris, 693 

Flyblown  moshroom.— A^aricuf  muicaHiu,  or 
Amanita  mutcaria,  .  .  .  •  196 

Porple  fozglore.- Dt^ritaZif  jwrPurM,     .  •     664 

Black  hellebore^  or  Christmas  rose. — HdUhorus 
niger,  .....  646 

PLATE  XXXIX. 


FBUITS  AND  NUTS. 
FlO. 

1.  Mammee» 

2.  Papaw,     .  •  •  •  . 

3.  Sooriop,         .  •  •  . 

4.  Negro  peachy         •  •  •  • 
6.  Granadilla,      .... 

6.  Zabncajo  (the  lid  raised),  fruit  and  nnt»  . 

7.  Brasil  nut  and  fruit,   •  •  • 

PLATE  XL. 

FBUITS  AND  NUTS. 

1.  Guaya, 

2.  Jcgobe, 

3.  Mangosteen, 

4.  Litolu,. 

5.  Pistada»     . 

6.  ATOoadopear, 

7.  Durio,        • 
&  lialay  apple, 
9.  Akee  fruits  and  nuts, 

10.  ACango^  • 


374 
379 
87tf 


375 
693 
698 


887 
371 


370 
887 


870 
867 


INDEX  TO  THE  ENGRAVINGS  ON  WOOD. 


AOOTDf  •  r  • 

Alder  Tree>     . 
Almond,      ... 
A]oe  Plants     • 
Ampnlls^  mr  Spongioles, 
Applet     • 

—  the  Cnttard,     . 

—  the  LoTOy 

—  the  Rose,  . 
Anncaria, 
Arnatto  l^ee. 
Arrow  Boot  Plant, . 
Amm,  or  Wake  Robio, 
Ash,  bad  of  the^ 


B 

BAbam  of  CropaiTa, 
^     of  GUead  Plant, 

—  ofTolo, 

Banana,       .... 
Barley,  Long-eaied, 

—  Spring',    • 

—  Winter,  or  Square, 
BeBioin,  or  B«uainin  Tree, 
Bflben7,  or  Blaeberry,    . 
Bread  Fmit, 

BolboQS  RootB— Coated  Bnlb, 
^  Scaly  Bnlb, 


CalamiteB  BCogeotii, 
Calyx,.       .        .       . 
Camphor  Tree^ 
CaoQtchono  Tree, 
Oap^  Plant,    • 
Cqpaieum,    .        . 
Cardiocarpnm  Acutom, 
Carpolithea, 
Gvpolithea  Conica, 
Giahew  Nnt, 
CaBsava  Plant, 
Castor  Oil  Plant, 
Cedar,     . 
CeUnlar  l^flsae, 


PAQB 

96 
441 
331 
637 

16 

93 
374 
380 
870 
476 
617 
264 

ib. 

36 


664 

660 
663 
260 
216 

ib. 

ib. 
669 
346 
371 

16 

ib. 


660 
66 

dAi. 

491 
490 
668 
664 
ib. 
387 
283 
642 
471 
0 


FAGl 
241 

394 
639 
664 
428 
67 


Cocoa-Nat  and  Flower, 
Coffee  Plant,  . 
Colocynth  FIant» 
Conifers,  foasQ,  10  figs,  of, 
Cork  Oak,   .     -  . 

Corolla, ^. 

—    Monopetaloiis,(irregaIar),ib. 
''    "'  .   810 

408 

.     ib. 

ib. 

.    104 

16 

.    198 

374 

.    476 

4 


—  Papilionaceous,   « 
Cotton,  Barbadoes,      .    * 

—  Flower  and  Pod, 

—  Herbaceous,    . 
Cotyledons,  &c.. 
Creeping  Root,    . 
Cudbear, 
Custard  Apple,   . 
Cypress,  .... 
Cysticeroasi, 


—  Hexagonal  stracture,  ib. 

—  Magnified, .       .  7 

—  Six-sided  stracture,  6 
_  ^  Spherical  stracture^  ib. 
Centanry  Plant,  .  .  .  fSib 
Cherry,  .  •  .  ,  96 
Chestnut,  ....  883 
Chorda  Filiom,  or  Sea  Catgut,  186 
Cmnamon  Tree^  .  .  .482 
Circulation  of  the  Sap,       «         46 

Citron. 863 

Chudficatlon,  Botanical,  iUns- 

trationa  of  UmuBOs's  system 
of,100flgB.,         .     •.     178-180 
CloTeTree,         ...       486 
Cload  Berry,   ....   887 


Date  Fruit,.       .        .  264 

Deadly  Nightshade,  .   661 

Digitalis  Plant,    ...  664 

Digitate  Root,         ...  16 

Duck  Weed,  4 

Dwarf  Palm,   .               .  .    168 

—    WiUow,  168 

E 

Egg  Plant,       .       .       «  .  880 

Elecampane  PLtnt,      .  638 

Elm  Tree,                       .  .   482 

Episperm,  &c.,     ...  102 

Equisetunia      .  ..   201 


Fayuhiria  Tesselata,    .  668 

Fenugreek  Plant,     ,  .634 

Ferns,  fossfl,  6  figs,     .  663 

—  Fructification  of,  .     76 
Fibrous  Complex  Root,  16 

—     Root,         ,        .  .     14 

Fig, ^^ 

—  Indian,  .  864 
Fir,  Cone,    .        ■  97 

—  Scotch,  .    467 

—  Silrer,  .  .  .  470 
Flax,  New  Zealand,  420 
Fly-trap,  .  42 
Frond,     ...  39 

—  ofPterophyUum,  .       666 
FncusVesiculo8UB(Sea-weed.ased 

for  kelp), .       .       .  .       187 

Fmnaria  Hygrometrica,  .  •     77 

Fungi*  stem  of,  .         19 


fins 
Ginger  Plant,  .  .  ,  .490 
Ginseng  Plant,  ...  628 
Glands,  Cortioi]  or  Epidermic,  21 
Glands,  Lenticular,  6  figs.,  .         ll 

Glume, 66 

Grass,  Crested  Dog's-tail,    .       231 

—  Meadow  Fescue,  .        .     ib. 

—  Meadow  Fox-tail,    .        230 

—  Smooth-stalked  Meadow,  231 

—  Sweet-scented  Vernal,      230 

—  Ray  or  Rye  Grass,       .    232 
Gum  Arabic  Tree,      ,       .       ^&^ 


Q 


Garlic,     • 
Gtommule,    . 
Gentian  Plant, 
Germination  of  Wheat, 


266 
108 
624 
108 


HeUebore  Plant, 

.   646 

Hemlock,     . 

649 

Hemp,     .... 

.   413 

Hilum,  or  Umbilicus,   . 

101 

.    186 

Hop  Plant,  . 

398 

Hypnum  Cuspidate 

.    198 

I 

Iceland  Moss, 

197 

India  Rubber  Tree, 

.   ^^ 

Indian  Fig,  . 

864 

Indigo  Plant,  . 

.   499 

Infloreaoence,  Catkin, 

73 

—          Corymb, 

.     72 

—          Panicle, 

ib. 

—          Spadix,      • 

.     73 

—          Spike,  . 

72 

—          Umbel, 

.     ib. 

—          Whorl,  . 

73 

Xpeoaouan  Plants     . 

.   644 

J 

Jalap  Plant, 

.   640 

K 

Knotty  Roo^ 

16 

L 

Laminaria, 

.    187 

Laurel,  Big, 

.       461 

LeaTcs,  Acute, 

.     39 

—     Compound,     , 

40 

—     Cordate, 

.     39 

—     Decompound,  2  figs 

.,        40 

—     Doubly  Compound, 

.     ib. 

—     Emarginate,    . 

39 

—     Hastate, 

•     ib. 

—     Ladniate, 

ib. 

—     Lanceolate, 

.     ib. 

—     Linear,    . 

ib. 

—     OboTal, 

.     ib. 

—     Orbicular, 

ib. 

—     Petiolate,    . 

.     38 

—     Pinnatifid, 

39 

xn 


INDEX  TO  THE  ENGRAVINGS  ON  WOOD. 


PAOB 

Leaves,  Retuse,    .       .       ,  39 

—  Sagittal,      .       .       •  ib. 

—  Semiamplexicauli    .  38 

—  Sessile,        .        •       •  ib. 

—  Simple,  .        .        .38,39 

—  Sapradecompound,      .  40 

—  Trilobate,        .       •  39 

—  Tripoliate,  .        .        .  ib. 

—  Verticillate,  .  .  ib. 
Lemon  Tree,  ....  353 
Lepidodendron  Acephala,  664 

—  Sternbergii  Va- 

riabilis,     .  657 

Lepidophyllam,   ...  657 

Lepidostrobus,         .               .  ib. 

—  Ornatus,  658 
-^           Pinaster,  ib. 

Limes,         ....  354 

Lime  Tree,      ....  441 

Liqnorice  Plant,  .        .  319 

Logwood  Plant,                      .  494 

LoTe  Apple,                 .        .  380 

Lyoopodites  WOliamsonis,      .  664 


M 

Madder  Plant,         .        .  .508 

Mahogany  Tree^  ...  448 
Mammee,         ....   374 

Maple,  Sugar,      ...  438 

Melon  Thistle,         .  .364 
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CHAP.  I. 

mS  niBTORT  07  BOTANICAL  8CIENCB. 

Ix  a  siurey  *^of  the  EorUi  and  Animated 
Nature/'  one  important  part  of  creation  comes 
to  be  considered — ^the  Vegetable  products  which 
clothe  and  adorn  the  surface  of  the  soil,  and 
which  form  a  link,  and  a  most  important  one, 
between   inoi^ganic   matter  and   the   animated 
bemgs  existing  upon  the  globe.     In  order  to 
eobimce  our  ideas  of  the  beauty  and   useful- 
ness of   Yegetables,  we  haye  only  to  picture 
to  ouiselves  what  would  be  the  appearance  of 
the  face  of  nature  without  them.    We  would 
haye  the  surfiace  of  the  earth,  it  is  true,  portioned 
out  into  hill  and  valley,  and  intersected  at  con- 
venient distances  by  streams  and  rivers;  but 
every  thing  would  be  bare,  rugged,  and  unseemly, 
and  nothing  but  a  picture  of  desolate  barrenness 
would  appear.    Even  the  soil  which  covers  the 
sterile  and  Ulnty  rocks,  and  which  serves  to  fill 
up  and  smooth  over  the  abrupt  ravines  and  pre- 
cipices existing  in  these,  would,  in  a  great  mea- 
sure, be  wanting ;  for  one  elSect  of  vegetation  is, 
by  the  successive  decay  of  leaves  and  fibres,  to 
accumulate  the  deep  black  loam  so  essential  to 
the  growth  of  fresh  vegetation.    The  endless 
variety  of  objects  in  the  vegetable  kingdom,  the 
beautiful  forms,  and  the  curious  structure  of 
plants,  are  no  less  interesting  to  the  student  of 
nature,  than  the  history  of  animals,  or  of  inor- 
ganized  matter.    Nor  is  the  study  less  important, 
as  bearing  upon  the  necessities,  conveniences,  and 
elegancies  of  life. 

The  study  of  the  vegetable  kingdom  has  been 
called  Botany,  from  a  Greek  word,  /3or«»4,  sig- 
nifying herb  or  grass ;  and  it  embraces,  1st,  A 
knowledge  of  the  various  parts  composing  plants, 
and  of  their  uses,  their  mode  of  growth  and  cul- 
ture, and  their  diffusion  over  the  earth.  2d,  An 
arrangement  of  plants  into  classes  and  families, 
aeoording  to  certain  prevailing  resemblances,  by  | 


I  which  they  are  named  and  described,  so  that 
they  may  readily  be  known.      3d,.  The  vari- 
ous uses  of  plants,  as  for  food,  medicine,  arts  and 
manufactures.    The  profusion  with  which  the 
beneficent  €rod  of  nature  has  clothed  the  earth 
with  every  variety  of  vegetable  form,  is  truly 
wonderful !     Every  region  of  the  globe  swarms 
with  multitudes  of  different  kinds,  beyond  the 
power  of  the  botanist  to  enumerate.    The  con- 
templation of  these  affords  an  ever-varying  de- 
light to  the  senses,  while  the  investigation  of 
their  habits  and  structures  no  less  agreeably 
exercises  the  judgment.    A  tree  is  perhaps  one 
of  the  most  noble  and  beautiful  objects  in  nature. 
The  massive  strength  of  the  truiJc,  the  graceful 
tortuosity  of  the  branches,  and  the  beautiful  and 
variegated  green  of  the  leaves,  are  all  so  many 
sources  of  pleasure  to  the  beholder.    But  when 
we  think  of  the  series  of  fihres  and  tubes  by 
which  this  tree  for  ages,  perhaps,  has  drawn 
nourishment  from  the  earth,  and,  by  a  process 
of  assimilation,  added  circle  after  circle  of  woody 
matter  round  the  original  stem,  till  it  has  ac- 
quired its  present  enormous  bulk  ;  when  we  re- 
flect on  the  curious  mechanism  of  the  leaves  by 
which,  like  the  lungs  of  an  animal,  they  decom- 
pose the  air  of  the  atmosphere,  selecting  through 
the  day  what  part  of  it  is  fit  to  enter  into  ihe 
composition  of  the  tree,  and  giving  out  at  night 
a  cKffisront  species  of  air ;  when  we  think  of  the 
sap  passing  up  the  small  series  of  tubes  during 
summer,  and  these  tubes  again  remaining  dor- 
mant and  inactive  throughout  the  long  winter — 
these  reflections  awaken  a  train  of  ideas  in  the 
mind  more  lasting  and  more  intense  than  even 
the  first  vivid  impressions  of  simple  beauty. 

The  attention  of  the  earliest  races  of  mankind 
must  liave  been  directed  to  the  vegetable  king- 
dom ;  first  of  all,  as  fumlBhing  important  neces- 
saries of  life,  and  afterwards  as  objects  of  luxury 
and  ornament,  and  pleasing  subjects  of  speculation. 
We  find  Noah  represented  as  a  husbandman, 
planting  the  vine  and  manufacturing  its  juice 
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Into  wine,  then  at  a  subsequent  period  the  Ish- 
maelites  trafficking  in  spicery,  balm,  and  myrrh, 
which  they  carried  down  from  Gilead  to  Egypt 
in  the  days  of  Joseph.    There  is  every  reason 
to  suppose  that  Solomon,  who  in  his  writings 
seems  to  have  been  a  warm  admirer  of  plants 
and  flowers,  wrote  a  distinct  treatise  on  vegeta- 
bles.   Thus,  in  the  book  of  Kings  it  is  said,  '^  He 
spake  of  trees,  from  the  cedar  tree  that  is  in  Le- 
banon, even  unto  the  hyssop  that  springeth  out 
of  the  wall."    Of  the  nature  of  his  treatise, 
however,  we  c^now  form  no  speculation.   The 
silence  of  sacreThistory,  therefore,  leaves  us  in 
the  dark  with  regard  to  the  prosecution  of  botany 
as  a  science,  and  for  this  we  must  turn  to  the 
philosophical  schools  of  ancient  Greece.     At 
first,  among  this  intellectual  people,  it  was  the 
physiology  of    plants  which  was  cultivated; 
because,  from  the  small  number  of  plants  which 
were  then  known,  and  which  among  the  Greeks 
and  Romans  scarcely  exceeded  a  thousand,  it  was 
not  found  necessary  to  think  of  classifying  tliem. 
Besides,  the  views  of  the  ancients  with  respect 
to  natural  bodies,  were  entirely  confined  to  the 
explanation  of  phenomena,  and  to  the  employ- 
ment of  the  objects  of  their  research  in  the  arts. 
Hence  in  the  writings  of  the  Greek  philosophers 
which  have  reached  us  on  this  subject,  we  find 
chiefly  some  physiological  notions  on  the  life  and 
nourishment  of  plants,  which  they  endeavoured 
to  explain  by  analogies  from  the  animal  kingdom, 
with  speculations  respecting  the  rank  which 
plants  hold  in  the  sc^e  of  natural  bodies,  and 
respecting  their  relations  to  animals.    At  the 
most  flourishing  period  of  the  Greek  republic, 
there  were  persons  called  Rhizotoms,  who  de- 
voted themselves  exclusively  to  the  digging  of 
roots  and  finding  of  herbs,  for  the  advancement 
of  the  arts,  particularly  that  of  medicine.    Some 
of  those  who,  devoting  themselves  to  the  latter 
employment,  were  called  Fharmacopols,  seem 
even  to  have  issued  from  the  schools  of  the  phil- 
osophers, and  to  have  acquired  for  themselves  a 
comprehensive  knowledge  of  plants;  whence, 
also,  they  were  called  Cultivators  of  Physics. 
But  the  greater  number  pursued  their  occupation 
as  market  criers,  and  observed  a  multitude  of 
stiperstitious  customs,  on  which  account  they 
are  rather  to  be  regarded  as  traders  than  as  men 
who  had  been  trained  in  a  scientific  manner. 
The  first  founder  of  the  natural  science  of  plants 
was  undoubtedly  Aristotle,  who  hence  sometimes 
was  sumamed  the  Pharmacopolist,  as  having 
employed  himself  collecting  medicinal  plants. 
Unfortunately,  however,  his  genuine  works  on 
plants  have  perished ;  a  treatise  on  tliia  subject, 
attributed  to  him,  being  a  forgery  of  the  middle 
ages.    Theophrastus,  the  pupil  of  Aristotle,  also 
cultivated  the  sdence  of  botany  after  the  system 
of  his  great  master.    But  he  seems  to  have  un- 
dertaken few  joumies  or  travels,  since  he  always 


appeals  to  the  testimony  of  diggers  of  roots,  the 
cutters  of  wood,  and  the  inhabitants  of  the 
mountains.  He  wrote  two  works  which  have 
been  preserved ;  one  on  the  nature  and  causes  of 
vegetation,  the  other  a  history  of  plants.  In 
these,  we  do  not  find  either  a  very  scientific  ar- 
rangement, or  precise  description  of  the  few 
species  known  to  him ;  yet  they  possess  no  small 
merit,  as  being  the  production  of  a  philosopher, 
who,  almost  without  predecessors,  endeavoured, 
for  the  first  time,  to  employ  the  reasoning  fiMmlty 
upon  the  phenomena  of  the  vegetable  worid. 
But  he  foimd  none  of  his  disciples  worthy  of 
being  a  successor  to  himself,  and  after  his  time 
the  science  declined  and  was  very  little  culti-' 
vated. 

When  Greece  was  subdued  by  the  Romans, 
the  knowledge  of  the  conquered  so  far  passed 
over  to  the  victors,  that  the  latter,  who  always 
sought  out  only  what  was  useful,  cultivated  the 
study  of  plants  to  as  great  an  extent  as  it  afibrded 
advantages  to  the  arts.    In  the  works  of  the  old 
Romans,  Cato,  Varro,  and  Columella,  on  rural  af- 
fairs, as  well  as  in  the  poetry  of  ViigO,  we  find 
a  number  of  plants  named  which  were  cultivated 
in  the  fields  and  gardens.    We  have  no  reason 
to  believe,  however,  that  the  study  of  plants  was 
pursued  with  any  degree  of  avidity  among  this 
people,  as  the  Romans,  like  the  early  Greeks, 
were  yet  too  much  engaged  in  the  tumult  of  war 
to  have  acquired  any  considerable  relish  for  the 
study  of  natural  history.    And  hence,  the  first 
direct  evidence  of  the  existence  of  any  inquiry, 
that  can  be  called  strictly  botanical,  among  the 
Romans,  is  that  which  b  furnished  in  the  works 
of  Dioscorides  and  Pliny ;  names  well  knovm  in 
the  annals  of  botany,  and  illustrious  as  having 
long  been  regarded  by  the  learned  as  the  best 
and  most  infallible  guides  to  the  study  of  plants. 
Dioscorides  lived  in  the  first  century  of  the 
Christian  era.    He  was  a  physician,  and  followed 
the  Roman  armies  in  their  expeditions  through 
the  greatest  part  of  the  Roman  empire.     His 
work  conrists  of  a  description  of  all  those  plants 
known  to  possess  medicinal  virtues,  and  was  long 
looked  up  to  as  the  source  of  all  information  on 
this  subject.    Pliny  the  elder,  who  also  flourished 
during  the  same  era,  and  occupied  a  conspi- 
cuous station  in  the  state,  left  behind  him   a 
great  work  on  natural  history.    In  that  part  of 
it  devoted  to  the  vegetable  kingdom,  the  plants 
are  arranged  in  alphabetical  order,  and  the  des- 
criptions of  Theophrastus  and  Dioscorides  are 
followed.    Here  and  there  some  notices  are  added, 
and  plants  are  described  which  were  unknows 
to  his  predecessors;  and  he  himself  has  informed 
us,  that,  in  hds  youth,  he  acquired  his  knowledge 
of  plants  in  the  garden  of  Antonius  Castor,  a  son 
in  law  of  Eling  Dejotanus.    Among  the  later 
Romans,  the  number  of  persons  who  cultivated 
the  knowledge  of  nature,  diminished  in  propor- 
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tion  as  the  iiight  of  barbarism  descended,  and  for 
a  long  time  the  remains  eyen  of  Greek  and 
Roman  learning  were  entirely  hid.  The  Ara- 
bians, indeed,  after  they  had  instituted  schools 
of  learning,  infirmaries,  and  laboratories,  applied 
themselves  diligently  to  the  study  of  medicinal 
plants ;  but  they  drew  their  knowledge  entirely 
from  Dioscorides. 

The  flourishing  trade  which  this  nation  carried 
on  for  some  centuries,  from  Madeira  to  China, 
made  them  acquainted  with  many  remarkable 
oriental  plants  which  had  escaped  the  notice 
of  the  Greeks. '  There  were  also,  in  the  western 
parts  of  the  Arabian  empire,  some  inquisitire 
students  of  nature,  who  endeavoured  to  correct 
and  extend  theii;  knowledge  by  travek  About 
the  beginning  of  the  eleventh  century,  the  Ara- 
bians became  the  teachers  of  the  other  nations  of 
western  Christendom,  who  now  formed  their 
schools  of  learning  according  to  the  Mahommedan 
pattern,  and  translated  their  books  from  the 
Arabians.  In  this  manner,  a  slight  knowledge 
of  botany  was  slowly  diss^ninated  throughout 
the  most  enlightened  parts  of  Europe. 

At  the  revival  of  learning  in  the  fifteenth  cen- 
tury, the  botanical  knowledge  of  the  ancients 
b^an  to  be  available  in  the  language  of  the 
original  treatises ;  and,  in  the  following  century, 
the  Greimans  commenced  original  inquiries  into 
the  science,  and  first  began  to  illustrate  their 
treatises^  by  wood  engravings  of  the  difierent 
plants.  The  first  work  of  this  kind  was  written 
by  Otto  Brunfelsy  a  native  of  Sirasbuigh.  To 
this  succeeded,  about  the  middle  of  the  sixteenth 
century,  the  work  of  Gesner,  a  professor  of 
Zurich,  in  which  the  first  attempts  are  made  at 
a  classification  and  systematic  arrangement  of 
plants,  founded  chiefly  on  the  characteis  of  their 
flowers.  The  taste  for  Botany,  now  excited,  be- 
gan to  spread  throughout  the  chief  states  of 
Europe.  Kings  and  nobles  engaged  in  the  study, 
and  gardens  were  established  for  the  cultivation 
of  the  most  rare  and  useful  productions  of  the 
soil.  We  are  principally  indebted  to  the  estsr- 
blishment  of  learned  societies,  in  the  seventeenth 
century,  and  to  the  invention  of  the  microscope, 
for  the  first  attempts  at  a  more  minute  examina- 
tion of  the  structure  of  plants.  In  the  Royal 
Society  of  London  for  the  promotion  of  sdenoe, 
which  was  liberally  supported  by  Charles  II. 
several  philosophers  occupied  themselves  with 
the  dissection  and  microscopical  examination  of 
plants.  Of  these,  the  most  distinguished  was 
Nehemiah  Grew,  secretary  to  the  society.  His 
discoveries  are  recorded  in  his  elaborate  work 
the  Anatomy  of  Plants  illustrated  by  numerous 
engravings.  In  this  work  we  find  the  first  no- 
tice of  the  twofold  sex  of  plants,  which  doctrine 
he  had  learned  fi!om  Thomas  Millington,  a  pro- 
fessor in  Oxford.  Malpighi  and  Leuwenhoeck 
also  distinguished  themselves  as  investigators  of 


the  minute  structure  of  plants ;  and,  the  same 
subject  was  ardently  pursued  by  several  members 
of  the  French  Academy  of  Sciences,  founded  in 
1665.  The  doctrine  of  the  sex  of  plants,  which 
had  been  obscurely  hinted  at  by  Grew,  was  ex- 
perimentally illustrated  by  Bobart,  and  fully  es- 
tablished by  Ray. 

But  with  this  increasing  knowledge  of  the  nature 
of  plants,  and  the  rapid  multiplication  of  known 
species,  no  method  of  arrangement  had  yet  been 
adopted  calculated  for  general  use,  and  especially 
for  the  guidance  of  the  practieal  student.  In 
this  crisis  of  botanical  perplexity,  when  speci- 
mens were  eveiy  day  multiplying  in  the  hands 
of  collectors,  and  the  science  was  in  danger  of 
relapsing  again  into  an  absolute  chaos,  a  great 
and  elevated  genius  arose,  destined  to  restore 
order;  who,  surveying  the  immense  mass  of 
materials,  with  a  sagacity  and  penetration  im- 
paralleled  in  botanical  research,  and  seizing,  as 
if  by  intuition,  the  grand  traits  of  character  cal- 
culated to  form  the  elements  of  a  philosophical 
division,  detected  the  clew  by  which  he  was 
to  extricate  himself  fi^m  the  intricacies  of  the 
labyrinth,  and  rear  the  superstructure  of  a  new 
method.  This  great  and  illustrious  naturalist 
was  the  celebrated  Linnsus.  He  was  bom  at 
Roshult,  in  Sweden,  in  1707,  and  performed  in 
1732  his  memorable  journey  through  Lapland. 
He  afterwards  travelled  into  Holland,  became 
superintendent  of  the  Clifibrd  gardens,  and  pub- 
lished his  System  of  Nature  at  Leyden  in  1735, 
and  the  Genera  Plantarum  in  1737.  Li  1741,  he 
was  appointed  a  professor  of  the  University  of 
Upsal,  and  continued  for  many  years  the  suc- 
cessful cultivator  and  illustrator  of  his  fikvourite 
studies.  He  has  the  merit  of  having  first  regu- 
lated, and  defined  the  artificial  language  of  bo- 
tany. He  fixed  the  laws  of  classification,  and 
divided  the  vegetable  kingdom  into  classes, 
fiunilies,  and  species;  invented  scientific,  and 
common,  or  trivial  names,  and  enriched  the 
science  by  many  thousand  new  and  hitherto  un- 
described  plants.  But,  above  all,  he  invented 
what  is  denominated  the  artificial  mode  of  ar- 
rangement, by  taking  the  parts  of  inflorescence, 
as  the  flower  or  corolla,  and  stamens,  and  pistils, 
or  distinctive  sexual  oigans,  as  the  basis  of  hia 
system.  Since  the  death  of  Tiinnipufl,  the  chief 
labours  of  botanists  have  been  employed  in  per- 
fecting his  system,  in  applying  it  to  the  lowest 
families  of  plants,  in  the  more  careful  examina- 
tion of  fruits  and  seeds ;  and,  in  short,  rendering 
it  a  convenient  alphabet,  by  which  the  student 
of  botany  may  be  enabled  to  know  and  recog- 
nize the  &milies  and  species  of  plants.  A  more 
philosophical  view  of  the  vegetable  kingdom, 
based  on  the  natural  aflinities  of  plants,  has 
also  been  sedulously  pursued  by  Jussieu,  Decan- 
dolle,  and  many  other  eminent  botanists. 


UISTOBY  UF  THE  TEGBTABLE  KINQDOM. 


THB   RATCRR  ASO   inss  OF   PIANTB. 

VBOBTULm  differ  from  tninerab  in  being 
oiganized  bodies,  poaseeaed  of  a  degrea  of  life, 
and  capable  of  takiiig  into  their  Bystem  extran- 
Mus  matten,  and  coDTertiug  these,  by  an  asnm- 
ilating  process  into  new  compounds,  which  mat- 
ters are  thns  rendered  labservient  to  their  growth 
and  development.  They  thus  increase  their  Own 
bulk,  and,  moreover,  throw  off  from  their  bodies 
germs  which  spring  up  into  other  vegetable 
bodies,  tbs  same  aa  the  parent  planta.  Vegeta- 
bles, also,  are  onder  the  liominion  of  the  laws 
of  vitality,  by  which  they  retain  the  matters 
entering  into  their  structnre,  in  a  slate  different 
from  that  in  which  inorganio  bodies  exist.  The 
matter,  too,  which  enters  into  the  composition 
of  vegetables,  is  essentially  the  same  as  that  which 
forms  the  structure  of  animals;  the  fidef  ele- 
mentary ingredients  being  oxygen,  hydrogen, 
carbon,  and  asote ;  only,  the  proportions  and 
combinations  are  somewhat  diflierent ;  vegetables 
possessing  more  carbon  and  less  azote  than  the 
generality  of  animals.  In  these  respects, 
Tfgetable  bodies  closely  resemble  animals  j  in- 
deed, in  the  lower  divimons  of  each,  the  resem- 
blance is  so  close,  as  to  render  it  a  somewhat 
difficult  task  to  point  out  the  distinctive  differ- 
ences. We  find  no  hesitation  in  drawing  s  line 
of  distinction  between  the  more  perfect  plants, 
and  a  quadruped,  bird,  or  fish ;  but,  if  we  take 
some  ai'TiBJ"  low  in  the  scale  of  organization, 
and  compare  them  with  certain  simple  vegetables, 
we  sh^l  find  the  resemblance,  both  of  structure 
and  functions,  very  close  indeed.  Thus,  the 
£«Mtia  G^iba,  or  duck  weed,  a  plant  which  is 
found  floating  on  the  eur&ce  of  the  water  of 


ditches,  and  slow  running  streams,  has  an  oval, 
cellular  bodyii,withaeverol  porous  roots  £,  which, 
unlike  most  other  vegetables,  are  unattached  to 
th»  soil,  but  which  float  in  water,  and  absorb 
moisture  to  constitute  the  juices  of  the  plant. 
This  moisture  flows  up  into  the  cellular  body, 
and  hence,  by  the  medium  of  porea  on  the 
cuticle,  or  skin,  a  quantify  of  wr  from  the  atmos- 
phere is  absorbed,  and  thus  converted  into  the 


proper  nourishment  of  the  plant.  In  the  C^ 
ticereui,  e,  a  species  of  animal  hydatid,  which 
lives  within  the  cavities  of  the  bodies  of  other 
animals,  there  is  a  neck  d,  with  a  tubular 
mouth,  by  which  the  animal  draws  in  the  juices 
on  which  it  feeds,  to  its  stomach.  The  akin  ol 
this  animal  is  also  porous,  like' the  epidermis  of 
the  hmna,  through  which  fluids,  and  perha{N 
ur,  an  absorbed  inta  its  body,  to  conduce  to  its 
nourishment.  In  the  tnbipore  e,  conssting  of 
a  branched  stem,  with  numerous  cups,  each 
containing  a  simple  animal  called  a  polype,  there 
is  a  close  resemblance  to  the  arborescent  form  of 
m<Mt  vegetables. 

Yet,  though  plants  and  aiumals  thus  resemble 
each  other  very  closely,  in  many  essential  par- 
ticulars there  are  otheni  in  wUch  they  differ. 
Thus,  in  an  i  null  ■  which  have  the  power  of  loco- 
motion, there  is  a  muscular  system,  a  set  of 
contractile  fibres,  whose  tension  or  relaxation 
determines  their  moremeuta ;  in  vegetablea,  there 
b  nothing  of  the  kind.  Animals  have  a  stomach, 
or  receptacle,  for  the  substances  taken  from  with- 
out, in  which  these  are  digested  before  they  are 
carried,  by  means  of  the  lacteals,  into  the  mass 
of  their  circulating  fluids ;  but  in  vegetable^ 
nutrition  b  carried  on  in  a  more  mmple  man- 
ner. The  substances  absorbed  are  conveyed 
directiy  into  all  ports  of  the  body,  without  nn- 
deigoing  any  previous  change,  so  that,  in  theses 
we  fiud  neither  an  intestinal  canal,  nor  a  storaaeh, 
because  then  b  no  proper  solution  or  digestion. 
In  animals  there  u  mora  or  less  of  adrculationof 
the  fluids  from  a  centre ;  in  v^etablea  the  nutri- 
tious juicesore  diffused  through  the  plant  without 
the  agency  of  s  central  heart.  Plants  derive  their 
nontiahment  from  inorganic  matters,  from  air. 
water,  and  the  various  Hdts  of  the  soil ;  "■'""J" 
derive  their  chief  nutriment  from  matter  that  has 
been  previously  organized,  either  from  vegetable 
BubHtancee,orthebodiesof  other  animals  that  hars 
enjoyed  an  organized  existence.  Animals  have 
a  nervous  system  and  sensation;  the  meanest 
animal  form  shrinks  firom  the  touch  of  an  oppos- 
ing object,  and  evidently  exhibits  the  indications 
of  pain  and  pleasure.  Plants  have  no  nervous 
system,  neither  are  they  capable  of  external  im- 
pressiona  of  aensation.  Dutrochet,  it  b  true, 
has  pointed  out  minute  granules  in  plants,  which 
he  anumes  as  analogous  to  the  nervous  grannies 
of  the  lower  animal  a,  but  thb  fikct  has  not  been 
yet  BufficienUy  established.  As  planta  perform 
vital  functions  so  closely  allied  to  the  notritiona 
functions  of  animals,  it  is  not  altogether  impro- 
bable but  that  some  modification,  or  approach 
to  nervous  matter,  may  be  found  in  their  stmc- 
tun.  If  thb  shall  be  hereafWr  eetabliidied,  it 
will  not,  however,  do  away  with  the  propoaition 
above,  that  plants  have,  in  reality,  no  aensation 
analogous  to  that  of  animals.  They  have  a  con- 
tractile power  of  their  fibre^  which  acta  on  tbs 
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fijipUcadon  of  external  Btimulants,  remarkably 
displayed  in  the  sensitive  plant,  and  in  the 
turning  of  leaves  and  tendrils  towanls  the  light 
and  air ;  this,  which  has  been  tenued  irritability, 
is  widely  different  bom  the  true  senutive  percep- 

UoDS  of  J-nimRln. 

But,  though  vegetables  thus  differ  materially 
from  nnimiiUj  in  having  no  sensation,  nor  any 
medium  of  conunnnication  with  external  things, 
they  yet  are  pooseased  of  the  essential  properties 
of  life.  Like  animals,  they  are  acted  upon  by 
the  external  agencies  or  stimuli  of  life,  as  heat, 
light,  air,moistare,  and  electricity ;  and  the  vital 
laws  by  which  they  are  goremed,  place  them  in 
a  totally  different  position  from  inorganic  matter. 
In  the  tubes  of  v^etables,  the  sap  ascends  from 
the  earth,  contrary  to  the  laws  of  gravity  ;  and 
the  juices,  and  the  whole  material  of  the  plant, 
as  long  aa  it  is  possessed  of  life,  resist  the  com- 
mon  chemical  laws  of  decompontion :  bat,  when- 
ever it  ia  cut  down,  or  deprived  of  life,  these 
juices  immediately  run  into  fermentation,  and 
■gain  return  to  the  elementary  matteis  of  which 
they  were  originally  composed.  Vegetables  are 
destitute  of  voluntary  motion.  Some  of  them, 
however,  execute  a  species  of  locomotion,  or 
very  simple  change  of  place.  The  Lemrui,  or 
duck  weed,  floats  in  water,  yet  this  ia  merely  a 
pasdve  motion.  The  roots  of  manyof  the  (amUy 
of  the  Orchis,  hare  two  fleshy  tubercles  placed 
side  by  dde,  at  the  base  of  ^e  stem.  One  of 
these  tubercles,  after  giving  birth  to  the  stem, 
whose  germ  it  conbuned  within  it,  withers,  con- 
tracts, and  ultimately  perishes.  But,  in  propor- 
tion as  it  disappear,  a  third  grows  out  close  to 
that  part  which  still  contains  the  rudiments  of 
the  stem,  which  is  to  appear  in  the  following 
year,  and  replaces  the  former  when  it  has  van- 
ished. In  this  development  of  a  new  tubercle 
ecourring  each  year,  on  one  side  of  those  which 
already  exist,  it  will  be  seen  that,  when  a  new 
stem  is  produced,  it  is  removed  by  a  cert^ 
space  from  that  which  preceded  it.  The  same 
thing  happens,  and  nearly  in  the  same  manner, 
in  regard  to  the  meadow  saffron,  with  the  ex- 
ception that  its  bulbs  tend  continually  to  sink 
deeper  and  deeper  in  the  earth. 

The  number  of  vegetable  forms  on  the  surface 
of  the  globe  is  immense.  At  least  60,000  dis- 
tinct species  have  already  become  fanuliar  to 
botAnists,  and  as  every  new  explora^on  of  re- 
cently discovered  regions  is  adding  rapidly  to 
the  list,  the  probability  is,  that  at  least  twice 
this  number  exists  in  nature.  The  past  history 
of  the  earth,  too,  informs  ns  that  many  vege- 
table forms^  which  once  flourished  in  great  lux- 
uriance and  profusion,  are  now  swept  from  the 
■oil,  and  no  longer  exist,  but  in  their  fossil  forms 
in  the  roeka  and  strata. 

As  IB  the  case  in  the  animal  kingdom 
And  tiiat  the  tribes  and  fiimiliss  of  vegetables 


vary  exceedingly  in  their  forms  and  mes.  Some 
o  minute  as  to  be  invisible  to  the  naked 

eye,  others  rise  to  the  height  of  150  and  200  • 

feet,  and  occupy  an  area  of  several  square  yards 

vrith  their  ramifying  foliage. 
The  lowest  tribes  of  v^etables  are  not  only 
inute,  but  very  simple  in  their  structure.  The 


blue  mould  a,  found  in  bread  and  other  farinaceous 
articles  of  diet,  when  examined  by  the  microscope, 
will  be  seen  to  consist  of  a  number  of  upright 
stalks,  surmounted  by  a  spherical  ball  at  the 
top.  This  mould  is  in  tact  a  species  of  fun^ 
and  the  round  heads  contain  innumerable  small 
black  seeds  or  sporulea,  which,  when  the  plant 
has  arrived  at  maturity,  burst  from  their  cover- 
ing, are  scattered  about,  and  floating  through 
the  atmosphere,  are  ready  to  fall  upon  other 
pieces  of  bread,  and  grow  up  into  fresh  fungi. 
If  an  apple  is  cut  across,  and  allowed  to  remain 
in  a  damp  situation  for  a  few  days,  the  surface 
will  also  be  covered  with  a  mould  of  a  idmilar 
character.  The  fungi  here  have  even  more  of  the 
arborescent  form, and  approach  somewhat  to  the 
mosses.  Figure  b  represents  the  apple  mould  ; 
e,the  pear  mould.  Thegraylichens  which  bo  abun- 
dantly encrust  rocks  and  stones  are  also  simple 
vegetables,  produced  from  a  small  seed,  which,  fix- 
ing itself  on  the  flintyrock,  by  means  of  a  tough 
mucilaginous  juice,  becomes  the  centre  from 
whence  others  radiate,  till  a  Ltrge  circular  patch  is 
produced.  Morees  and  ferns  are  vegetables  some- 
what more  complicated  ;  and  hence  we  ascend 
to  herbs  and  shrubs,  the  towering  palm  and 
the  m^estic  oak  of  the  forest. 

The  use  of  v^etable  products  to  man,  and 
other  higher  animals,  is  obvious  to  every  one. 
The  paramount  importance  of  the  vegetable  king- 
dom, as  forming  an  essential  link  in,  the  great 
system  of  nature,  may  be  very  shortly  pointed 

Vegetables  clothe  the  surface  of  tlie  soil,  af- 
fording protection  to  the  smaller  animals,  mi- 
tigating the  arid  effects  of  the  sun,  and  prevent- 
ing the  diuntegration  of  surface  from  the  effects 
of  the  elements.  They  also  preserve  the  purity 
of  the  atmosphere,  absorbii^  the  excess  of  car- 
bonic acid,  generated  by  the  respirations  of  ani- 
mals, and  giving  out,  by  the  decomposition  of 
water,  a  quantity  of  oxygen  to  moke  up  for 
that  consumed  by  the  animal  kingdom,     Vege- 
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table  actiona  also  hare  a  considerable  inflaeuce 
on  atmoBpheric  electricity,  uid  on  the  humidity 
>   and  dryness  of  the  air. 

Vegetables  so  aasimilate  inoi;ganlc  matters, 
as  to  convert  them  into  the  food  of  animals ; 
every  .animal,  either  directly  or  indirectly, 
deriving  its  chief  nourishment  from  vegetable 
products.  No  animal  is  found  capable  of  sup- 
porting itaelf  on  air,  water,  or  earthy  matter 
alone.  Fishes  and  birds  prey  upon  minute  flies 
and  inaecls,  wliich  derive  their  nouriahment  from 
v^table  matters.  Numerous qnadrupedsderive 
theb  sole  support  from  grasses,  and  many  species 
of  birds  from  grain  and  seeds.  These  become 
the  prey  of  flesh-feeding  animals,  and  aflbrd 
them  their  sole  meais  of  subsistence  ;  and  man, 
as  well  as  some  other  animals,  lives  both  on  vege- 
table and  animal  matter. 

The  vegetation  of  former  ages,  floated  down 
by  riveiB,  and  accumulated  in  the  earth's  strata, 
has  been  converted  into  coal,  to  supply  the  wants 
of  man  under  a  changed  climate.  lastly,  the 
decay  of  vegetation  is  continually  forming  fresh 
soi],  by  which  fresh  planta  are  reared,  and  newly 
found  countries  are  rendered  habitable.  Thna, 
a  seed  of  a  minute  lichen  clings  to  a  bare  and 
barren  rock ;  others  spring  from  the  parent,  and 
accumulate  round  it ;  in  process  of  time  they 
decay,  new  ones  succeed  them,  and  thus  a  suffi- 
cient soil  is  formed  for  the  seeds  of  laiger  and 
more  perfect  plants. 


Plants  are  said  to  be  organised  bodies,  because 
they  have  a  structure  quite  different  fivm  that 
of  inorganic  substances ;  a  structure  made  up  of 
cells,  fibres,  tubes,  and  membranes,  which  join 
together  to  form  distinct  parts  and  organs.  Some 
liave  endeavoured  to  trace  this  stiiicture  to  certun 
primitive  forms,  existing  in  the  rudest  b^^innings 
of  vegetables,  as  well  as  in  all  parts  of  perfect 
plants.  When  vegetable  matter  is  examined 
by  the  aid  of  a  microscope,  wo  discover  more  or 
less  of  these  forms.  In  the  lowest  oi^ganic  bodies, 
both  of  the  animal  and  vegetable  kingdom,  we 
find,  by  the  aid  of  a  powerful  magnifier,  a  spher- 
ical structure  intermixed  with  apiculi,  or  threads, 
in  the  fluids  and  solids  composing  their  parts. 
The  umplest  plants,  as  well  as  the  infusory 
animalcules,  have  this  structure.  Treviianus 
saw  it  in  the  spawn  of  frogs,  and  in  the  muscu- 
lar texture  of  the  higher  animals,  in  the  morrow 
of  frogs,  and  in  the  nerves  of  the  garden  snail. 
We  find  the  same  combina^on  of  round  bodies 
and  threads,  or  spiculi,  in  the  sap  of  plants ;  hence 
some  have  supposed,  that  from  these  are  evolved 


the  peculiar  primitive  forms  of  the  vegetable 
kingdom.  The  structural  forms  found  in  v^e- 
tables  may  be  reduced  to  three ;  the  cellular,  the 
tubular,  Koi  the  spiral. 

The  edlular  tume  is  com- 
^-  posed  of  numerous  cells  con- 

tiguous to  each  other,  of 
varied  form,  according  to  the 
reustauce'  which  they  meet 
'with,  but  generally  assuming 
a  six-nded  structure,  fig.  a. 
Some  have  compared  thiscell- 
ular  tissue  to  the  froth  or  light 
foam  which  is  produced  by 
„  blowing   up  a   mixture  of 

Eoap  and  wat«r ;  others 
have  likened  it  to  the  combs  of  the  honey  bee, 
which,  indeed,  afibrd  a  Tery  good  illustialJon  of 
its  general  appearance.  Sometimes  it  asanmea 
the  »rople  form  of  a  number  of  spheres  slightly 
adhering  together,  fig.  A.  It  was  at  one  time 
*•  generally  supposed  that  the 

walls  of  two  contigDOuB  cells 
were  common  to  both,  tiU 
Malpighi  conceived  the  idea 
that  each  cell  was  a  distinct 
and  perfect  vedcle  of  itself 
and  which  he  termed  tOrieU. 
*  This  opinion  has  since  been 

confirmed  by  Sprengel  and  numerous  other  ob- 
aervers.  The  cdls  may  be  separated  without  tea*^ 
ing,  which  proves  that  each  cell  forms  a  kind  of 
small  vesicle  which  has  distinct  walls,  and  that 
where  the  two  cells  mee^  the  membrane  whidi 
separates  them  is  formed  of  two  layer^  whidi 
belong  respectively  to  each  of  them. 

The  investigations  of  Dutrochet  and  ^mici 
confirm  this  opinion.  This  separation  of  the 
ve^cles  forming  the  cellular  tissue,  can  be  ef- 
fected either  by  mmple  boiling  in  water,  or  in 
nitric  acid  ;  but  the  walls  of  the  cells  sometimes 
BO  intimately  adhere  to  each  other,  Qiat  It  is 
impossible  to  separate  them.  When  we  observe 
particularly  the  growth  and  successive  forma- 
tion of  the  cellular  tisue,  it  will  be  distinctly 
seen  that  it  is  made  up  of  cells  at  first  insulated, 
but  which,  in  process  of  their  developem«it, 
become  at  last  more  or  less  united.  In  this 
tieeue,  the  microscope  displays  to  us  oval  or 
spherical  bodies,  generally  of  a  green  oolour, 
but  yet  exhibiting  all  posmble  shades,  according 
to  the  position  in  which  they  are  observed.  It 
is  these  small  bodies  that  give  colour  to  the  cel- 
lular tissue,  for  the  sides  of  the  cells  themselves 
are  colourless  and  diaphanous.  Tuipin  has 
called  these  bodies  ghAidhie;  within  esch  of 
them  may  be  seen  a  small  vencle,  in  which  other 
BOiall  granules  ore  succesdvely  formed,  which, 
arriving  at  theirfull  development,  bunt  asunder 
their  enveloping  cases.  Each  of  these  eg^n  be- 
comes a  small  vesicle,  in  which  new  granules  ar* 
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dereloped ;  and  \haa  the  cellulu-  tiaane,  which 
Ibniu  the  great  maSB  of  regetable  bodies,  ia  pro- 
duced in  ereiy  part  of  the  plant. 

When  the  cdls  compos-  t. 

lug  the  tiaae  ouljr  meet  with 
the  eqnabla  Rdstanoe  ocea- 
aioued  hy  the  presence  of 
the  kdjacent  cells,  it  ia  no 
nnusuol  thing  to  find  them 
aaanming  a  neailj  perfect 
hexagonal  form,  or  thai  of 
the  cells  of  the  honey  bee,  fig. 
c  Bntaccordiiigtoprenare,  " 

or  the  TeeJEtance  they  receive,  thej  become  more 
in«giilar,either  elongated,  TOimded,  orcompreaaed. 
Fig.  d  exhibits  a  magnified  view  ^ 

of  thoee  cells  placed  contignoag 
to  each  other.  The  walla  of  the 
cavities  are  thin  and  transpar- 
ent; they  all  communicate  with 
each  other  either  by  wide  open-  i 
Inga,  or  by  porea  or  clefts  in  the 
thin  walls.  Some  have  aappoeed 
that  the  cells  communicate  with 
each  other  at  a   point  where  t 

the  walls  are  interrupted,  while  othera  have 
shown  that  the  communication  between  the 
cells  takes  place  only  where  the  pores  of  th^ 
udes  are  inviaibia ;  thus  rendering  it  probable, 
that  it  is  by  exudation  that  fluids  pass  from  one 
cell  to  another.  In  the  woody  parts  of  trees,  the 
cells  are  greatly  lengthened,  so  as  to  form  a 
■pflcdee  of  small  tubes  which  are  parallel  to  each 
other ;  their  walls  are  thick  and  opaque,  and 
often  become  wholly  obliterated.  This  elongated 
tissue  exists  in  abundance  in  v^tables;  it  is 
much  more  common  than  the  regular  tissue,  and 
is  made  up  of  small  tubes  which  are  contracted 
St  different  distances.  Occanonally  they  taper 
towards  theextremities.  Itsometimee  luippens 
that  the  cells  of  the  elongated  tissne  touch  one 
another  only  at  their  widest  points,  whenever 
intervals  or  empty  spaces  are  found  between 
then).  According  to  some,  these  cells  contwn 
no  liquid,  but  are  filled  with  air.  The  medul- 
lary rays,  to  be  afterwards  described,  form  another 
modification  of  the  elongated  tissue  ;  in  these 
the  cells  are  very  small,  elongated,  and  placed 
horizontally,  instead  of  vertically. 

The  cellular  tisane  has  very  little  consistence  ; 
it  is  eanly  torn.  In  many  vc^tables,  especially 
squaUc  plants,  there  are  inteispersed  around  the 
tissne  a  number  of  large  holes  or  lacun«,  filled 
with  tai,  which,  according  to  some,  are  rents  or 
holes  in  the  fngile  tissne,  while  others  suppose 
them  r^pilarly  formed  spaces.  Sometimes  hun 
of  a  peculiar  nature  have  been  found  on  their 
Inner  surface,  in  the  form  of  tufts  or  pencils.  It 
is  posrable  to  distinguish  two  species  of  lacnns ; 
tlie  one  havii^  for  an  orifice  the  cuticular  pores 
which  communicate  with  the  external  mr,4he 


others  having  no  external  oommunioation.  The 
latter  exist  particularly  in  plants  wluoh  want 
the  porous  tubes.  The  nse  of  the  cellular  tissue 
is  simply  to  contain  and  prepare  the  sap.  It  is 
not  destined  to  conduct  upwuds  the  unprepared 
sap,  because  in  the  bark  and  in  the  pith,  both  of 
which  have  a  structure  entirely  cellular,  the  as- 
cent of  the  sap  ia  not  perceived.  There  are^ 
however,  what  have  been  called  sap  vessels  in 
the  cellnlar  texture ;  but  these,  originally,  are 
nothing  else  but  extended  cells,  which  are  often 
stretched  to  a  couaidetable  length. 

The  vatevlar  tei*eU,  or  tap  tuba,  are  formed 
of  layers  of  elementary  cellular  tisane,  rolled  up 
in  such  a  way  as  to  form  canals  or  tubes,  which 
are  more  or  leas  elongated,  and  plaoed  end  on 
end,  and  whose  partitiona  are  often  not  to  be  seen. 
The  walls  of  these  tubes  are  sometimes  pretty 
thick,  slightiy  transparent,  and  perforated  with 
a  great  number  of  openinga,  by  means  of  which 
theyiKfihse  into  the  surrounding  parta  aportion 
of  the  e!u  or  sap  which  they  contain.  These 
veasels  are  not  continuous  from  the  root'  to  the 
lopof  the  plant,  but  they  frequently  join  with  each 
other,  and  at  last  are  changed  into  areolar  tissue. 
The  different  kinds  of  vessels  are :  simple 
tubes  ;  the  beaded  or  moniliform  ;  the  porous 
vessek ;  the  slit  vessels,  or  false  spirals ;  the 
spiral  vessels,  and  a  combination  of  two  or  more 
of  the  above  called  mixed  vessels. 

Simple  tubet.    The  simple  tubes  vary  in  size, 
hut  they  are  the  largest  of  all  the  vessels,  fig.  e. 
Tbeyarefbrmedofathin  and  entire 
''  membtane,  without   any  percep- 

tible  breach  of  continuity,  and 
are  found   chiefiy  in    the    bark, 
although  they  are  not  confined  to 
it,  being  met  with   both   in  the 
alburnum  or  newest  formed  wood, 
in  the  matured  wood  as  well  as 
In  the  fibres  of  herbaceous  plants. 
They  are  particularly  conspicuous 
in    the     stem    and    other    parts 
of   the    different   species   of  Ea- 
phorUa,  and  in  all  plants  tn  general  containing 
thick  and  resinous  juices  known  by  the  name 
of  the  proper  juices,  to  the  ready  passage  of  which 
their  great  width  of  diameter  is  well  adapted. 
Sometimes  they  are  distinguishable  by  their 
colour,  which  is  that  of  the  juices  confined  in 
them  being  white  in  the  .^pAorNa,  yellow  in  the 
Gelandint,  or  scarlet  in  Piscidia  erythrina.     In 
the  plant  they  are  united   in  handles,  but  are 
detachable  fi^>m  one  another  by  means  of  being 
steeped  for  a  few  days  in  spirit  of  turpentine, 
when   they  becooM    attogether  colourless    and 
transparent,  because  the  resinouB  matter  which 
they  confined  has  been  dissolved.     They  ret^n 
their  cyUndrieal  form  even  in  their  detached 
state,  so  that  the  membrane  of  which  they  are 
composed  must  be  very  strong. 
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Btaded  vetieU.  Themoni- 
lifonn,  or  beaded  tubes,  fi;.  a, 
Bre  porOQB  or  punctuated,  con- 
tracted at  diS«reut  dutances, 
and  crossed  hj  partitions, 
Trhich  are  perforat«d  witb 
boles  like  a  ^eve.  These 
VEasels  are  chiefly  found  at 
the  junction  of  the  loot  and 
stem,  and  of  tb«  stem  and 
btanchM. 

PunctuaUdvetMelt.  These, fig. ( 
tubes,  on  wliicb  are  a  number  of  opaque  points 
or,  according  to  some,  pores  dis-  g 

pCTsed  in  transverse  lines;  hence 
Uirbel  baa  called  them  porous 
tubes.  They  are  found  in  most 
abundance  in  the  st«mB  of  woody 
plants,  and  particularly  in  wood 
that  is  firm  and  compact,  as  the 
oak ;  but  they  do  not,  like  the 
simple  tubes,  seem  destined 
to  conrey  any  oily  or  re^ous 
juices. — See  section  of  oak,Plate 
l,fig-/. 

St<  veaeU,  or  false  spirah,  fig.  c.  These  are 
tubes  with  a  number  of  slits  in  a  transveree  di- 
rection ;  they  are  very  abundant 
in  tbe  woody  layers  aQd  fibres  of 
most  species  of  vt^table  prodac- 
tions,  and  serve,  with  the  fore- 
going, as  capillary  tubes,  through 
which  the  sap  and  juices  of  tbe 
plant  flow,  "ntese  tubes  are  appar- 
ently spiral  on  a  slight  inspection, 
but  nponmoreroinute  examination, 
are  found  to  derive  tliis  appearance 
merely  irom  their  being  cut  trans-  ' 
veracly.by  parallel  tissues ;  they  cannot,  ci 
quentiy,  be  uncoiled  like  the  truespiral  tubes 
can  thcy  bo  separated  into  distinct  rings,  because 
the  continuity  of  the  membrane  of  which  they 
are  formed,  and  consequently  the  extremity  of 
the  fissure,  which  may  always  be  discovered  by 
a  little  attention,  prevent  that  separation.  They 
are  somewhat  similar  to  the  porous  tubes,  for 
tbe  fissures,  like  the  pores,  are  furnished  with 
a  ring  surrounding  the  top.  But  they  are 
generally  found  in  tbe  soft  parts  of  wood^  plants 
than  the  porous  tubet^  and  often  also  In  the  her- 
baceons  plants.  In  ferns  they  ore  found  in  great 
abundance,  and  also  in  the  soft  parts  of   the 

The  i^ral  Msuls,  fig.  d.  These  are  line,  trans- 
parent, and  thread-like  tubes,  which  are  occa- 
sionally interspersed  among  the  other  vessels  of  the 
plant ;  but  distingulBhable  from  them  by  being 
twisted  in  a  spiral  form,  either  from  right  to  left, 
or  the  reverse,  somewhat  in  the  manner  of  acork 
screw.  They  are  found  in  greatest  plenty  in  herba- 
ocouB  plants,  and  particularly  in  aquatic  species 


"'  but  they  are  also  to  be  met  with  in 
woody  plants,  whether  shrubs  or  trees. 
If  tbe  stalk  of  a  plant  of  the  lily 
tribe,  or  a  tender  shoot  of  elder,  is 
taken,  and  partly  cut  acroes,  and 
then  gently  broken  or  twisted  asun- 
der, the  spiral  tubes  may  be  seen  even 
by  the  naked  eye  uncoiled  some- 
what,  but  remaining  still  entire^  even 
after  all  the  other  parts  have  given 
way ;  and  if  the  inferior  portion 
<<  of  the  stalk   is  not  very  large,  it 

may  be  kept  suspended  for  some  conMderablo 
time,  merely  by  the  strength  of  the  tnbes, 
which,  though  now  almost  entirely  uncoiled 
by  means  of  tiie  weight  they  support,  will,  when 
they  finally  break,  suddenly  wind  up  at  each 
extremity,  and  again  resume  theic  spiral  form. 

Grew  and  Malpighi,  who  first  discovered  and 
described  them,  &ncled  they  resembled  in  vp- 
pearance  the  traehea,  or  windpipe  of  animala ; 
and  hence  described  them  by  this  name,  nndei 
which  they  are  stUl  very  generally  known.  Du 
Hamel  endeavoured  to  convey  an  Idea  of  tlieir 
form,  by  comparing  it  to  that  of  a  piece  of  rib- 
band rolled  round  a  small  cylinder,  and  then 
gently  pulled  off  In  the  direction  of  Its  longi- 
tudinal axis.  The  figure  of  the  ribband  becomes 
thus  loosely  spiral.  This  u  a  very  good  iUna- 
tration  of  ihe  figure  of  the  spiral  tubes  in  tbeli 
uncoiled  state ;  but  it  does  not  represent  them 
very  correctly  as  they  exist  in  the  plant.  Bnt 
tbe  best  illustration  of  this  kind  is,  perti^w,  that 
of  Dr  Thomson.  Take  a  small  cylinder  of 
wood,  and  wrap  round  it  a  piece  of  fine  and 
slender  wire,  so  as,  that  the  snccesmve  rings  may 
touch  one  another,  and  then  pull  out  the  cylin- 
der. The  wire,  as  It  now  stands,  will  repreacnt 
the  spiral  tnbes  as  they  exist  in  the  plant ;  and 
if  it  Is  stretched  by  pulling  out  the  two  extremi- 
ties it  will  represent  them  In  their  uncoiled 
state  also.  But  although  the  spiral  tubes  are 
to  be  met  with  in  almost  all  plants,  they  are  not 
yet  to  be  found  in  all  tbe  different  organs  of  the 
plant ;  or  at  least,  there  are  organs  in  which  they 
occur  but  rarely,  or  in  very  small  numbers. 
They  do  not  seem  to  occur  o^n  in  the  root,  or 
at  least  they  are  not  easily  detected  In  it.  Grew 
and  Malpighi  do  indeed  represent  them  as  oc- 
curring often  in  the  root,  the  former  referring 
for  examples  to  the  roots  of  plants  In  general, 
and  the  latter  to  those  of  the  asparagus,  poplar, 
convolvulus,  elm,  and  reed,  all  of  which,  says 
Mr  Keith,  I  hare  examined  with  great  caie, 
without  being  able  to  discover  any  spiral  tubes. 
Sprengel  states,  however,  that  these  spiral  vessels 
ore  always  In  the  company  of  the  sap  vessels, 
being  chiefly  found  between  the  bark  and  pith 
in  common  plants  ;  but  they  appear  bter  than 
the  sap  vessels,  and  are  only  discerned  when  the 
young  plant  b^ins  to  shoot.  They  are,  he  adds, 
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found  In  the  root  as  well  as  in  the  stalk  ;  they 
partly  compose  the  nerves  and  veins  of  the  leaves 
and  vessels  of  the  corolla,  and  are  found  in  the 
stamens  and  pistils  in  the  fruit,  and  also  in  the 
umbilicus  of  the  seed.  These  spirals,  at  their 
extremities,  terminate  in  the  cellular  tissue,  ac- 
cording to  Mirbel ;  but  according  to  Dutrochet, 
they  end  in  a  sort  of  cone,  which  is  more  or  leas 
acute. 

If  the  root  of  the  common  garden  lettuce  is 
cut  partly  across,  and  the  remainder  broken 
gently  asunder,  the  spiral  vessels  will  most  gen- 
erally be  discernible.  They  are  not  always 
simple,  but  are  sometimes  found  with  double, 
triple^  or  even  with  a  great  number  of  parallel 
spirals. 

They  may  be  also  found  in  the  leaf  stalk  of 
the  common  artichoke,  when  young  and  fresh, 
in  the  fibres  of  which,  they  are  not  only  re- 
markably laige  and  distinct^  but  also  remarkably 
beautiful,  some  of  them  exhibiting  in  their  na- 
tural position  the  appearance  of  spiral  coats, 
investing  interior  fibres,  rather  than  that  of  form- 
ing a  distinct  tube,  and  seeming,  when  uncoiled, 
to  be  themselves  formed  of  a  sort  of  net  work 
membrane,consbting  of  three  principal  and  longi- 
tudinal fibres.  They  are  discernible  also  in  the 
leaf  as  well  as  leaf  stalk,  though  not  quite  so 
easily  detected.  If  a  leaf  is  taken  and  gently 
torn  asunder  in  a  transverse  direction,  there  will 
be  seen  £ragments  of  the  spiral  tubes  projecting 
from  the  torn  edges,  and  generally  accompanying 
the  nerves.  In  the  calyx  and  corolla  of  the 
flower  they  do  not  exist  so  generally  as  in  the 
leaf,  on  which  account,  some  botanists  have  de- 
cided too  hastily  with  regard  to  their  non-ex- 
istence in  these  parts.  The  calyx  of  the  seoHosay 
and  the  corolla  of  the  honeysuckle,  will  afford 
examples.  In  whatever  part  of  the  plant  they 
are  found  to  exist,  they  are  always  endowed  with 
a  considerable  degree  of  elasticity.  For  though 
they  be  forcibly  extended  so  as  to  undo  the 
spires,  they  will  again  contract  and  resume  their 
former  figure,  when  the  extending  cause  is  with- 
drawn ;  and  if  they  are  even  stretched  till  they 
break,  the  fragments  will  again  coil  themselves 
up  as  before.  Hedwig  considered  the  spiral 
vessels  composed  of  two  parts :  a  straight  and 
central  tube  full  of  air,  and  of  a  tube  rolled 
spirally  on  the  former,  and  full  of  aqueous  ffuid. 
Othera  have  considered  them  as  formed  of  a 
very  thin  external  tube,  in  which  a  small  silvery 
hiyer  is  rolled  spirally,  in  such  a  manner  as  to 
keep  its  parietes  or  walls  asunder ;  while  again, 
some  suppose  that  the  spires  of  the  vessel  are 
held  together  by  a  very  thin  membrane,  which 
is  easily  torn  when  the  spiral  thread  is  unrolled. 
From  this  it  would  follow,  that  the  spirals 
form  continuous  tubes. 

According  to  DecandoUe,  the  interior  canal  of 
tlie  spiral  vessel,  in  its  natural  state,  is  always 


found  free  from  water.  It  is  true,  that  if  a  piece 
of  wood  is  dipped  in  water,  this  fluid  penetrates 
into  the  canal ;  and  when  we  permit  coloured 
fluids  to  flow  into  the  cut  branches  of  plants, 
these  fluids  become  apparant  in  the  sides  of  the 
spiral  canals ;  but  they  are  also  seen  still  more 
distinctly,  in  the  neighbouring  bundles  of  sap 
vessels,  and  they  penetrate  in  considerable  quan- 
tity even  into  the  cellular  texture.  We  are  not 
therefore,  entitled  from  this  entrance  of  coloured 
fluids,  to  conclude  respecting  the  natural  con- 
tents of  those  canals,  because  in  general  this 
penetration  of  coloured  sap  does  not  succeed  in 
an  uninjured  root.  In  spiral  canals  which  grow 
rapidly,  the  fibres  are  often  torn  in  such  a  man- 
ner, that  they  fall  together  in  the  shape  of  rings. 
These  ring-shaped  vessels,  as  they  have  been 
called,  are  therefore  an  entirely  accidental  variety 
of  the  primitive  form  of  the  spiral  vessels ;  and 
this  is  the  more  evident,  because  we  find  the 
same  vessel  in  one  situation  as  a  spiral  canal, 
and  in  another  as  a  ring-shaped  vessel.  This 
change,  besides,  shows  incontestibly  that  the 
spiral  vessels  cannot  conduct  sap,  since  they  are 
often  nothing  else  but  rings  at  a  distance  from 
one  another.  As  then  the  spiral  vessels  and  all 
their  varieties  are  uniformly  found  empty  of 
fluids,  as  they  show  themselves  only  in  the  higher 
plants,  and  constantly  ^pear  wherever  a  strong 
shoot  ia  cut  off';  as  they  ai-e  always  in  the  com- 
paDy  of  th»  sap  vessels,  and  as  they  maintain, 
by  their  constant  diagonal  direction,  the  middle 
situation  between  the  perpendicular  and  hori- 
zontal ;  we  must  from  all  these  considerations 
conclude  that  they  are  the  instruments  of  the 
higher  vital  activity  of  plants^  and  that  they 
are  the  organs  by  which  the  sap  tubes  receive 
an  internal  excitement  to  the  speedy  propulsion 
of  the  sap. 

Mixed  vessels^  fig. «,  are  those  which 
are  composed  of  two  or  more  of  the 
foregoing  varieties.  Mirbel  exempli- 
fies this  combination  in  the  common 
flowering  rush,  in  which  the  porous, 
spiral,  and  false  spiral  tubes  appear 
united  into  one.  He  seems,  however, 
to  be  of  opinion,  that  the  appearance 
IS  to  be  regarded  as  being  merely  an 
indication  of  the  commencement  of 
•  the  process  of  union,  of  the  contiguous 
rings  of  tlie  spiral  tubes,  by  which  they  are  to  be 
converted  into  a  new  form..  Amici  thinks  that 
thefialse  spirals  never  become  true  ones;  and 
he  besides  remarks,  that  these  two  kinds  of 
vessels  occupy  different  places. 

These  various  kinds  of  vessels  thus  united  in 
considerable  numbers,  form  bundles  connected 
by  ceUular  tissue ;  they  then,  form  fibres  pro- 
perly so  called  ;  and  these  fibres,  or  bundles  of 
tubes,  constitute  the  frame  work,  and,  as  it 
were,  the  skeleton  of  most  of  the  organs  of 
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vegetables.  While  the  soft  portion,  composed 
of  cellular  tissue,  is  called  the  parenchymay  con- 
stituting the  pulp  of  fruits,  interstices  of  leaves, 
&c«  This  term  is  used  in  opposition  to  fibre, 
ereiy  part  which  is  not  fibrous  being  composed 
of  parenchyma.  Tliese  two  tissues,  combined 
in  yarious  ways,  make  up  the  different  organs  of 
plants ;  the  vascular  tissues  consisting,  as  we 
have  seen,  of,  Ist,  The  sap  vessels,  or  lymphatics, 
in  which  the  sap  is  circulated.  2d,  The  simple 
vessels,  containing  the  peculiar  or  proper  juices 
of  the  plant.  Sd,  The  air  vessels,  in  which  we 
never  find  any  thing  but  elastic  gasea  But  the 
difierent  writers  on  v^table  physiology  are 
for  firom  agreeing  on  the  class  to  which  the  dif- 
ferent species  of  vessels  belong.  Thus,  many  of 
the  older,  as  well  as  the  more  recent  writen  in 
botany,  are  of  opinion,  as  already  stated,  that 
the  spiral  vessels  contain  gaseous  fluids  alone, 
while  Mirbel  has  denied  the  existence  of  air 
vessels  at  all,  and  maintains^  that  all  the  tubular 
vessels  of  vegetables  are  destined  solely  for  the 
circulation  of  sap.  Professor  Amici,  on  the 
other  hand,  affirms  positively,  that  he  has  ascer- 
tained by  observation,  that  the  spirals,  the  false 
spirala,  the  porous  vessel^  and  in  general  all  the 
tubular  and  cellular  oigans  of  v^etables  which 
have  visible  holes  or  slits,  never  contiun  any 
thing  but  air.  When  the  diameter  of  these 
tubes  is  laige  enough,  this  observation  can  easily 
be  verified  by  cutting  the  tubes  across,  they  are 
then  observed  to  be  always  empty.  If  the  di- 
vision be  made  under  water,  each  of  them  is 
seen  to  present  a  small  air  bubble  at  its  orifice. 
The  openings  or  pores  with  which  the  porous 
vessels  are  perforated,  are  very  frequent^  oigan- 
ized  like  the  pores  of  the  epidermis  or  outer  skin, 
that  is,  they  present  at  their  circumference  a 
circular  swdling,  or  border.  This  remark  made 
by  Mirbel,  has  been  confirmed  by  Amici.  From 
this  resemblance  the  latter  draws  a  conclusion 
which  is  fiiYourable  to  his  opinion,  respecting 
the  nature  of  the  fluid  contained  in  these  vessels. 
In  fact,  the  great  pores  of  the  epidermis  never 
give  passage  to  any  other  than  elastic  fluids. 
The  air  contained  in  the  porous  vessels  does  not 
communicate  with  the  external  air.  Amici 
thinks  it  is  produced  in  the  interior  of  the  yege- 
table  lissue ;  but  its  nature  is  not  as  yet  perfectly 
known.  In  woody  vegetables,  whei-e  the  air 
vessels  ultimately  disappear,  their  place  i»  occu- 
pied by  the  aaeduUaiy  ray»,  which  perform  the 
same  functions.  These  are*,  hi  &et,  composed  of 
small  tubes  placed  horizontally,  or  of  poroua 
cells  elongated  in  a  transverse  direction,  which 
seem  to  serve  as  a  medium  of  communication 
between  the  inner  parts  ef  the  vegetable  and  the 
outer.  These  tubeaorcellsnevercontain  anything 
but  air.  From  the  descriptions  given  then,  it 
will  be  observed  that  there  me  two  principal 
means  of  communication  between  the  difierent 


parts  of  the  vegetable  tissue.  In  the  air  cells, 
or  tubes,  the  communication  is  preserved  by 
means  of  pores  or  minute  slits.  These  pores 
are  altogether  wanting  in  the  cellular  tissue, 
propeily  so  called  ;  and  in  the  vessels  called  sim- 
ple tubes  or  proper  sap  vesselB.  In  that  part  of 
the  vegetable  tissue,  the  communication  takes 
place  either  by  a  khid  of  imbibition,  or  by  the 
intervening  spaces  which  the  globules  that  com- 
pose the  layers  of  that  tissue  leave  between 
them. 

Pores.  These  are  small  and  minute  openings 
of  various  shapes  and  dimensions,  adapted  for 
the  absoiption,  transmission,  or  exhalation  of 
fluids ;  and  have,  by  some,  been  classed  under 
perceptible  and  imperceptible  pores.  The  per- 
ceptible pores  are  either  external  or  internal,  and 
are  the  apertures  described  by  Hedwig  as  dis- 
coverable in  the  net- work  of  the  epidermis,  or 
hy  Mirbel  as  perforating  the  membranes  com- 
posing the  cells  and  tubes,  and  forming  a  com- 
munication between  them.  The  stomata  or  leaf 
pores,  will  be  more  particularly  described  when 
treating  of  the  structure  of  leaves.  They  are 
found  in  considerable  numbers  in  the  softer  par- 
enchematous  structure  of  the  leaf,  and  rarely  or 
never  on  the  stems  or  fibres :  on  the  under  aide 
of  the  leaf  of  nymphea  or  water  lily,  or  on  tiie 
lettuce  or  common  cabbage  leaf,  they  may  be 
distinctiy  seen.  On  them  they  are,  however, 
discoverable  on  both  surfiwes  of  the  leaf,  exhib- 
iting an  oval  aperture  more  or  less  dilated,  to- 
gether with  communicating  ducts.  On  the  upper 
surfiuse  they  are  much  fewer  and  smaller  than 
on  the  imder ;  and  in  the  leaves  of  trees,  they 
are  fewer  and  smaller  on  both  surfisKses,  than  ui 
the  leaves  of  herbs.  They  are  generally  oval ; 
in  the  nymphea  they  are  round  and  not  readily 
detected,  the  epidermis  of  this  plant  being  very 
difficult  of  detachment.  The  internal  pores,  or 
apertures^  forming  the  medium  of  communica- 
tion between  the  difierent  cells  and  tubes,  have 
been  aheady  described.  In  some  plants,  they 
are  but  few  and  scattered,  and  in  others,  they 
are  numerous  and  arranged  in  regular  rows, 
which  extend  always  in  a  transverse,  never  in  a 
longitudinal  direction,  being  destined,  probably, 
for  the  lateral  transmission  of  the  sap.  The 
imperceptible  pores  are  not  distinguishable  even 
by  a  powerful  microscope ;  but  they  are  pre- 
sumed to  exist  by  the  evidence  of  experiment. 
In  the  fine  pellicle  of  pulpy  fruits,  though 
exhibiting  evidently  traces  of  organization,  no 
pores  have  as  yet  been  discovered.  But  we  must 
not  on  that  account  conclude  that  it  is  altogether 
without  pores ;  on  the  contrary,  we  must  assume 
their  existence,  because  it  is  very  well  known 
tiiat  the  fruits  in  question  both  absorb  and  tran- 
spire moisture ;  and  if  soj  there  must  of  neces- 
sity exist  apertures  for  the  passage  of  moisture. 
The  diameterof  such,  however,  must  be  extremely 
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minute.  If  an  apple,  or  other  piilpj  fruit,  be 
placed  under  the  reoeiyer  of  an  air  pump,  and 
the  reoeiyer  exhausted,  the  air  contained  in  the 
apple  escapee  only  by  the  bursting  of  the  epi- 
dennls ;  henoe  it  has  been  thought,  that  the  pores 
are  so  yery  minute  as  to  be  impermeable  eyen  to 
air.  But  this  oonduaon  is  perhaps  too  hasty ; 
the  epidermis  of  the  apple  may  be  permeable  to 
air,  though  not  in  a  state  of  sudden  expan- 
sion. 

Chips  are  empty  spaces  formed  in  the  interior 
of  the  plant  by  means  of  a  partial  disruption  of 
the  membrane  forming  the  tubes  or  utiides ; 
they  are  often  placed  rqpularly  and  symmetri- 
cally. They  would  appear  to  be  occasioned  by 
the  superabundance  of  the  nutritious  juices 
which  their  yessels  are  found  sometimes  to  con- 
tain, without  being  able  toeUboxate,  and  by  which 
they  are  ultimately  ruptured.  They  do  not 
occur  often,  except  in  plants  of  a  soft  and  loose 
texture,  such  as  aquatics,  though  they  are  some- 
times to  be  met'  with  in  woody  plants  also.  In 
their  general  aspect,  they  resemble  longitudinal 
tubes  interspereed  throughout  the  cellular  tissue 
or  pulp,  as  may  be  seen  in  the  stems  of  ferns ; 
but  in  the  mare's  tail,  {dquiiehim)  they  assume  a 
regularity  of  dispomtion,  that  seems  to  indicate 
something  more  than  merely  the  acddeDtal  rup- 
ture of  the  yessels.  One  gap  hoger  than  the 
rest  occupies  the  centre  of  the  stem,  around 
which  a  number  of  smaller  gaps  are  placed  in  a 
circular  row,  which  is  again  encircled  with  a 
second  row  of  gape  larger  than  the  last^  and  al- 
ternating with  them,  and  forming  in  their  ag- 
gr^te  assemblage  a  sort  of  symmetrical  group. 
In  the  leayes  of  herbaceous  phmts  the  gaps  are 
often  interrupted  by  transyerse  diaphragms^ 
formed  of  a  portion  of  the  cellular  tissue  which 
still  remuns  entire,  as  may  be  seen  in  the  trans- 
parent structure  of  the  leayes  of  Typha^  and 
many  other  plants.  TransyeiBe  gaps  are  said  to 
be  obeeryable  also  in  the  bark  of  some  plants^ 
though  yery  rarely. 

Glands  are  peculiar  organs  which  are  obsenred 
on  almost  eyery  part  of  a  plant,  and  whose  func- 
tion it  is  to  separate  from  the  general  mass  of 
the  sap  of  the  ]4ant  some  particular  fluid  or 
substance.  In  Iheir  uses,  and  eyen  structure, 
they  haye  a  near  resemblance  to  the  glands  of 
animals.  They  appear  to  be  formed  of  a  yery 
delicate  cellular  tissue,  in  which  a  great  number 
of  yesseb  are  ramified.  But  this  name  has  been 
also  giyen  to  yesicular  bodies,  which  are  often 
transparent  and  placed  in  the  substance  of  oigans^ 
and  are  full  of  a  yolatile  oil  which  has  been  pro- 
bably secreted  in  their  interior.  Their  peculiar 
form  and  structure  are  yery  yarious ;  and  hence 
they  haye  been  distinguished  intoseyeral  species, 
llius  there  are,  Ist,  Miliary  ghmds.  These 
are  yery  small  and  superficial.  They  appear 
under  the  form  of  small  round  grains  disposed 
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in  r^^ular  series,  or  scattered  without  order  on 
all  parts  of  the  plant  which  are  exposed  to  the 
air.  2d,  Vesicular  glands.  These  are  smaU 
reseryoirs  full  of  essential  oil,  and  lodged  in  the 
herbaceous  integument  of  yegetables.  They  are 
yery  distinct  in  the  leayes  of  the  myrtle  and  of  the 
orange,  and  appear  under  the  aspect  of  small 
transparent  prnnts  when  those  leayes  are  placed 
between  the  eye  and  the  light,  3d,  Globular 
e^ds.  These  haye  a  spherical  form,  and  ad- 
here to  the  epidermis  only  by  a  point.  They 
are  obsenred  particularly  in  the  labiatw.  4th, 
Utrieuiar  glands,  or  AmpuUag*  These  are  filled 
with  a  colouriess  fluid,  as  in  the  ice  plant.  6th, 
Papillary  glands.  They  form  a  species  of  paps 
or  papiUc,  something  like  the  papillse  of  the 
tongue.  They  occur  in  many  of  the  laUaUB, 
6th,  Lsmtieular  glands.    Some  of  these  are  borne 

upon  stalks,  others  sessUe, 
or  attached  to  the  plant 
without  any  appendage. 
Many  tribes  of  yegetables, 
asthemallowsand  legumin- 
ous plants,  bear  on  their 
pellides^  or  on  the  disk  of 
their  leayes,  glands  of  yery 
yarious  forms.  Figs,  abe^ 
represent  the  forms  of  the 
simpler  glands ;  d  e  sessile 
glands. 

Hairs.  These  are  small  filaments  of  greater 
or  less  delicacy,  found  abundantly  on  yegetables, 
and  which  serye  for  the  purpose  of  absorption 
and  of  exhalation.  There  are  few  plants  destitute 
of  these  hairs ;  but  they  are  ojweryed  chiefly  on 
those  which  grow  on  dry  situations.  In  this 
ease,  they  haye  been  looked  upon  by  some  bo- 
tanists as  serying  to  multiply  and  extend  the 
absorbing  surfiuxs  of  y^tables.  Accordingly, 
they  are  not  found  on  yery  suooul^it  plants, 
such  as  the  thick  leayed  or  aquatic  tribes.  They 
appear  also,  to  be  in  many  cases  the  excretory 
ducts  of  many  glands,  and  are  thus  frequentiy 
found  inserted  on  a  papillary  gland.  Thus,  in  the 
common  stinging  nettle^  the  hairs  attached  to 
the  gland  first  pierce  the  skin,  and  then  conduct 
the  irritating  fluid  into  the  wound ;  for  when 
this  fluid  is  dried  up,  the  prick  of  the  hair  no 
longer  produces  a  painful  sensation.  Hairs  haye 
been  diyided  into  the  glanduliferous,  the  excre- 
tory, and  lymphatic.  The  first  are  either  im- 
mediately applied  to  a  gland,  or  surmounted  by 
a  small  peculiar  glandular  body,  as  in  the  white 
firftxinella ;  the  seccmd  are  placed  on  glands  of 
which  they  iq[»pear  to  be  the  excretory  ducts  des- 
tined to  pour  out  the  secreted  fluids,  while  tiie 
third  are  only  a  simple  prol<Higation  of  a  cortical 
pore.  Their  forms  are  yarious,  as  the  rimple* 
branched,  awl-shaped,  head-shaped:  some  are 
hollow  and  cropped  air  different  places  by  hori- 
zontal partitions.  Their  dispontion  and  existence 
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on  plants  is  called  pubescence,  and  will  be  more 
particularly  alluded  to  afterwards. 


CHAP.  IV, 

THE  OROANS  AND  FUNCTIONS  OF  PLANTS. 

In  the  foregoing  pages  we  hare  treated  of  the 
general  structure  of  vegetables ;  we  now  proceed 
to  consider  the  several  parts,  or  oigans,  of  which 
a  plant  is  composed.  A  perfect  plant  consists 
of  a  root,  stem,  and  branches ;  leaves,  blossoms, 
with  the  parts  of  fructification,  seeds,  and, 
lastly,  fruit.  The  root,  stem,  and  leaves,  as 
conducing  to  the  nutrition  and  growth  of  the 
plant,  are  called  the  conservative  or  nutritive 
oigans.  The  flowers,  with  the  parts  of  fructifi- 
cation, as  contributing  to  the  multiplication  of 
the  species,  are  termed  the  reproductive  oi^gans.* 
As  there  is  a  gradation,  however,  in  the  v^ta- 
ble  kingdom,  many  plants  have  not  all  the  organs 
now  enumerated.  Some  have  neither  leaves  nor 
stem,  others  are  destitute  of  flowers,  or  even  seeds^ 
and  propagate  their  kinds  by  a  simple  sporule, 
which  partakes  as  much  of  the  nature  of  a  bud 
or  incipient  germ,  as  a  regular  seed.  Before  pro- 
ceeding to  describe  the  oigans  iji  detail,  we  shall 
give  a  short,  general  view  of  the  different  parts 
of  plants. 

The  first,  or  most  perfect  division  of  plants, 
is  called  Phanerogamie,  or  those  having  con- 
spicuous blossoms.  A  plant  of  this  class  con- 
sists of,  1st,  The  root,  or  that  part  of  the  lower 
extremity  of  the  plant  which  enters  the  earth, 
where  it  sends  out  filaments  and  fixes  the  plant 
in  the  soil,  or,  in  a  few  aquatic  plants,  floats 
loose  in  the  water.  The  use  of  the  roots  is  to 
absorb  the  nutritive  juices  from  the  soil.  2d, 
The  stem,  which  grows  upwards  into  the  atmoa- 
phere,  and  sends  out  branches,  to  which  the  leaves 
are  attached.  The  stem  contains  the  cells  and 
sap  vessels  already  described  ;  it  is  covered  with 
the  bark,  and  gives  strength  and  solidity  to  the 
plant.  8d,  The  leaves  are  those  green  mem- 
branous appendages  attached  to  the  branches  of 

*  Linnffius  distributes  the  parts  into  root,  herb,  and 
fhictification  ;  tlie  herb  comprehending  the  trunk, 
branches,  and  leaves.  This  is  perhiqis  sufficiently  cor- 
rect, considered  as  a  division  ;  but  is  objectionable  with 
regard  to  the  use  of  one  of  the  tenns  employed.  For 
OS  the  term  herb  was  previously  appropriated  to  the 
designation  of  a  peculiar  class,  or  division  of  plants, 
it  ought  not  to  have  been  employed  to  signify  also  a 
part  of  the  plant  itself.  Another  division  is  that  by 
which  the  parts  in  question  are  distribated  into  per- 
manent, and  temporary,  or  deciduous — ^the  permanent 
parts  being  the  root,  stem,  and  branches,  which  con- 
tinue to  exist  as  long  as  the  plant  vegetates,  and  the 
temporary  parts  being  the  leaves,  flower,  and  fruit, 
which  &11  off  and  are  renewed  annually,  at  least  in 
those  that  are  thenuelves  perennial— ATet^'t  Botany.    I 


the  stem,  or  they  grow  out  immediately  irovn 
the  root  in  those  plants  having  no  middle  stem. 
Their  office  is  to  absorb  the  gases  of  the  atmos* 
phere,  which  combine  with  the  juices  of  the 
plant.  4th,  The  flowers  or  blossoms,  oontaining 
die  parts  of  fructification,  to  which  are  attached 
the  fruit  and  receptacles  of  the  seed.  The  flower 
conasts  of  the  ealyx  or  cup  attached  to  the  flower 
stalk,  on  which  is  fixed  the  coroUa  or  coloured 
portion  of  the  flower,  which  maybe  either  formed 
of  one  continuous  piece,  like  a  cup  or  bell,  or  of 
several  pieces  called  petals.  The  parts  of  fruc- 
tification consist  of  the  stameng  or  male  organs^ 
with  the  anthers^  filled  with  pollen  or  fecundat- 
ing dust ;  and  the  pistil  or  female  organ,  occu- 
pying the  centre  of  the  flower,  and  terminating 
in  an  ovary  or  receptacle  for  the  seeds.  5th,  The 
pericarp,  of  very  variable  form  and  consistence, 
is  the  ovary  or  seed  bag  fully  developed,  and 
contains  the  ovules,  which  are  in  process  of  time 
matured  into  seeds.  6th,  The  seeds  contained 
in  the  pericarp,  are  attached  to  it  by  a  filament, 
called  the  placenta.  They  have  an  external  skin 
or  covering,  and  a  kernel;  within  this  is  attached 
the  embryo  or  germ  of  the  future  plant,  and 
either  one  or  two  lobes  or  cotyledons,  destined 
to  afford  the  first  nourishment  to  the  germ. 
From  the  nature  of  the  cotyledons,  plants  are 
divided  into  two  great  and  distinctive  daascs : 
Monocotyledanous  with  one  seed  lobe,  Dicotyle- 
doncus  with  two  seed  lobes.  Of  the  former 
class  are  grasses,  palms,  lilies;  to  the  latter 
belong  the  oak,  ehn,  pea,  carrot,  and  numerous 
other  fiunilies.  The  acotyledonous  class,  again, 
includes  those  plants  which  have  no  seed  lobe, 
and  either  no  fructifying  organs,  or  very  imper- 
fect ones. 

But  even  among  the  first  or  highest  class  of 
I^ants,  all  the  organs  are  not  uniformly  present. 
Thus  neither  the  phmtain,  nor  the  common  prim- 
rose, have  any  stem  or  stalk ;  there  are  no  leaves 
in  the  dodder.  In  monocotyledonous  plants 
there  is  no  corolla  or  flower  blossom  around  the 
parts  of  fructification,  but  only  a  simple  integ- 
ument ;  even  this  integument  is  in  the  willow 
awanting.  Sometimes  the  blossom  contains  only 
one  of  the  several  organs,  as  in  the  hazel,  where 
the  stamens  are  found  in  one  flower,  and  the 
pistils  in  the  other,  or  both  sexual  organs  disap- 
pear altogether,  as  in  the  viburnum,  portencia,  &c. 
Yet,  in  all  these  different  exceptions,  this  ab- 
sence of  organs  is  only  accidental,  and  has  no 
marked  influence  on  tlie  rest  of  the  organization ; 
for  it  will  be  found  that  plants  which  want 
those  organs,  do  not  deviate  essentially  either  in 
their  external  characters,  or  in  their  mode  of 
vegetation  and  reproduction  from  those  which 
possess  them. 

Tlie  second  great  division  of  tlie  vegetable 
kingdom  is  into  (xryptogamic  or  acotyledonous 
plants.    Linnteus  gave  them  the  name  of  crynto- 
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gainic  because  their  sexual  oi^gans  are  concealed 
or  invisible ;  they  include  ferns,  mosses,  lichens, 
fiingi,  and  algae ;  they  are  a  numerous  class,  and 
comprehend  nearly  an  eighth  part  of  the  50,000 
known  yegetable  productions.  The  following 
table  will  exhibit  at  one  view  the  foregoing 
statements : 


OrgaoM  ot  NixtritioD, 


{Ro6t. 
SU>ra.  bmncheii. 
Leavt». 


'Calyx,  corolla. 
Stamen. 
Orpms  of  Reprodaetioii,    *  Pistil. 

Ovary. 
.Seed. 

rManocotyledADoa^— one  seed 
DiTisitm  I.  Phanerogamic, )     lobe,  u  palms,  grasses. 
or  Flowering  PlantSt      )  Dicotyledonoos  —  tivo   soad 

t    lobes,  as  oak,  elm,  bean. 


Oirlsloa   II.  CYyptofUBic 
or  Nonflowering, 


funic  j 


Acntylednnons  -~  destitute  of 
seed  lobes,  as  mosses,  ferns, 
lichens. 
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The  root  is  that  part  of  the  plant  which, 
forming  its  lower  extremity,  is  almost  always 
concealed  in  the  earth,  and  which  grows  con- 
stantly in  a  direction  opposite  to  that  of  the 
stem,  that  is,  it  descends  perpendicularly,  while 
the  other  ascends  into  the  atmosphere.  Ajiother 
character  of  the  root  ia,  that  it  never  turns  green, 
at  least  in  its  tissue,  when  exposed  to  the  action 
of  air  and  light ;  whereas  all  the  other  parts  of 
vegetables  acquire  that  colour  when  exposed. 
This  definition  is  perhaps  as  comprehensive  as 
any  that  can  be  given,  whether  with  regard  to 
the  class  of  perfect  or  imperfect  plants,  though 
it  is  no  doubt  liable  to  many  exceptions,  if  ap- 
plied to  both.  For  even  of  plants  denominated 
perfect,  some  are  found  to  float  on  the  surface  of 
the  water,  having  the  roots  immersed  in  it,  but 
not  fixed,  as  the  lemna  or  duck  weed  ;  and  of 
plants  of  a  still  simpler  structure,  some  have  no 
root  at  all,  or  at  least  no  visible  part  distinct  from 
the  rest,  to  which  that  appellation  can  be  as- 
cribed, such  as  many  of  the  confervse  ;  or  they 
are  i^parently  altogether  root,  as  the  truffle. 
There  are  also  many  of  the  simpler  plants  which 
attach  themselves  to  other  vegetables,  and  to 
various  substances  from  which  they  cannot  be 
supposed  to  derive  any  sort  of  nourishment 
whatever,  owing  either  to  the  mode  of  their  at- 
tachment, or  to  the  character  of  the  substances 
to  which  they  attach  themselves.  Such  are 
many  of  the  mosses,  lichens,  and  marine  plants, 
found  adhering  to  the  outer  and  indurated  bark 
of  aged  trees,  to  dead  or  decayed  stumps,  to 
rotten  pieces  of  wood,  and  frequently  even  to 
stones.  These,  therefore,  are  to  be  regarded  as 
exceptions  to  the  rule.     Most  aquatic  plants, 


such  as  the  buck  bean,  water  lily,  hooded  mil- 
foil, are  possessed  of  two  kinds  of  roots.  The 
one,  sunk  in  the  earth,  fix  the  plant  to  the 
soil ;  the  other,  usually  proceeding  from  the 
base  of  the  leaves,  are  free  and  floating  in  the 
midst  of  the  water.  The  Clusia  rosea^  a  shrub 
of  South  America,  the  Semperviimm  arbor' 
«tfm,  the  Indian  com,  the  mangrove,  and  some 
species  of  figs,  besides  the  roots  which  terminate 
them  below,  produce  others  from  different  points 
of  their  stem,  which  often  descend  from  a  consid- 
erable height  and  sink  into  the  earth.  These 
have  received  the  name  of  adventitious  roots ; 
and  a  remaricable  fact  respecting  them  is,  that 
they  do  not  begin  to  grow  in  diameter  till  their 
extremities  have  reached  the  soil,  and  drawn  from 
thence  the  materials  of  their  growth.  We  must 
not  confound  as  roots  certain  subterraneous 
stems  of  vegetables  which  creep  horizontally 
under  the  soil,  as  in  the  Grerman  Iris,  Solomon's 
Seal,  &c.  The  direction  of  these  alone  in  a 
horizontal,  not  perpendicular  position,  would  be 
almost  suflicient  to  distinguish  them  from  the 
true  roots  if  other  characters  did  not  mark  them. 
Different  parts  of  vegetables  are  capable  of  pro- 
ducing roots.  Cut  ofl^  a  willow  branch,  or  the 
branch  of  a  poplar,  plant  it  in  the  earth,  and  in 
the  course  of  a  short  time  its  lower  extremity 
will  be  covered  with  rootlets.  The  same  will 
happen  when  both  extremities  are  planted  in 
the  soil ;  each  of  them  will  push  forward  roots, 
and  thus  become  fixed  in  the  earth.  In  grasses, 
particularly  in  Indian  com,  the  lower  knots  of 
the  stem  sometimes  give  out  roots,  which  de- 
scend and  sink  into  the  earth.  It  is  on  this 
property  of  the  stem,  and  even  of  the  leaves  of 
many  vegetables,  of  producing  new  roots,  that  is 
foimded  the  practice  of  propagating  by  slips  and 
layers,  a  means  of  multiplication  which  is  much 
employed  in  horticulture.  There  is  great  ana- 
logy of  structure  between  the  roots  which  a  tree 
shoots  into  the  earth,  and  the  branches  which 
it  spreads  out  into  the  air.  The  principal  dif- 
ference between  these  two  organs,  dependschiefly 
on  the  different  mediums  in  which  they  are  de- 
veloped. The  roots  of  the  gigantic  Baobab  tree 
of  Africa,  are  said  to  extend  one  hundred  feet 
in  length.  It  has  been  said,  tliat  when  a  young 
tree  is  inverted  so  as  to  have  its  branches  buried 
in  the  earth,  and  its  roots  in  the  air,  the  leaves 
are  changed  into  roots  and  the  roots  into  leaves. 
Tills,  however,  is  incorrect ;  the  leaves  are  no 
more  changed  into  roots  than  the  roots  into 
leaves.  But  when  they  are  placed  under  the 
eartli,  the  buds  situated  in  the  axilla  of  the 
leaves,  instead  of  producing  young  branches,  or 
leafy  scions,  are  elongated,  blanched,  and  become 
radical  fibres,  while  the  latent  buds  of  the 
roots,  which  are  destined  annually  to  renew  the 
tufts  of  radical  fibres,  being  placed  in  the  other 
medium   are  expanded  into  leaves.     We  have 
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ftlflo  a  Biriking  example  of  this  tendency  of  the 
latent  buds  of  the  root,  to  change  into  leafy 
branches  when  placed  in  the  air,  in  those  shoots 
which  sprout  up  around  trees,  which  have  creep- 
ing roots,  such  as  the  acacia  and  poplar.  The 
roots  of  certain  trees,  at  different  distances,  pro- 
duce a  species  of  cones,  or  excrescences  of  a 
loose,  soft  wood,  quite  naked,  and  standing  above 
ground,  which  are  called  exostoses.  The  cypress 
of  North  America  afiFords  an  example  of  this. 
The  root  is  commonly  divided  into  three  parts. 
The  body  or  middle  part,  of  various  forms  and 
consistences,  sometimes  more  or  less  swelled,  as 
in  tlie  turnip  and  carrots.  The  collar  or  life 
knot,  an  annular  bulge  at  the  point  where  the 
stem  joins  the  root,  and  from  which  i^rings  the 
bud  of  the  annual  stem,  in  perennial  roots.  The 
radical  or  minute  branching  fibres,  which  ter- 
minate the  root.  Roots,  according  to  their  dur- 
ation, are  distinguished  into  biennial,  perennial, 
and  woody.  Annual  roots  belong  to  those  plants 
which,  in  the  course  of  one  year,  come  to  their 
maturity  and  perish,  such  as  wheat,  cockspur, 
poppy,  &c.  Biennial  roots  are  these  of  plants 
which  require  two  years  to  come  to  maturity. 
During  the  first  year,  biennial  plants  usually 
produce  nothing  but  leaves ;  in  the  second  year 
they  perish,  after  having  flourished  and  produced 
fruit,  as  the  carrot.  The  perennial  roots  are 
those  which  belong  to  woody  plants,  and  to  those 
which,  during  an  indefinite  number  of  years, 
send  forth  herbaceous  stems,  which  annually 
flourish  and  decay,  while  tlie  root  lives  for  several 
years,  such  as  those  of  asparagus,  asphodils,  lu- 
cem.  This  division  of  v^tables,  however,  into 
annuals,  biennials,  and  perennials,  according  to 
the  duration  of  their  roots,  is  liable  to  vary  under 
the  influence  of  divers  circumstances.  The 
climate,  temperature,  and  situation  of  a  country, 
and  even  cultivation,  influence,  in  a  singular  de- 
gree, the  duration  of  v^tables.  It  is  no  un- 
common tiling  to  see  annual  plants  vegetate  for 
two  years,  and  even  more,  if  they  are  placed  in 
a  suitable  soil  and  protected  from  the  cold. 
Thus,  the  mignonette,  which,  in  Europe,  is 
only  an  annual  plant,  becomes  perennial  in  the 
sandy  deserts  of  Egypt.  On  the  contrary,  per- 
ennial, and  even  woody  plants  of  Africa  and 
'America,  become  annuals  when  transplanted  into 
northern  climates.  The  marvel  of  Peru  and 
cob(ca,  are  perennial  in  Peru,  and  die  annually 
in  our  gardens.  The  castor  oil  plant,  wliich  in 
Africa  forms  woody  trees,  is  annual  in  our  climate, 
yet  it  again  resumes  its  woody  character  when 
placed  in  a  proper  exposure.  In  general,  all 
perennial  exotic  plants,  whose  seeds  can  produce 
individuals  that  flower  the  first  year  in  our 
climate,  become  annuals.  This  is  tiie  case  with 
the  castor  oil  plant,  the  coboea,  marvel  of  Peru, 
&c.  Woody  roots  difier  from  perennial  only 
in  their  more  solid  consistence,  and  in  the  per- 


manency of  the  stems  which  they  support,  snch 
as  those  of  trees  and  shrubs.  There  are  four 
principal  divisions  of  roots:  1st,  Vertical,  or 
those  which  sink  perpendicularly  into  the  earth. 
2d,  Fibrous,  or  those  branching  out  into  fibres, 
dd.  Tuberous,  having  round  or  oval  appendages. 
4th,  Bulbous,  having  a  bulb  at  the  top. 

1.  Vertieal  roots  are  those  which  sink  perpen- 
dicularly into  the  earth,  as  the  carrot,  e,  turnip,  b^ 

14. 


a  b  e 

and  radish.  They  are  either  dmple,  as  in  tliii 
vegetable ;  or  branched,  as  in  the  ash,  a.  They 
belong  exclusively  to  the  class  of  Dicotyledonous 
vegetables.  They  are  not  true  roots,  however, 
but  merely  give  off  the  fibrils,  or  proper  roots. 

2.  The  fibrous  root  <2,  consists 
of  a  great  number  of  fibres,  which 
are  either  simple  and  slender, 
or  thick  and  ramified.  The  roots 
of  a  great  proportion  of  the 
palms  are  of  this  kind,  and  rach 
roots  are  found  in  the  Monooo- 
tyledonous  class  only. 

d 

3.  Tuberous  roots  are  those  which  have  at- 
tached to  the  true  root,  at  different  points^  some* 
times  at  the  upper  part,  sometimes  in  the  middle 
or  at  the  extremities,  tubers  or  roundish  bodies. 
i®>  (fig.  1 G, «).  These  tubercles  or 

fleshy  bodies,  which  are  com- 
monly, though  erroneoualj', 
called  roots,  are  only  masses  of 
a  starchy  consistence  and  sub- 
stance, which  nature  has  thus 
stored  up,  to  afford  a  supply 
of  nutritious  matter  for  the 
future  germ.  They  are  more 
or  less  numerous,  as  in  the 
Jerusalem  artichoke  and  potatoe.  They  are 
never  found  in  annual  plants ;  but  belong  ex- 
clusively to  perennial.  Sprengel  considers  these 
tubercles  as  a  kind  of  subterranean  buda^  to 
which  nature  has  confided  the  preservation  of 
the  rudiments  of  the  stem.  The  only  difi^u^nco 
which  the  tubercles,  thus  considered,  present,  is 
that  the  young  stem,  in  place  of  being  protected 
by  numerous  and  dose  scales,  is  enveloped  by  a 
dense  and  fleshy  body,  which  not  only  serves  to 
protect  it  during  winter,  but  supplies  it  in  spring 
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with  the  first  mateiiala  of  its  derelopment  and 
antrition,  T}tej  iniftht  equally  be  conaidered 
m  ehort  and  SeAj  subterraneoas  steins,  and  the 
eyes  which  spring  &om  them  might  be  viewed 
aa  buds.  Or  mi^t  we  not  rather  rq;ard  them 
as  mbtenanecnu  cot^rledoua,  cDntaining  the  genn 
of  the  fiitim  plant,  and  the  noorishment  neoea- 
wuey  for  ita  dsTelopment. 

4.  Buibout  roeti  are  a. 

either  scaly/,  or  coat- 
ed  ff.  The  onion  is 
of  thii  kind  of  root, 
and  is  formed  of  a 
thin  flat  tntwrcle  call- 
ed a  disk,  which, 
at  ita  lower  part,  pro- 
ducea  a  fibraoa  toot, 
and  on  its  upper  supports  a  bulb,  which  is  n 
bad  of  a  parttenlar  kind,  formed  of  a  number  of 
coats  or  coDoentrie  layers,  one  abore  tlie  other. 
From  the  centre  of  the  bulb,  a  short  or  her- 
Imeeom  stem  ia  produced,  which  dies  down. 
Of  this  kind  are  also  the  lily,  hyacinth,  garlic, 
and  other  bulbous  plants. 

Such  are  the  principal  forms  which  we  find 
tlie  roots  of  plants  aasame  ;  yet^  ot  these  forms 
tiiere  are  many  modifications  and  Tarietiee. 
Uerc^  as  throughout  her  other  works,  Natoie 
does  not  adhere  terrilely  to  artificial  or  8yst«m- 
tttio  diTiaous.  She  sometimes  obliterates,  by  in- 
•enmble  gradations,  those  differences  which  we 
at  first  thought  eo  complete  and  decided  ;  and 
many  of  these  modifications  are  socomplidied  to 
accommodate  the  plant  to  the  nature  of  the 
circomstances  amid  which  it  is  plaeed.  Thus, 
the  radicles  or  fibrils  of  the  roots  are  compar»- 
Urelj  larger,  and  more  sbnndaat,  the  looser  the 
•oil  in  which  the  Testable  liTes,  When  the 
extremity  of  a  root  happens  to  meet  a  etieam 
of  water,  it  eli»gates,  divides  Into  eapiUat;  and 
broached  fibi^  and  coMtitutea  what  is  called 
by  gaideuen  a  fox's  tail.  This  ciicumstance, 
which  may  be  produced  at  any  time,  shows  why 
•qnatic  plants  geneially  hwre  nuich  larger  roots 
tb»n  otbera.  AU  the  roots  which  csnnot  be  re- 
ferred to  any  of  the  four  diTinons  above  eunm- 
eiated,  retain  the  general  name  of  roots ;  but  a 
few  particnlars  may  be-  added  regarding  the  var- 
iety of  structure,  a»nseAiI  to  practical  botanists. 
The  root  is  said  to  be  fiat^,  when  besides  being 
manifeatiy  thicker  than  the  base  of  the  stem  it 
is  at  the  nme  time  more  succulent,  as  in  the 
carrot,  turnip,  &o.  On  the  contrary,  it  is  said 
to  be  woo^  when  its  structure  is  more  solid, 
approaching,  in  some  degree,  to  the  hardness  of 
wood.  This  b  the  csm  in  most  woody  vegeta- 
bles. Smph  roots  have  a  single  tspering  body 
entirely  without  divisions  ;  a  branched  root  is 
one  divided  into  more  or  less  numerous  rami- 
fications, always  of  the  same  nature  sa  itself. 


which  is  the  case  in  most  of  our  common  trees, 
as  the  oak,  elm,  ash.  The  root  is  vertical  when 
ite  direction  is  perpendicular  to  the  earth's 
centre,  as  the  carrot,  redieh ;  oblique,  as  in  the 
t'rti,*  or  Aoruontd^asintheelm;  notuu&equently 
these  positions  are  ateumed  by  the  different 
tsdidee  of  one  root.  As  to  shspe,  roots  are 
called  fiui/brm  when  they  are  thick  in  the 
middle,  and  1^>er  to  both  ends,  as  in  the  radish  ; 
naptform,  as  in  the  common  turnip,  Spanish 
radish  ;  txnical,  with  the  form  of  a  reversed 
cone,  as  in  the  heet,  parsnip,  carrot ;  romtded,  as 
in  the  earth  nut;  fegt^ciifaM,  when  it  has  one  or  two 
rounded  egg-shaped  tubeiclee,  as  in  Jerusalem 
artichoke;  in  this  root,  one  of  the  tubercles  is 
firm,  solid,  and  somewhat  laiger  than  the  other; 
it  is  that  which  contains  the  rudiments  of  the 
stem  which  is  to  grow  in  the  ensuing  year ;  the 
other,  on  the  contrary,  being  soft,  -wrinkled,  and 
ranaller,  contained  the  germ  of  the  stem  which 
has  been  last  developed,  and  on  whoae  gnivrth 
it  expended  the  greater  part  of  its  amylaceous 
or  starchy  substance  ;  p<UmaU,  when  the  tu- 
bercles of  the  root  are  divided  about  the  middle 
into  lobes  like  fingers,  as  in  the  spotted  orchis,  i. 


D^Uate,  when  this  division  extends  nearly  to  the 
base  of  the  root,  as  in  some  of  the  others  of  the 
genus  orchis;  i,«v^'».i7,as  in  mint  and  other  fa- 
miliar  plants;  ibiM^,  when  theramificationof  the 
rootpresentsatintervolsakind  of  enlargement  or 
knots,  wlkieh  impart  somewhat  the  reaemblonca 
19.  of  a  necklace,  as  in  tlie 

drop  wort,  fig.  i  These 
knots,  however,  at«  not  to 
be  confounded  with  the 
true  tubercles,  which  al- 
ways contain  the  rudi~ 
mentsof  anewstem.  Gran- 
ulated,vib.iah  present  amasa 
of  small  tuberdea  contain- 
ing eyes,  by  which  a 
new  plant  is  produced,  as  in  the  taxifragt,  laxi- 
fraga  ffranulaia;  /tudcuiatt,  when  formed  of 
nnmerons  thick,  simple,  or  branched  radicles,  as 
in  ssphodel  and  ranunculus  ;  articulated,  or 
forming  joints  at  regular  distances,  as  ingratiola; 
contorted,  when  cumd  in  different  direction^  as 
in  bistort  ;  capillary,  formed  of  a  numlier  of 
slender  capillary  tubes,  as  in  wheat,  barley, 
graseea ;  odbo*^  when  the  filaments  are  bnuched 
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and  very  close,  as  in  the  heaths.  The  internal 
structure  of  roots  very  closely  resembles  that 
of  the  stem,  and  shall  be  described  along  with 
that  organ. 

According  to  the  general  laws  of  vegetable 
growth,  plants  of  the  same  species  are  fiuixished 
with  the  same  species  of  root,  not  producing  at 
one  time  a  woody  or  fibrous  root,  and  at  another 
a  bulbous  root.  Yet  some  exceptions  to  this  rule 
occur.  If  part  of  the  root  of  *•*• 
a  tree  planted  by  a  pond  or 
river,  is  accidentally  laid  bare 
on  the  side  next  the  water,  or 
if  in  the  regular  course  of  its 
growth  it  protrudes  beyond 
the  bank,  so  as  to  be  now  par- 
tially immersed,  the  future  de- 
velopment of  the  part  is  considerably  affected ; 
for  die  root,  which  was  formerly  firm  and  woody, 
instead  of  augmenting  in  the  regular  way  by 
the  accession  of  new  layers  between  the  wood 
and  bark,  thus  enlarging  the  mass,  divides  now 
at  the  extremity  into  many  ramifications,  or 
sends  out  a  number  of  fibres  from  the  surface, 
wliich  become  again  subdivided  into  fibres  still 
more  minute,  and  gives  to  the  whole  an  appear- 
ance something  like  a  foxe's  tail,  m.  This  may  be 
seen  in  willows,  growing  beside  ponds.  On  the 
other  hand,  the  phleum  pratemCy  when  growing  in 
its  natural  moist  soil,  has  a  fibrous  root;  but  when 
in  a  diy  soil,  where  it  is  not  unfrequently  found, 
the  root  is  bulbous.  Tlie  roots  of  utricularia 
minoTy  exhibit  curious  appendages  of  small 
membranous  bladders  attached  to  their  slender 
filaments,  containing  a  transparent  fiuid  and  a 
bubble  of  air,  by  means  of  which  the  plant  is  kept 
floating  in  the  water.  If  a  slice  of  the  beet 
root  be  examined  when  the  plant  is  a  year  old, 
it  will  exhibit  from  five  to  eight  concentric  circles 
of  tubes  or  sap  vessels,  imbedded  at  regular  in- 
tervals in  its  pulp  ;  whereas  other  biennial  roots 
form  only  one  circle  for  each  year,  and  are  con- 
sequently furmslied  at  no  time  with  more  than 
two. 

The  most  singular  circumstance  regarding  roots, 
however,  is  that  they  may  be  transformed  into 
stems,  by  inverting  the  plant.  Thus,  if  the 
stem  of  a  young  plum  or  cherry  tree,  or  of  a 
willow,  is  taken  in  autumn,  and  bent  so  as  that 
one  half  of  the  top  may  be  laid  in  the  earth, 
one  half  of  the  root  being  at  the  same  time 
taken  carefully  out,  but  sheltered  at  first  from 
the  cold,  and  then  gradually  exposed  to  it ;  and 
the  remaining  part  of  the  top  and  root  subjected 
to  the  same  process  m  the  following  year,  the 
branches  of  the  top  will  become  roots,  and  the 
ramifications  of  the  root  will  become  branches, 
protruding  leaves,  fiowers,  and  fruit  in  their 
season. 

Use  of  roots.  In  the  first  place,  as  regards 
the  plant  itself,  the  use  of  the  roots  is  to  serve 


as  a  means  of  attachment  to  it  in  the  soil, 
and  to  draw  from  thence  a  portion  of  the  juioea 
necessary  for  its  life  and  nourishment.     The 
roots  of  many  plants  appear  to  perform  only 
the  first  of  these  functions.    This  is  chiefly  re- 
markable in  thick  succulent  plants^  which  ab- 
sorb from  the  air  the  substances  necessary  for 
their  nutrition  at  all  points  of  their  surface  ;  in 
this  case,  these  roots  serve  simply  to  fix  the  plants 
to  the  soil.    The  magnificent  cactus  Penmanm^ 
growing  in  the  hot  house  of  the  museum  oi 
natural  history  at  Paris,  is  of  an  extraordinary 
height,  and  sends  out  its  large  branches  with 
extreme  vigour,  and  often  with  amazing  rapidity; 
yet  its  roots  are  contained  in  a  box  which  barely 
holds  four  cubic  feet  of  earth,  which  is  never  re- 
renewed  or  watered.  Some  other  plantsofthesame 
nature  may  be  suspended  by  a  thread  to  the  ceiling, 
and  they  will  grow  without  any  eaHh  at  all, 
merely  by  absorbing  their  nourishment  from  the 
atmosphere.     Neither  are  the  roots  of  plants 
always  in  proportion  to  the  strength  or  tAze  of 
the  trunks  which  they  support.    The  tribe  of 
palms  and  pines,  whose  trunks  sometimes  reach 
the  height  of  a  hundred  feet  and  upwards,  have 
veiy  short  roots,  which  do  not  extend  &r  in  the 
ground,  and  attach  themselves  but  feebly  to  it. 
On  the  contrary,  herbaceous  plants,  whose  weak 
and  slender  stems  die  yearly,  have  sometimes 
roots  of  great  length  and  size  compared  with 
the  stem,  as  is  the  case  in  the  liquorice  shrub, 
lucem,  and  the  common  weed  called  rest-harrow. 
In  general,  however,  roots  extract  from  the  earth 
the  substances  which  contribute  to  the  growth 
of  the  plant.    All  parts  of  the  root,  however, 
:do  not  equally  perform  this  office,  which  is 
accomplished  chiefly,  if  not  solely,  by  the  ex- 
tremities of  the  small  fibi-es.    It  has  been  found 
that  their  extremities  are  terminated  by  little 
spongy  bodies,  called  ampvUm  or  sponffioles,  with 
porous  absorbing  mouths.    Dutrochet  has  min- 
utely described  these  spongioles,  which  may  be 
seen  by  the  aid  of  a  microscope,  attached  as  little 
bags  or  knobs,  to  the  minule  fibres  of  the  roots^ 
as  seen  at  a  a  in  the  wood  cut. 
With  a  high  magnifying  power, 
hexagonal  cells  are  visible,  covered 
by  a  porous  cuticle.    The  small 
bulb  at   the  extremity  of  the 
root  of  the  common  duck  weed, 
affords  a  good  example  of  these 
spongioles.     Whatever  be  their 
structure,  Dutrochet  thinks,  ab- 
sorption is  performed  by  those 
extremities  alone;  and  the  truth  of  this  may 
be  established  by  a  simple  experiment.      If 
we  take  a  radish  or  turnip,  and  immerse  in  water 
the  small  root  by  which  the  bulb  is  terminated, 
it  will  vegetate  and  shoot  forth  leaves.     On  the 
contrary,  if  it  be  so  placed  in  the  water  that  its 
lower  extremity  is  not  immersed,  it  gives  no 
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sign  of  growth.  The  roots  of  certain  plants  ap- 
pear to  excrete  a  peculiar  matter,  which  varies 
hi  the  difierent  species.  Dn  Hamel  mentions, 
that  having  cansed  some  old  ehns  to  be  rooted 
up,  he  found  the  earth  about  their  roots  of  a 
darker  and .  more  nnctuons  colour  than  that 
around.  This  unctuous  fiitty  matter  was  pro- 
duced by  excretion  from  the  roots.  To  this 
matter,  which  varies,  as  we  have  said,  in  dif- 
ferent species  of  plants,  the  sympathies  and 
antipathies  which  certain  vegetables  have  for 
each  other  b  no  doubt  to  be  attributed.  For  it 
is  well  known,  that  certain  plants  in  a  manner 
seek  one  another,  and  live  constantly  near  each 
other.  Such  are  called  social  plants;  whOe,  on 
the  contrary,  others  seem  hurt  by  these  peculiar 
matters,  and  wOl  not  grow  near.  Hence,  too,  the 
well  known  feet,  that  certain  vegetables  will 
not  thrive  if  successively  planted  in  the  same 
soil.  It  has  been  remarked,  that  roots  have  a 
marked  tendency  to  grow  in  the  direction  of 
veins  of  good  soil;  and  that  they  are  often  ex- 
tended considerably,  in  order  to  reach  the  places 
where  the  soil  is  ridier,  and  more  friable.  They 
then  grow  with  more  vigour  and  rapidity.  Du 
Hamel  states,  that  wishing  to  protect  a  field  of 
excellent  soil  from  the  roots  of  a  row  of  elms 
which  were  extending  in  that  direction,  and 
wasting  a  part  of  it^  he  caused  a  deep  trench  to 
be  sunk  along  the  row  of  trees^  which  cut  across 
ail  the  roots  that  stretdied  into  the  field.  But 
soon  after,  the  new  roots,  on  arriving  at  one  of 
the  sides  of  the  ditch,  curved  downwards,  follow- 
ing the  slope  until  they  arrived  at  its  lower  part, 
when  they,  proceeding  horizontally  tmder  the 
ditch,  rose  again  on  the  other  side,  following  the 
opposite  slope,  and  extended  anew  into  the  field. 
The  roots  6f  trees  have  not  all  the  same  fecility 
of  penetrating  the  hard  subsoil.  Du  Hamel  ob- 
served that  a  vine  root  had  penetrated  a  very 
hard  subsoil  to  a  great  depth,  whUe  an  elm-root 
had .  been  stopped  by  it,  and  had  in  a  manner 
retraced  its  steps.  We  have  already  remarked 
that  the  root  has  a  natural  and  invincible  ten- 
dency to  direct  itself  towards  the  centre  of  the 
earth.  This  tendency  is  especially  observed  in 
this  part  at  the  moment  it  bqg^ns  to  be  developed 
from  the  seed.  It  is  afterwards  less  apparent, 
although  it  always  exbts,  especially  in  those 
roots  which  are  simple,  as  in  the  top  root  of 
those  which  are  branched,  for  it  frequently  does 
not  exist  in  the  lateral  ramifications- of  the  root. 
Whatever  obstacles  may  be  opposed  to  this  na- 
tural tendency  of  the  radicle,  it  possesses  the 
power  of  surmounting  them.  Thus,  if  a  ger- 
minating bean  or  pea  be  placed  in  such  a  manner 
that  the  seed  lobes  are  situated  in  the  earth,  and' 
the  radicle  in  the  air,  the  radicle  is  soon  seen-  to 
bend  towards  the  earth,  and  immerse  itself  in  it. 
This  phenomenon  has  given  rise  to  much  specula- 
tion, and  has   received  various   explanations. 


Some  suppose  that  the  root  has  a  tendency  to 
descend,  because  the  fluids  which  it  contains  are 
less  elaborated,  and  consequentiy  heavier  than 
those  of  the  stem.  But  this  explanation  is  con- 
tradicted by  ftuds*  In  certain  exotic  vegetables, 
such  as  cluHaraeay  we  see  roots  forming  upon 
the  stem  at  a  great  height,  and  descending  per- 
pendiculariy  to  penetrate  into  the  ground.  Now, 
in  this  case,  the  fluids  contained  in  these  aerial 
roots  are  of  the  same  nature  as  those  which  cir- 
culate in  the  stem,  and  yet  these  roots,  in  place 
of  rising  like  it,  descend  towards  the  earth.  It 
is  not,  therefore,  the  difierence  of  the  weight  of 
the  fluids  that  gives  them  this  tendency  towards 
the  centre  of  the  earth.  Others  have  imagined 
that  they  discovered  the  cause  in  the  avidity  of 
roots  for  moisture,  which  is  more  abundant  in 
the  earth  than  in  the  atmosphere.  Du  Hamel, 
with  the  view  of  ascertaining  the  truth  of  this 
explanation,  made  seeds  germinate  between  two 
moist  sponges,  suspended  in  the  air.  The  roots, 
in  place  of  directing  themselves  towards  either 
of  tiie  two  sponges,  which  were  well  soaked  with 
water,  crept  between  them,  and  hung  out  be- 
low; thus  tending  towards  the  earth.  It  is  not 
moisture,  then,  that  attracts  roots  towards  the 
earth's  centre,  as  is  partly  ffiustrated  by  another 
experiment.  Dutrochet  filled  a  box  with  earth, 
in  the  bottom  of  which  several  holes  were  bored. 
In  these  holes  he  placed  French  beans  in  a  state 
of  germfiiation,  and  suspended  the  box  in  the 
open  air,  at  a  height  of  about  twenty  feet.  In 
this  manner,  the  seeds,  being  placed  in  the  holes 
formed  at  the  lower  surfeoe  of  the  box,  received 
from  beneath  the  influence  of  the  atmosphere 
and  light,  and  the  moist  earth  was  placed  above 
them.  If  the  humid  earth  be  the  cause  which 
determines  the  direction  of  the  ladide  in  this 
case,  it  ought  to  be  seen  ascending'  into  the  earth 
which  lies  above  it;  and  the  stem,  on  the  contrary, 
ought  to  descend  into  the  atmosphere  placed 
below  it.  This,  however,  did  not  happen;  the 
radicles  of  the  seeds  descended  into  the  atmos- 
phere, where  they  soon  perished,  while  the 
plumules  mounted  upwards  into  the  earth. 

Mr  Knight,  the  celebrated  botanist,  wished 
further  to  ascertain,  by  experiment,  whether  this 
downward  tendency  could  be  destroyed  by  a 
rapid  circular  motion  communicated  to  germin- 
athig  seeds.  He  accordingly  fixed  some  seeds  of 
French  beans  in  the  nave  of  a  wheel,  kept  con- 
tinually moving  in  a  vertical  plane  by  a  stream 
of  water,  the  wheel  performing  one  hundred 
and  fifty  revolutions  in  a  minute.  The  seeds, 
which  were  placed  in  some  moss,  kept  constantly 
moistened,  soon  began  to  germinate.  All  the 
mdides  were  directed  towards  the  circumference 
of  the  wheel,  and  all  the  gemmules  towards  its 
centre.  By  each  of  these  directions,  the  gem- 
mules  and  radicles  obeyed  their  natural  and 
oppodte  tendencies.    The  same  gentleman  made 
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a  fdmilar  experiment  with  a  wheel,  moving 
horizontally,  at  the  rate  of  one  hundred  and  fifty 
reyolutionB  in  the  minute.    The  results  were 
similar,  that  is  to  say,  all  the  radicles  were 
directed  towards  the  circumfe^nca>  and  the  gem- 
mules  towards  the  centre;  but  with  an  indinii- 
tion  of  ten  degrees  of  the  former  towards  the 
earth,  and  of  the  latter  towards  the  atmosphere. 
These  experiments  were  repeated  J)y  Dutrochet, 
and  with  the  same  results^  except  that  in  the 
second  the  inclination  was  not  so  oonsidexable, 
and  that  the  radicles  and  gemmules  were  nearly 
horizontal.      From  these  experiments,  many 
have  concluded  that  the  roots,  In  their  descent, 
merely  obey  the  common  laws  of  gravity.    Bo- 
fore  this  conclusion  could  be  made,  however,  the 
phenomena  of  the  gemmules  ascending  into  the 
air,  eontraiy  to  the  laws  of  gravity,  ought  to  be 
also  explained.      ^^But,"  says,  Mr  Keith,  ^if 
gravitation  acts  so  very  powerfully  upon  the 
radicle,  why  will  it  not  condescend  to  exert 
its  influence  upon  the  gemmules  also,  which, 
if  not  so  heavy  as  the  radicle,  are  at  least 
spedflcally  heavier  than  atmospheric  air;  and 
why  does  it  make  an  exception  in  &vour  of 
some  radicles."    He  then  instances  the  case  of 
the  misletoe.      This  singular  plant  shoots  out 
its  radicle  in  whatever  situation  chance  may 
place  it.    Thufl^  when  the  seed,  which  is  envel- 
oped in  a  thick  and  viscid  glue,  adheres  to  the 
upper  part  of  a  branch,  its  radicle,  which  is  a 
kind  of  hollow  tubercle  in  the  shape  of  a  horn, 
is  then  perpendicular  to  the  horizon.   If,  on  the 
contrary,  the  seed  be  applied  to  the  under  sur- 
feces  of  the  branch,  the  radicle  will  be-  directed 
towards  the  heavens;  or  if  situated  on  the  lateral 
surfaces,  the  radicle  will  be  directed  laterally. 
In  ahori,  in  whatever  situation  the  seed  may  be 
placed  upon  the  branch,  the  radicle  will  always 
assume  a  direction  perpendicular  to  its  axis. 
Dutrochet  tried  numerous  experiments  on  the 
germination  of  this  seed,  in  order  to  ascertain 
the  laws  of  determination  of  its  radicle.    This 
seed,  which  finds  in  the  viscid  substance  that 
surrounds  it,  the  first  materials  of  its  growth, 
germinates^  and  is  developed,  not  only  on  wood, 
either  living  or  dead,  but  also  on  stone,  glass,  or 
iron.    Dutrochet  caused  it  to  germinate  on  a 
cannon  ball.    In  all  these  cases,  the  radicle  was 
invariably  directed  towards  the  centre  of  those 
bodies.    The  same  experimenter  fastened  a  ger- 
minating seed  of  misletoe  to  one  end  of  a  copper 
needle,  moving  on  a  pivot  like  that  of  a  marin- 
er's compass,  a  small  bit  of  wax  being  placed  at 
the  opposite  end,  to  serve  as  a  counterpoise  to 
the    sc^.    Matters    being    thus  arranged,  he 
placed,  in  a  lateral  direction  tp  the  radicle,  a  pin 
of  wood,  so  as  to  be  at  the  distance  of  nearly  half 
a  line.    The  whole  was  covered  with  a  glass 
receiver,  so  as  to  guard  against  disturbance  from 
external  causes.    After  the  lapse  of  five  days, 


the  stem  of  the  embryo  was  bent,  and  its  radicle 
directed  towards  the  small  plate  that  was  near 
it,  without  any  change  being  produced  in  the 
position  of  the  needle,  notwithstanding  its  ex-' 
treme  mobility  on  the  pivot.  Two  days  after, 
the  radide  was  directed  perpendicularly  towards 
the  plate  with  which  it  cama  in  contact  without 
producing  the  slightest  derangement  of  the  needle 
that  bore  the  seed.  The  radicle  of  this  seed 
exhibits  another  constant  tendency,  which  is  that 
of  avoiding  light.  If  the  seeds  are  made  to  ger- 
minate in  the  inner  side  of  the  glass  of  a  window, 
the  radicles  are  all  directed  to  the  interior  of  the 
apartment  in  search  of  darkness.  If  a  seed  be 
stuck  on  the  outside  of  the  glass,  the  radicles 
dosely  adhere  to  it,  impelled  by  its  tendencies 
inwards  to  shun  the  light.  These,  and  other 
£GMsts,  then,  present  unsurmountable  objections  to 
the  theory  of  mere  mechanical  attraction.  '^  I^" 
says  Mr  Keith,  ^I  were  to  ofier  a  conjecture  in 
addition  to  the  many  that  have  been  already 
formed,  I  should  say  that  the  invindble  tendency 
of  the  radicle  to  fix  itself  in  the  earth,  or  other 
proper  soil,  and  of  the  gemmule  to  ascend  into 
the  air,  arises  from  a  power  inherent  in  the 
vegetable  subject,  analogous  to  what  we  call  in- 
stinct (or,  perhaps,  he  should  have  said  the  vital 
impulse)  in  the  animal,  in&llibly  directing  it 
to  the  situation  best  suited  to  the  acquisition  of 
nutriment,  and  consequent  devdopement  of  its 
parts.  And  upon  this  hypothesis,  we  indude 
all  varieties  of  plants  whatever,  parasiticd  as 
well  OS  others.  For  let  them  attach  themsdves 
to  whatevtf  substance  they  wiU,  to  them  it  still 
afibrds  a  fit  and  proper  soiL"  Somethii^  more 
than  mechanical  attraction  is  evident  also  in  the 
tendrils  of  dimbing  plants ;  one  species  uniformly 
twisting  to  the  right,  while  another  as  constantly 
twists  to  the  left.  The  explanation  of  Dutrochet's 
theory  of  the  ascent  of  sap,  to  be  given  after- 
wards, will  perhaps  tend  to  throw  some  light  on 
this  curious  subject. 

Economical  tues  of  roots.  Many  roots  are  use- 
fully employed  in  domestic  economy,  as  artides 
of  food.  Such  are  the  well  known  roots  of 
carrots,  turnips,  parsnips.  These  have  been 
greatly  increased  in  size  by  cultivation,  so  much 
so  as  scarcdy  to  be  known  to  be  the  same  as  the 
original  species  growing  wild.  From  the  tuber- 
cles of  the  orohis  tribe,  salop  is  manufisictured ; 
sugar  is  got  fix>m  beet  root,  of  a  quality  little 
inferior  to  that  obtained  from  the  cane.  Boots 
aro  more  generally  odorous  than  the  stems  of 
plants,  which  is  owing  to  an  essential  oil.  Thus^ 
ginger,  horse  radish,  valerian,  spignel,  and  sweet 
cicdy,  are  pungent  and  aromatic ;  the  root  of 
white  hellebore  ia  bitter  and  nauseous.  Other 
roots  again  are  sweety  bland,  and  mucilaginoua^ 
as  liquorice  root,  beet,  carrot,  &c.  Some  roots 
are  used  for  dyeing,  as  madder,  dkanet,  turmeric ; 
other  roots  are  medicinal,  as  rhubarb,  ipece- 
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duiiy  jahp*    The  peculiar  propertia  of  rootB, 

however,  shall  be  more  folly  deaerihed  under 

the  heads  of  the  particular   planta  used  for 

domeetic  and  economical   purpoaea.      Ceartain 

piants  which  have  the  power  of  ahooting  oat 

loots  that  nmify  and  extend  to  great  dirtancea, 

are  used  for  the  purpoae  of  conaolidating  aandy 

and  movable  aoiia.      Thus,  in  Holland,  and 

around  Bonrdeanx,  the  earex  armaria  is  planted 

ODtfae  downs^and  on  the  banks  of  canalsi  for  the 

pviposa  of  fixing  and  oonaolidaiing  the  soil;  and 

the  sallow  thorn,  and  ^paniah  hrooniy  are  need 

10  TUDj  other  oountiieB  fbr  similar  puiposea. 
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As  the  root  tends  towards  the  earth,  so  the 
Btern  is  that  part  of  the  plant  which  mounts  into 
the  atmo^heire,  and  beaidea  giving  support, 
and  the  meana  id  attachment,  to  leaves^  bloasoma 
and  fruit,  it  eontaina  also  the  veasda  which 
convey  the  Bup  from  the  root  upwards.  Some  of 
the  simpler  ^tots  have  ^ 

no  stem,  as  the  lichens; 
othen  have  a  soft  herba- 
eeous  masB^  in  which  are 
combined  steniylnanches, 
and  leaves,  as  the  dnck 
weed  or  fawwo,  already 
alluded  to^  the  tattua^  &c. 
In  tbsfiUDgi,  the  nature 
of  the  stem  a  6,  is  simple, 
and  composed  of  the  aame 
ceUolar  membnne  as  the  other  parts  of  the  plant. 
All  the  phanerogamoua,  or  flowering  vege- 
tables, have  a  proper  atem,  bnt  this  stem,  in  many 
ipedes,  is  ao  small  as  to  be  occasionally  over- 
looked ;  of  this  kind  are  the  primroee  and  hya- 
cinth, the  leaves  of  these  planta  appearing  as  if 
they  sprung  directly  from  the  summit  of  the 
root.   In  these  last  mentioned  plants,  and  many 
ethen^  there  is  a  stem  which  shoots  up,  ssri 
bears  the  flowers  and  seed;  this  is  called  the 
fcapey  and  is  not  to  be  confounded  with  the 
true  atem.    Sometimes  this  flower  stalk  springs 
from  a  port  of  the  leaf  of  the  plant,  when  it  is 
called  the  radide  padtmele^  aa  in  the  plantain. 
There  are  several  kinds  of  stems,  which  we  shall 
piooeed  to  notice. 

ne  truak  is  the  central  and  supporting  part 
oftreea,aatheoak,aBh,fir.  Its  largest  diameter 
is  aft  the  root,  and  it  tapers  gradually  9B  it 
ascends^  assuming  somewhat  of  a  conical  form. 
For  a  apace  below,  it  is  single  and  naked,  but  as 
it  appiKNicheB  the  top  it  dividea  and  subdivides 
into  nun«roua  ramifications;  on  these  branches 
tw]gl^  and  ramuli,  are  sitoated  the  leaves,  bloa^ 


soma,  fruits,  seeds.  The  trunk  is  peculiar  to 
dicotyledonous  trees;  internally,  it  is  made  up 
of  successive  circles  of  woody  matter,  disposed 
one  inside  the  other  in  concentric  layers^  and 
increaeea  in  height  and  breadth  by  the  addition 
of  new  layers,  formed  one  outside  the  other  like 
a  8uooeBBk>n  of  oones. 

The  siip$  ia  the  stem  of  the  monocotyledonous 
class  of  trees,  such  as  the  palms  and  yucce,  and  a 
few  of  the  dicotyledonous,  aa  the  cycaa  and  jsamia. 
It  is  a  cylinder  of  equal  thickneas  fivm  top  to 
bottom,  sometimes  even  swelling  out  in  the 
middle  or  the  top,  with  no  branches,  but  crowned 
at  the  summit  by  a  tuft  of  leaves  and  flowers. 
Ita  baik  difiers  littie  in  structure  from  the  stem. 
It  increases  in  height  by  the  successive  growths 
of  the  bud  at  the  top,  and  in  breadth  by  the 
multiplication  of  ita  filaments.  Internally,  its 
struotare  also  difiers  from  that  of  the  dicotyle- 
donous trunks. 

2%s  eulm^  or  straw,  is  the  supporting  stem  of 
the  grains,  giaases,  reeds,  and  canea.  It  is  a 
simple  or  single  stem,  rarely  branched,  most 
commonly  hollow  within;  and  having  at  inter- 
vals knots  or  compressed  parts,  which  give  it 
strength  and  solidity,  and  from  which  proceed 
alternate  leavea. 

7%e  stock  or  rhizomay  or  stem  root,  as  it  has 
been  called,  is  found  in  a  oonaderable  number 
of  plants.  It  is  partly  or  entirely  concealed 
under  ground,  is  irregularly  knotted,  and  sends 
off  new  stems  from  its  anterior  part,  as  the  othen 
decay.  Of  this  kind,  are  the  stems  of  the  iiia, 
scabiosa,  anemone,  and  Solomon's  seal.  See  wood 
Cut.  Besides^  its  nearly  horixontal  direction 
under  ground,  one  of  the  principal  characten  of 
the  stock,  and  by  which  it  is  distinguished  fit>m 
the  root,  is  that  it  always,  in  some  part  of  ita 
extent,  presents  traces  of  the  leaves  of  preced- 
ing years,  or  scales  which  take  place  of  them, 
and  that  it  increases  by  its  base,  or  the  part 
nearest  the  leavea  which  is  the  reverse  of  what 
takea  placea  in  the  true  root. 

The  general  name  of  jfem  is  given  to  all  those 
varietiea  which  do  not  strictiy  come  under  any 
of  the  above  deacriptions;  and  it  may  be  re- 
marked, that  the  number  of  vegetables  that  have 
a  proper  stem,  b  much  greater  than  that  of  those 
with  a  stipe,  or  culm,  or  trunk.  The  practical 
Botanist  distinguiahes  the  varietiea  of  the  stem 
thus: — 

HerbaceouSy  green,  tender,  and  lasting  for  a 
single  year;  as  borage,  chickweed,  camfrey,  &c. 
All  these  rank  under  the  name  of  hmhB, 

SemiUgnwuSy  half  woody,  hard,  and  continues 
above  ground  for  several  years,  while  the  slender 
twigs  and  branches  are  removed  annually;  as 
common  rue,  garden  thyme,  sage. 

Woody  (ligneous)  stem,  hard,  solid,  enduring 
for  years  ;r  divided  into  two  classes.  ShnAsy 
whidi  send  out  branches  from  the  base  or  rooti 
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and  are  deitltnte  of  buds;  as  the  heaths.  Trati, 
having  trank  btanchea,  bnds. 

SoUd,  when  the  atem  haa  no  mtonuJ  cavity;  aa 
moat  tnea,  the  aagar  cane. 

Fitluloiu,  OF  hollow,  with  an  Intanul  csail, 
either  bontinnons  or  dirided  by  parUtjou,  at 
interrala;aa  in  gruiu,  gtateea,  bamboo  cane,  &c 

Pit^,  or  medullary,  fitted  with  a  Iwge  pith; 
aa  in  the  elder. 

Sofi,  when  it  is  nn^tle  to  snpport  the  erect 
poaition,  and  &lla  to  the  gniimd,  J¥rii,  fitx&ie, 
brittle,  tueeultmt,  are  other  terms  which  niffi- 
dently  explun  themaelTes. 

In  shape,  the  item  may  be  cylindrical,  com- 
pressed, angled,  knotty,  jointed,  geniculated,  or 
bent  at  the  joints  in  the  form  of  the  kne^ 
climbing,  wh^  it  coila  round  other  stems. 

SarmeataMom,  when  it  asoends  ti«e^  or  other 
bodies,  by  means  of  tendrils  or  oth^  pecnliar 
appendages. 

Simple,  without  ramificatioiui>  aa  in  QtA  fax- 
gloTe,  whita  mullein. 

Branehad,  divided  into  branehea  and  twigs. 

Didctomoia,  dividing  into  two  forked  braaokea 
on  bifurcations.     TrieAolotKHU,  Into  thne. 

VtrHeal,  stem  growing  eract. 

ProitraU,  or  procumbent,  when  H  ties  oh  Iha 
ground, 

Crmping,  when  it  trails  on  the  gnrand,  taking 
root  at  certain  Joints. 

Tortuoui,  fbrmingcmres  in  diKrent  directions. 

Spiral,  enrving  in  a  regular  screw  form. 

Ltaf-btariag,  having  leaves ;  lat^eu,  the  re- 

iSrofy,  having  learea  placed  in  the  form  of  scales. 

The  stem  may  be  either  smooth  or  dotted, 
haiiy,  glaucous  or  powdery,  qiinons  or  thorny, 
prickly. 

Iiit»mal/omofit»au.  The  stnietnre  of  stams 
proceeding  from  a  two  lobed  (ordieotyledonona) 
seed,  di£E^  conaiderBbly  from  those  growing 
&om  a  one  lobed  or  monocotyledonous  seed; 
hence,  the  two  first  great  divisions  of  the  vege- 
table kingdom  alrsstdy  alluded  to.  We  shall 
proceed  fint  to  describe  the  diootyledonons  stems. 

When  we  examine  a  piece  of  the  txtmk  of  a 
tree,  such  as  the  oak  or  elm,  we  find  it  com- 
posed of  the  following  parts. 

In  the  centre  is  the  pith  or  medulla,  a;  then 
the  solid  woody  mass  of  ^ 

the  trunk,  in  sncccadve 
circles,  from  the  ceatral 
pith  outwards.  The  ' 
outer  woody  inrcla  of 
newest  formed  wood  or 
aBmmttm,  h.  Immedi- 
ately investing  this,  the 
liber  or  inner  bark,  c,- 
between  the  inner  bark, 
c,  and  the  epidermis  or 
outer  akin,  ^  is  a  soft 


green  juicy  matter,  called  the  A«rAa(«0N«  «i- 
velope  and  oortical  layers,  «. 

The  epiiltmtit,  etUicU,  or  outer  skin,  is  a  part 
oommon  to  all  orgsniied  beings  both  of  tlie 
vegetahle  and  animal  kingdom.  In  v^jetablca 
it  is  a  thin,  neaily  transpaient  layer,  formed  of 
a  uniform  tissue,  which  appeais  composed  of 
cellules  varying  extnmely  in  form,  and  present- 
ing aumerons  small  openings  or  pores,  wfalcit 
some  authors  oonaidar  aa  a  kind  of  inhaling 
mouths.  The  epidermis  envelopes  all  porta  of  I 
the  vigetable ;  but  it  b  mtna  eepeciallyiqipaimt  | 
on  young  stems,  from  which  it  may  eadly  be 
separated  with  a  little  caution.  It  poaenes  1 
only  a  oertaia  d^ree  of  extene&bility,  and  when 
stretched  beyond  this  point,  by  the  enlaigement 
of  the  trnnk,it  teanond  splits,  as  is  observed  in 
the  oak  and  elm,  or  it  is  detached  in  flakes  or 
plates,  as  in  the  birch  and  plane.  When  re- 
moved from  a  yoong  stem,  it  is  reproduced  with- 
out difficulty.  It  is  the  part  of  the  vegetable 
that  resists  deoompomtion  longest,  and  putta&c- 
tion  has  no  perceptible  action  upon  it.  The 
colour  which  it  prestots  is  not  inhenmt  in 
its  aature,  but  Is  dwived  from  the  peculiar 
aolonring  of  the  tissue  on  wUch  it  is  applied. 
Henoa  the  green  colour  so  prevalent  in  the 
leaf  and  tender  shoot,  which  the  traospeient 
epidermis  merely  transmits,  and  the  beaatafnl 
variety  of  lines  displayed  in  flowers  and  fruits. 
And  yet  the  colour  is  sometimes  inherent,  even 
in  the  epidermis  itself  as  may  be  seen  by  inspect- 
ing that  of  the  lower  part  of  the  petals  of  the 
crocus.  Inlhepermanentpartaofwoodyandper- 
ennial  plants,  the  old  epidermis  often  diseng^es 
itself  spontaneously,  aa  in  the  currant,  birch,  and 
plane  tree ;  in  which  it  seems  to  be  nndergoing 
a  con^nned  waste  and  repur,  and  in  such  parts 
it  is  ogun  regenerated,  even  though  destniyed 
by  aoddent.  But  in  herboosous  plants,  and  in 
the  leaf,  flower,  and  fruit  of  other  plants,  it  never 
disengages  itself  spontaneously,  and  is  never 
Bgun  r^enerated,  if  once  destroyed. 

The  nature  and  origin  of  the  epidennis  form 
two  nthw  obscnre  subjects  in  vegetable  anatomy. 
Some  authon  say,  with  Uslpighi,  that  the  epi- 
dermis is  not  a  membrane  distinct  from  the  rest 
of  the  vegetable  tissue.  They  conddtar  it  as 
formed  by  the  outer  wall  of  the  subjaoeot 
cellules,  tfelonging  to  the  herhaoeons  tissue, 
hardened  by  the  continued  action  of  the  tdr  and 
light.  Othen^  %ain,  concur  with  Crew  in  con- 
sidering it  M  a  perfectly  distinct  m«m1wane, 
simply  applied  upon  the  subjacent  cellular 
tissue.  The  microacopic  observations  of  Fto- 
fesaor  Amid  throw  much  light  on  this  question, 
and  seem  to  confirm  the  seoond  of  these  opiuioos 
According  to  that  naturalist,  the  epideiials  is  a 
membrane  entirely  distinct  from  the  cdlular 
tissue  upon  which  It  is  applied.  And  in  this 
rei^ect,  it  closely  reacnibles  the  ontar  ddn  of 


mhnwl*.  When  examined  with  the  microacope, 
it  is  Men  to  he  composed  of  a  dogle  lajer  of 
eellnles,  whoae  form  nuies  exceedingly  in  difler- 
eot  plaota.  It  is  UiiB  cellular  struetan  that  hu 
led  into  error  the  anthoiB  who  have  thooght  the 
ej^dermlB  to  be  formed  of  the  outer  wall  of  the 
TCllnlar  tintie.  Bat,  were  this  the  com, 
G^nlea  which  constitute  the  epidomis  would 
always  have  the  nme  &rm  as  the  sabjaeent 
tbnte,  whSoh,  howerer,  thejr  am  finmd  not  to 
hare.  Hwb,  in  the  pink,  the  eeQales  of  the 
^lidermEB  hare  a  fonr-rided  form,  while  the  im- 
mediately mbJBoent  layer  conmsta  of  a  multitade 
of  tnbea  perpendicnlar  to  the  epidermis.  The 
Mone  ocean  !n  many  otlier  regetables;  from 
which  it  may  I>e  conclnded  tliat  the  epidenni 
it  a  celliilaT  membrane,  entirely  distinct  from 
the  sabjocent  ti»ae,  npon  which  it  is  merely 
applied. 

The  epidermis  prteente  numennu  small  open- 
ii^s,  named  eortieal  poret,  eortieal  giimdt,  epi- 
itrmie  f/laitdt,  and  lastly,  ttonata.  Serml 
anthors  bare  denied  their  existence;  bot  Amici, 
1^  the  aid  of  the  microscope,  has  seen  them  in  a 
giMt  nninber  of  TegetaUes,  and  has  described 
and  flgorcd  them  with  the  greatest  accuracy. 
They  are  a  kdnd  of  small  bags,  dtnated  in  the 
sabetanee  of  the  epidermis,  and  opening  exter- 
nally by  a  slit  or  elongated  oval  ^lerture,  bor- 
deted  with  a  kind  of  rim  finrned  by  particular 
ovules  of  the  epidermis.  This  rim,  or  thick- 
ened margin,  which  is  very  seldom  wanting, 
poMesees  the  power  of  <¥>ntracting  or  dilating 
the  aperture  according  to  drcnmstances.  They 
are  here  repneented  as  seen  in  the  leaves,  a  b. 
Thus,    humidity    or    water  14 

cloMS     the     pores,     while  ^ 

dnmg^t,  and  the  action  of 
the   solar  ray^  keep  them 
open,  and  sc^Miate  their  mar- 
gins.   The  motions  of  dila- 
tation   and    oontrsiction    are 
not  confined    to  the  living 
plant  alone,  but  also    take 
plaee  in  detached  fragments 
of  the    epidermis.       These 
porta  or  little  b^;8  always  correepond  by  their 
hose  to  places  filled  with  air  only,  and  reeulting 
from  the  arrangement  of  the  cellnlee  or  tubes 
with  respect  to  each  other.    These  intercellular 
qiBces  almost  always  commnnicate  with  each 
other,  and  thus  aSbrd  a  means  of  communica- 
tion to  the  aSriform  fluids  which  exist  in  the 
interior  of  v^etables.     Some  parte,  however,  as 
the  root^  the  petioles  which  are  not  leoff,  the 
petals  in  general,  the  epidermis  of  old  stems,  and 
that  of  fleshy  fruits  and  seeds,  appear  to  Iwdestl- 
tnte  of  stomata.    Certain  leavea  have  them  only 
on  one  of  their  sui&oes,  while  others  have  them 
on  both. 

Varions  coiyectnrei  have  been  formed  r^ard- 
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ing  the  use  of  these  curious  pores.  They  can- 
not be  destined  for  tlie  absorption  of  moisture, 
Ibr  we  have  already  seen  that  they  correepond 
to  internal  spaces  which  are  destitute  of  juices, 
that  they  are  dosed  by  vrater,  and  that  light 
and  drought  cause  them  to  open.  Moreover, 
they  are  wanting  in  aU  roots,  as  wall  as  in  plants 
that  live  constantly  nnder  water.  They  do  not 
therefore  serve  for  the  atxorption  of  water.  Nor 
are  they  intended  for  evaporation;  for  if  we 
allow  a  plant  which  has  been  detached  from  its 
roots  to  die,  allliongh  the  pores  dose  after  some 
time,  evaporation  still  continnes,  so  long  as  any 
fluid  remans  in  its  interior.  It  has  lieen  ob- 
served, moreover,  that  the  corollas  and  frwts, 
which  are  destitute  of  cortical  pores,  yet  prodnce 
an  abundant  evqioration.  H.  Link  suppoaed 
them  to  be  excretory  organs,  hut  this  cannot  be 
the  case,  as  they  always  correspond  to  empty 
spaces.  The  real  office  of  the  cortical  pores 
seems  to  be  to  givepasaage  to  air,  Qnt  It  is  not 
easy  to  determine  with  cert^nty  whether  they 
serve  for  inspiration  mon  than  expiration,  or 
for  both  these  functions  alike.  If  we  conmder 
that  at  night,  when  the  large  pores  of  the  epi- 
dermis are  dosed,  leaves  absorb  cartranio  acid 
gas  dissolved  in  the  dew,  which  undoubtedly 
penetatea  into  the  cellules  by  pasdng  through 
their  membrane;  and  if  we  reflect,  moreover, 
that  these  leaves  decompose  carbonic  acid  gas, 
when  the  pores  are  open,  that  is,  during  the  day, 
we  may  suppose  them  to  be  solely  destined  for 
the  exhalaUtMi  of  oxygen.  This  use  becomes 
still  more  probable,  when  we  add  that  the 
corollas  which,  according  to  DecsndoUe's  obser- 
vations, are  destitute  of  pores,  are  equally  desti- 
tute of  the  faculty  of  disengaging  oxygen. 

The  sur&ce  of  the  epidermis  sometimes  pre- 
sents certain  organs  named  Imiiadar  glands,  or 
ImUietikt,  which  appear  under  the  form  of  small 
spots  elongated  in  tiie  longitudinal  direction  in 
young  branches,  and  in  the  transverse  direction 
in  older  branches.  No  traces  of  them  have  yet 
discovered  in  the  monocotyledonons  or 
aootyledonons  plants.  They  are  also  wanting 
in  the  herbaceous  plants  of  the  dicotyledonous 
class.  They  ore  very  distinct  on  the  epidermis 
of  the  birch,  and  eepedally  on  that  of  euot^ftttu 
jeofW,  where  they  are  very  prominent  and 
dose.  From  these  lenticelles  spring  the  roots 
which  oertdn  trees  develope  upon  their  stem,  or 
those  which  form  when  a  branch  is  immersed  in 
the  ground,  as  in  the  operation  of  propagating 
by  layers.  They  Hiay  therefore,  in  some  measure, 
be  considered  as  root-bnds. 

From  the  sarfsce  of  the  cuticle  also  spring  the 
hairs  of  various  kinds  which  are  observed  on 
many  plants. 

The  herioMoui  meelopt.  Under  the  epider- 
mis is  observed  a  layer  of  ceUnlar  tissue,  con- 
necting the  former  with  the  cortical  layers,  and 
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named  the  Aerbaceous  twodope.  Its  ooloor  is 
generally  green  in  young  stems.  It  covers  the 
trunk,  the  branohes  and  their  diviaioDa,  and  fills 
np  the  spaces  which  exist  between  the  ramifica- 
tions of  the  nerres  of  the  leaves.  To  this,  Du- 
trochet  applies  the  name  of  the  iiuier  medulia, 
in  opposition  to  that  of  inner  msdtUki^  which  he 
gires  to  the  pith.  Its  colour  is  not  derived  from 
the  cellular  tissue  of  which  it  m  composed,  but 
is  owing  to  the  small  grains  of  globuline,  situated 
in  the  walls  of  the  cellules,  and  which  Dutro- 
chet  considers  as  nervous  corpuseules. 

The  herbaceous  envelope,  or  outer  medulla, 
^quently  contains  the  proper  juices  of  yeg^ 
tables,  which  are  enclosed  in  particular  canals  or 
reser\'oirs.  It  is  readily  repaired  on  the  stem 
of  woody  v^tables ;  but  this  phenomenon  does 
not  take  place  in  annual  plants.  It  appears  to 
have  an  organization  and  uses  similar  to  those 
of  the  pith  contained  in  the  medullary  tube. 
When  this  herbaceous  envelope  acquires  great 
thickness,  and  peculiar  physical  qualities,  it 
constitutes  the  part  known  by  the  name  of  cork 
in  the  cork  tree,  {quercus  tuber)  and  some  other 
plants.  The  herbaceous  envelope  is  the  seat  of 
one  of  the  most  remarkable  chemical  phenomena 
which  vegetable  life  presents:  in  its  interior, 
and  that  by  a  cause  which  it  is  difficult  to  un- 
derstand, the  decomposition  of  the  carbonic  add 
absorbed  from  the  air  by  the  plant,  is  efi^ted, 
the  carbon  remaining  in  the  interior  of  the  ra- 
table, while  the  oxygen  that  has  been  disengaged 
is  thrown  out.  It  is  to  be  remarked,  however, 
that  this  decomposition  takes  place  only  when 
the  plant  is  exposed  to  the  rays  of  the  sun, 
whereas  the  carbonic  acid  is  thrown  out  unde- 
composed  when  the  vegetable  is  withdrawn 
from  the  influence  of  that  luminary,  llus  oigan 
is  partly  renewed  each  year.  It  also  performs  a 
very  important  part  in  the  process  of  vegetation. 
At  the  return  of  summer,  it  incites  the  sap  to 
ascend  towards  the  buds,  and  thus  becomes  one 
of  the  most  powerfiil  agents  in  producing  their 
growth  and  development  into  leaves. 

The  herbaceous  envelope  is  very  easily  dis- 
covered on  the  young  branches  of  a  tree,  it  being 
the  part  exposed  when  the  epidermis  is  removed. 

The  cortical  layers,  or  outer  bark,  do  not  al- 
ways exist,  and  are  occasionally  so  slightly  de- 
veloped, and  so  little  distinct  from  the  Hber,  that 
it  becomes  very  difficult  to  recognise  them. 
They  are  placed  beneath  the  herbaceous  envelope, 
and  are  applied  upon  the  outermost  layers  of  tiie 
liber,  from  which  they  can  'hardly  be  distin- 
guished. In  no  vegetable  are  they  more  appar- 
ent, or  more  remarkable  for  the  singular  dispoa- 
tion  of  the  tissue  of  which  they  are  composed, 
than  in  the  lace-tree,  in  which  Ihey  form  several 
layers  above  each  other,  which,  on  being  stretched 
out,  bear  a  perfect  resemblance  to  some  kinds  of 
linen,  or  represent  lacework  of  pretty  regular  I 


texture.    In  most  plants,  however,  it  is  diffioalt 
to  distinguish  this  part  from  the  liber. 

The  libeTj  or  inner  barky  or  trae  bark,  ae  it  is 
sometimes  called,  lies  immediately  in  oontaot 
with  the  albuxmun,  or  first  drde  of  woody  fibf«. 
It  is  composed  of  a  vascular  network,  the  elon- 
gated meshes  of  which  are  filled  with  oellidar 
tissue.  It  is  seldom  that  it  can  be  easily  aepsr- 
ated  into  distinct  laminse,  or  plates,  whicli  havie 
been  compared  to  the  leaves  of  a  book,*  but 
efiect  may  almost  always  be  obtained  by 
ration. 

The  different  lamins  of  which  the  liber  is 
composed,  and  which  have  been  auooeasLvely 
fonned,  have  thin  layers  of  cellular  tiasoe  intsr* 
posed  between  them.  When  the  liber  is  maoer- 
ated,  this  cellular  tissue  is  deetreyed,  and  allows 
the  lamine  to  be  teparated. 

Like  all  other  parts  of  the  bark,  the  lU>6r  is 
capable  of  being  replaced  when  it  has  been 
removed.  Before  it  can  be  vepnMlnced,  howoFsr, 
the  part  from  which  it  has  been  detached  mmat 
be  guarded  horn  ^  contact  of  air.  This  im- 
portant fiict  we  owe  to  DuHameL  ThatexoeHeol 
naturalist,  to  whom  vegetable  physiology  is  in- 
debted for  so  many  happy  discoveries^  removed 
a  portion  of  bark  fitmi  a  vigonras  tree  in  foil 
vegetation.  He  secured  the  wound  against  the 
contact  of  air,  and  presently  saw  exuding  frtnn 
the  surflsKse  of  the  woody  body,  and  the  edgea  of 
the  bark,  a  viscid  subrtanoe,  which,  spreading 
over  the  wound,  acquired  consistence,  became 
giieen  and  cellular,  and  reproduced  the  portioo 
of  liber  that  had  been  removed. 

To  this  viscid  substance,  which  exndea  from 
the  denuded  parts  to  reproduce  the  liber,  Gfew, 
and  after  him  Du  Hamel,  gave  the  name  of  oshh 
bium.  Several  authors  are  of  opinion  that  the 
cambium  is  nothing  else  than  the  deaeending 
and  elaborated  sap.  This  opinion  becomee  the 
more  probable,  when  we  reflect  that  this  viaoid 
fluid  performs  exactly  the  same  functions  in  the 
anitnid  economy  as  those  generally  attributed  to 
the  descending  sap,  which  is  conveyed  by  the 
same  parts. 

Whatever  be  the  origin  of  the  cambium,  it 
performs  a  very  important  part  in  the  growth 
of  the  stem.  For,  in  all  the  theories  that  have 
been  advanced  with  the  view  of  explaining 
that  phenomenon,  its  presence  is  indispensable, 
as  we  shall  presently  show,  when  we  come  lo 
treat  of  the  growth  of  dicotyledonous  stems. 

Numerous  experiments  prove  that  the  liber  is 
absolutely  necessary  for  vegetation.  A  gmft 
does  not  succeed  unless  its  liber  be  in  contact 
vrith  that  of  the  tree  on  which  it  ia  inserted; 
and  a  slip,  whose  lower  part  is  destitute  of  liber. 


*  Before  the  manafaotarc  of  paper,  the  hmer  bark  of 
■ome  trees  was  used  aa  a  sabatitnte;  henoe,the  deriT»- 
tion  of  liber,  a  book. 


THE  STEM. 


23 


do6f  not  teke  root.  If  a  circular  band  of  liber 
he  removBd  from  the  trunk  of  a  tree,  in  sueh  a 
mnuMr  as  to  leafe  the  woody  body  expoeed,  not 
only  will  all  the  parte  of  the  tree  abore  this 
bend  eene  to  be  developed  the  following  year, 
but  the  entire  tree  will  ultimately  perish.  This 
prooen,  called  girdling,  the  Amerioana  hare  re- 
eoone  to  in  clearing  their  foreato. 

The  fiber  ie  hardened  each  year,  and  new 
hyen  are  formed  at  ita  umer  aurfiMse,  by  meana 
of  the  cambium. 

AWnntm^  er  /iIm  tfood.  The  outennoat 
woody  layera,  or  thoae  which  are  in  contact 
wHh  the  liber,  conatitute  the  albunmrn.  This 
snbatanoe  ia  not  diadnet  from  the  wood  properly 
10  called,  t]ie  layera  of  which  are  aituated  be- 
neath it.  It  ia  wood,  but  wood  in  a  young 
•tate,  and  not  yet  poaacaocd  of  aU  the  hardneaa 
and  tenacity  which  it  ia  ultimately  to  pieaent. 
Accordingly,  the  alburnum  exhibita  predaely 
the  aame  atmolura  aa  the  wood,  although  ita 
tiaane  ia  formed  of  flbrea  that  are  weakw,  more 
distant  from  each  other,  and  generally  of  a  paler 
tint. 

The  difference  of  colour  between  the  wood 
and  alburnum  ia  Tery  remarkable  in  treea  whoae 
wood  is  Tery  hard  and  compact,  and  eapedaUy 
in  thoae  in  which  it  ia  more  or  leaa  of  a  deep 
colour.  Thus  in  ebony  and  logwood,  the  wood 
properly  ao  called  ia  black  or  deep  red,  while  the 
layeiB  of  alburnum  are  of  rery  light  grayiah 
tint.  But  in  treea  which  have  white  and  coarae- 
grdned  wood,  the  diflarence  between  the  woody 
kyers  and  alburnum  ia  very  alight. 

The  wood  derivea  ita  origin  from  the  inner- 
moat  layera  of  the  alburnum,  which  become 
aoeoeadyely  harder,  and  are  ultimately  converted 
mto  true  wood.  The  latter  ia  therefore  com- 
poeed  of  all  the  circular  layera  aituated  between 
the  alburnum  and  the  medullary  tube.  At  a 
certain  period  in  the  life  of  the  ratable,  there 
are  formed  each  year  a  layer  of  wood  and  a  layer 
of  alburnum;  in  other  worda^  the  innermoat 
hiyer  of  the  alburnum  is  converted  into  wood  in 
proportion  aa  a  new  layer  of  alburnum  is  pro- 
duced at  the  outaide,  ao  that  every  year  a  new 
concentric  hand  la  added  to  thoae  previoualy 
eziating. 

The  wood  ia  generally  the  hardest  JMfft  of  the 
trunk ;  but  ita  hardness  is  not  the  same  in  aB 
the  layera  of  which  it  ia  compoaed.  In  dicotyle- 
donoua  treea,  the  innermoat  layers^  which  are 
also  the  oldest,  are  more  solid  and  more  compact 
than  the  outer,  which  generally  approach  the 
alburnum  in  theae  reapecta.  The  tranrilion  from 
wood  to  alburnum  ia,  in  moat  caaea,  hardly  per- 
ceptible, their  colour  being  commonly  the  aame; 
but  aometimea  the  difference  ia  very  decided,  as 
we  have  already  remarked  with  reference  to 
ebony  and  logwood. 

A  not  leas  remarkable  difference  between  wood 


and  alburnum  exista  in  the  circumatanoe  that 
the  latter  ia  entirely  deatitute  of  veaaels,  while 
they  are  diatinctly  perceived  in  the  wood.  The 
veasela  of  the  wood  are  frlae  traches  and  pwoua 
veaaela^  but  never  true  trachee  or  true  apiial 
veaaela.  By  meana  of  theae  tubea,  which  are 
aometimea  di^Mraed  without  order  in  the  aub* 
atance  of  the  wood,  and  aometimea  collected  into 
bnndlea^  the  aap  ia  conveyed  into  the  aubetanoe 
of  the  trunk.  But  a  period  arrivea  when,  through 
the  progreaa  of  age,  the  walls  of  theae  veaaela  be« 
come  thickened,  their  cavity  diminiahea,  and  at 
length  even  disappears,  and  the  courae  of  the 
flnida  ia  for  ever  arraated  in  the  woody  aub- 
atance. 

Du  Hamel  very  clearly  demonstrated  the  trans* 
formation  of  the  albimmm  into  wood.  He 
paased  a  ailvar  wire  into  the  layera  of  alburnum, 
brought  ita  two  extremitiea  out,  and  tied  them. 
Some  yeara  after,  having  cut  the  branch,  and 
examined  the  wirea  which  he  had  paaaed  into 
the  alburnum,  he  found  tham  embedded  in  the 
wood,  which  proved  that  the  alburnum  had 
been  converted  into  wood. 

The  mochtUary  tube  ocoupiea  the  centre  of  the 
atem,  lining  the  innermoat  layer  of  the  wood, 
and  containing  the  pith.  Ita  walla  are  formed 
of  very  long  parallel  veaaela,  longitudinally  dis- 
poaed.  Umbo  veaaela  are  tiaches,  fiilae  trachea, 
and  poroua  veasels.  The  form  of  this  tubtf  varies 
ooaaiderably  in  different  planta,  being  frequently 
roundiah  in  ita  tranaverae  aection,  aometimea 
oval,  compreased,  or  with  three,  four,  five, 
or  more  anglea.  Ita  form  appeara  to  be  deter^ 
mined  by  Uie  position  of  the  leaves  upon  the 
branches ;  thua,  when  the  leavea  are  opposite, 
the  tranaverse  aection  of  the  medullary  canal  ia 
elliptical,  aa  in  the  ash ;  if  they  are  verticillate 
in  thrsee,  it  is  triangular,  as  in  the  roee-bay,  and 
so  forth.  This  law,  however,  presents  numerous 
exceptions;  as  the  horietma^  which  with  op-^ 
pofilte  leaves,  has  a  regular  hexagonal  medullary 
tube. 

The  medullary  tube,  once  formed,  never 
changea  ita  figure  and  dimenaions,  but  remains 
the  same  during  the  whole  lifo  of  the  vegetable. 
It  is  therefore  erroneous  to  say  that  it  gradually 
contracts  upon  itself,  and  at  length  disappeara, 
as  the  pfant  grows  old. 

The  pUh  or  inner  meduila^  Lb  the  loose,  trans- 
parent, light,  and  spongy  substance,  formed  al- 
moat  entirely  of  cellular  tissue,  in  its  most  simple 
state,  which  fills  the  medullary  tube.  A  few 
veesels  seem  to  run  through  it  in  the  longitudinal 
direction.  Its  cellules  are  generally  very  r^^ular. 
Like  those  of  the  cellular  tissue  in  other  parts, 
they  all  communicate  with  each  other.  Some- 
timei^  and  eapecially  in  young  branches  and 
herbaceous  phmts,  the  ceUular  tissue  of  the  pith 
is  abundantly  supplied  with  fluids,  and  filled 
with  granulationa  of  a  green  colour,  as  may  be 
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0een  on  breaking  a  branch  of  elder,  one  year  old^ 
in  which  the  pith  presents  the  appearance  of  a 
green  and  very  moist  fleshy  body.  But^  in  the 
progress  of  yegetationy  all  these  snbstances,  which 
are  in  a  manner  foreign  to  the  proper  nature  of 
the  pithy  disappear,  and  there  remains  in  the 
medullary  tube  nothing  but  a  transparent  tissue. 

In  some  Tegetables^  as  the  stem  grows,  the 
medullary  canal  becomes  in  part,  and  sometimes 
altogether,  empty,  the  whole  pith  finally  disap- 
pears, and  the  stem  becomes  hollow  or  fistulous. 
This  is  observed  in  many  plants  of  the  fiunily 
of  Umbellifere. 

The  pith  communicates  with  the  cellular  and 
herbaceous  layer  of  the  bark  by  means  of  peculiar 
prolongations,  which  it  sends  through  the  woody 
body.  To  these  prolongations,  which  are  dis- 
posed in  a  tninsyerse  section  of  the  trunk,  like 
rays  diveiging  from  the  centre  to  the  circumfer- 
ence, the  names  of  ifuertioMy  medulkuy  proUm- 
gMonSy  or  meduUa/ry  rt^Sy  haye  been  giyen ;  see 
Plate  I.  ^g.  2.  They  establish  a  direct  com- 
munication between  Uie  pith  and  the  external 
cellular  tissue  of  the  stem. 

The  medullary  rays  are  also  to  be  found,  in  tiie 
greater  part,  of  the  thickness  of  the  bark,  since 
theysenre  to  establish  a  communication  between 
the  internal  medulla  and  the  extemal  medulla ; 
but  those  of  the  bark  have  not  a  direot  oom- 
munidttion  with  those  of  the  woody  layers. 
Professor  A:^^ci  has  found  them  to  be  formed 
of  small  porous  tubes,  tiansyersely  placed,  con- 
taining nothing  but  air,  and  establishing  a  com- 
munication between  the  internal  and  external 
parts  of  the  plant. 

Various  opinions  haye  been  formed  regarding 
the  use  of  the  pith.  According  to  the  celebrated 
Hales,  it  is  the  essential  organ  of  yegetation. 
Being  elastic  and  dilatable,  it  acts  like  a  spring 
upon  the  other  parts,  which  it  thus  urges  on- 
wards in  their  deyelopement.  Others,  again, 
consider  it  as  a  totally  inert  body.  Dutrochet 
reviyed  the  opinion  of  Hales,  and  makes  the 
pith  perform  a  yeiy  important  part  in  the  phe- 
nomena of  the  growth  of  yegetables.  lliese 
opinions  will  be  considered  aft^wards. 

Such  are  the  yarioufr  organs  which  we  find  on 
analyzing  the  stem  of  dicotyledonous  yegetables. 
All  these  parts,  howeyer,  are  £bi  from  being,  in 
eyezy  case,  imited  and  yisible  in  the  same  plant. 
Sometimes  they  are  so  confounded  with  each 
other,  that  it  is  impossible  to  distinguish  and 
separate  them.  But,  when  the  most  complicated 
structure  of  a  part  is  known,  it  becomes  easy 
to  imagine  the  organs  which^  in  certain  cases, 
may  happen  to  be  wanting.  • 

Monoootyledonous  stems.  In  graieral,  tlte  stem 
of  the  monoootyledones  is  more  lengthened  and 
more  simple  than  that  of  the  dicotyledonous 
trees.  It  is  yeiy  seldom  that  it  divides  into 
branches,  like  that  which  we  haye  just  ex- 


amined. The  stipe  of  a  monoootyledonous  tree, 
as  the  palm,  when  cut  across,  does  not,  like  the 
trunk  of  an  oak,  an  elm,  or  any  other  of  our 
forest  trees,  present  a  regular  and  symmetrical 
aspect,  arising  from  circular  cones  of  wood,  al- 
burnum, liber,  and  bark,  always  disposed  in  the 
same  order,  and  a  medullary  canal,  always  occu- 
pying the  central  part  of  the  stem.  Here  all 
these  parts  seem  united,  or  rather  confounded 
together.  The  pith  fills  up  the  whole  diameter 
of  the  stem ;  the  wood,  disposed  in  longitudinal 
fiisciculi,  is  scarcely  distinguishable  in  the  midst 
of  the  medullary  substance.  The  bark  does  not 
always  exist ;  and,  when  present,  it  is  so  little 
distinct  from  the  other  parts  of  the  stem,  that 
its  use  as  an  external  coyering  is  not  apparent. 
In  the  dicotyledonous  trees^  the  hardest  part  is 
that  which  is  nearest  the  centre  of  the  stem, 
beeanse  it  informed  of  the  oldest  woody  layers. 
The  reyerse  is  the  case  in  the  monoootyledonous 
trees^  the  part  nearest  the  circumference  being 
found  in  them  to  possess  the  greatest  solidity. 
In  the  dicotyledonous  trees,  the  oldest  layers 
are  at  the  centre;  while,  in  the  other  daas^ 
they  occupy  the  drcumferenoe.  This  will 
be  easily  understood,  when  we  shall  haye  ex- 
plained the  peculiar  manner  in  which  the  stem 
of  the  monoootyledonous  trees  grows.  The 
fibrous  bundles  of  the  stem,  which  fieqaently 
unite  together  by  their  lateral  parts^  so  as  to 
form  a  more  or  less  regular  network,  are,  as  in 
the  diootyledones,  aoeompanied  by  porous  yessel^ 
trachett,'  and  £ilse  traeheie,  destined  to  oonyey 
the  sap,  and  other  nutritious  fluids,  to  all  parts 
of  the  stem. 

The  monocotykdonouB  trees  are  therefore 
distinguished  from  the  dicotyledonous  not  only 
by  the  structure  of  their  seeds,  but  also 
by '  that  of  their  stem.  The  latter,  which  is 
generally  simple  and  cylindrical,  does  not,  like 
the  trunk  of  the  oak  and  elm,  present  layers  of 
wood  enclosing  each  other,  and  disposed  r^^ulaily 
around  a  central  canal  containing  the  pith ;  but 
the  pith  forma  the  whole  thickness  of  the  trunk; 
and  the  woody  fibres,  instead  of  being  collected 
and  brought  dose  to  each  other,  are  separated, 
and  haye  their  bundles  scattered  in  the  midst  of 
the  spongy  substance  of  the  pith. 

In  Plate  I.  are  represented  magnified  yiewa 
of  sections  of  diflerent  kinds  of  wood.  Fig.  1, 
represents  a  portion  of  a  thin,  transyerse  slice, 
taken  from  a  monocotyledoneus  plant  ;  the 
svpar  cane.  Here  there  is  no  appearance  of 
pith,  but  a  uniform  cellular  mass  from  the 
centre  to  the  circumference ;  larger  openings  are 
seen  r^pularly  interspersed  among  tiie  smaller 
ones.  In  the  pine  tribe,  including  all  the  species 
of  firs,  junipers,  yew,  &c.,  ayertical  section,  fig. 
2,  exhibits  a  regular  net  work  of  hexagonal 
cells ;  in  the  centre  is  the  pith  or  medulla,  €t,  the 
Knes  b  5,  represent  the  medullary  rays,  formed 
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found  in  the  root  as  well  aa  in  the  stalk  ;  they 
partly  compose  the  nerres  and  reins  of  the  leaves 
and  vessels  of  the  corolla,  and  are  found  in  the 
stamens  and  pistils  in  the  frait,  and  also  in  the 
umbilicus  q{  the  seed.  These  spirals,  at  their 
extremities,  terminate  in  the  cellular  tissue,  ac- 
cording to  Mirbel ;  but  according  to  Dutrochet, 
they  end  in  a  sort  of  cone,  which  is  more  or  less 
acute. 

If  the  root  of  the  common  garden  lettuce  is 
cut  partly  across,  and  the  remainder  broken 
gently  asunder,  the  spiral  vessels  will  most  gen- 
erally be  discernible.  They  are  not  always 
simple,  but  are  sometimes  found  with  double, 
triple,  or  even  with  a  great  number  of  parallel 
spirals. 

They  may  be  also  found  in  the  leaf  stalk  of 
the  common  artichoke,  when  young  and  fresh, 
in  the  fibres  of  which,  they  are  not  only  re- 
markably laige  and  distinct,  but  also  remarkably 
beautiful,  some  of  them  exhibiting  in  their  na- 
tural position  the  appearance  of  spiral  coats, 
investing  interior  fibres,  rather  than  that  of  form- 
ing a  distinct  tube,  and  seeming,  when  uncoiled, 
to  be  themselves  formed  of  a  sort  of  net  work 
membrane,consisting  of  three  principal  and  longi- 
tudinal fibres.  They  ara  discernible  also  in  the 
leaf  as  well  as  leaf  stalk,  though  not  quite  so 
easily  detected.  If  a  leaf  is  tcJcen  and  gently 
torn  asunder  in  a  transverse  direction,  there  will 
be  seen  fragments  of  the  spiral  tubes  projecting 
from  the  torn  edges,  and  generally  accompanymg 
the  nerves.  In  the  calyx  and  corolla  of  the 
flower  they  do  not  exist  so  generally  as  in  the 
leaf,  on  which  account,  some  botanists  have  de- 
cided too  hastily  with  regard  to  their  non-ex- 
istence in  these  parts.  The  calyx  of  the  Mo^ioMi, 
and  the  corolla  of  the  honeysuckle,  will  aflbrd 
examples.  In  whatever  part  of  the  plant  they 
are  found  to  exist,  they  are  always  endowed  with 
a  coninderable  degree  of  elasticity.  For  though 
they  be  forcibly  extended  so  as  to  undo  tibie 
spires,  they  will  again  contract  and  resume  their 
former  figure,  when  the  extending  cause  is  with- 
drawn ;  and  if  they  are  even  stretched  tiU  they 
break,  the  fragments  will  again  coil  themselves 
up  as  before.  Hedwig  considered  the  spiral' 
vessels  composed  of  two  parts :  a  straight  and 
central  tube  frill  of  ^r,  and  of  a  tube  rolled 
spirally  on  the  former,  and  frill  of  aqueous  fluid. 
Others  have  considered  them  as  formed  of  a 
very  thin  external  tube,  in  which  a  small'  silvery 
liiyer  is  rolled  spirally,  in  such  a  manner  as  to 
keep  its  parietes  or  walls  asunder ;  while  again, 
some  suppose  that  the  spires  of  the  vessel  are 
held  together  by  a  very  thin  membrane,  which 
is  eafflly  torn  when  the  spiral  thread  is  unrolled. 
From  this  it  would  follow,  that  the  spirals 
form  continuous  tubes. 

According  to  Decandolle,  the  interior  canal  of 
the  spiral  vessel,  in  its  natural  state,  is  always 


found  free  fi'om  water.  It  is  true,  that  if  a  piece 
of  wood  b  dipped  in  water,  this  fluid  penetrates 
into  the  canal ;  and  when  we  permit  coloured 
fluids  to  flow  into  the  cut  branches  of  plants, 
these  fluids  become  apparent  in  the  sides  of  the 
spiral  canals ;  but  they  are  also  seen  still  mora 
distinctly,  in  the  neighbouring  bundles  of  sap 
vessels,  and  they  penetrate  in  considerable  quan- 
tity even  into  the  cellular  texture.  We  are  not 
therefore,  entitled  from  this  entrance  of  coloured 
fluids,  to  conclude  respecting  the  natural  con- 
tents of  those  canals,  because  in  general  this 
penetration  of  coloured  sap  does  not  succeed  in 
an  uninjured  root.  In  spiral  canab  which  grow 
rapidly,  the  fibres  are  often  torn  in  such  a  man- 
ner, that  they  fall  together  in  the  shape  of  rings. 
These  ring-shaped  vessels,  as  they  have  been 
called,  are  therefore  an  entirely  accidental  variety 
of  the  primitive  form  of  the  spiral  vessels ;  and 
this  is  the  more  evident,  because  we  find  the 
some  vessel  in  one  situation  as  a  spiral  canal, 
and  in  another  as  a  ring-shaped  vessel.  This 
change,  besides,  shows  incontestibly  that  the 
spiral  vessels  cannot  conduct  sap,  since  they  are 
often  nothing  else  but  rings  at  a  distance  from 
one  another.  As  then  the  spiral  vessels  and  all 
their  varieties  are  uniformly  found  empty  of 
fluids,  as  they  show  themselves  only  in  the  higher 
plants,  and  constantly  i^pear  wherever  a  strong 
shoot  is  cut  off;  as  they  ai-e  always  in  the  com- 
pany of  the  sap  vessels,  and  as  tliey  maintain, 
by  their  constant  diagonal  direction,  the  middle 
situation  between  the  perpendicular  and  hori- 
zontal ;  we  must  from  all  these  considerations 
conclude  that  they  are  the  instruments  of  the 
higher  vital  activity  of  plants,  and  that  they 
are  the  organs  by  which  the  sap  tubes  receive 
an  internal  excitement  to  the  speedy  propulsion 
of  the  sap. 

Mixed  vessels^  fig.  0,  are  those  which 
are  composed  of  two  or  more  of  the 
foregoing  varieties.  Mirbel  exempli- 
fies this  combination  in  the  common 
flowering  rush,  in  which  the  porous, 
spiral,  and  &]se  spiral  tubes  appear 
united  into  one.  He  seems,  however, 
to  be  of  opinion,  that  the  appearance 
is  to  be  r^arded  as  being  merely  an 
indication  of  the  commencement  of 
•  the  process  of  union,  of  the  contiguous 
rings  of  tlie  spiral  tubes,  by  which  they  are  to  be 
converted  into  a  new  form.-  Amici  thinks  that 
the  fidse  spirals  never  become  true  ones ;  and 
he  besides  remarks,  that  these  two  kinds  of 
vessels  occupy  different  places. 

These  various  kinds  of  vessels  tlius  united  in 
considerable  numbers,  form  bundles  connected 
by  cellular  tissue  ;  they  then,  form  fibres  pro- 
perly so  called  ;  and  these  fibres,  or  bundles  of 
tubes,  constitute  the  frame  work,  and,  as  it 
were,  the  skeleton  of  most  of  the  organs  of 
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vegetables.  Wliile  the  soft  portion,  composed 
of  cellular  tissue,  is  called  the  parench^fmOy  con- 
stituting the  pulp  of  fruits,  interstices  of  leares, 
&c«  This  term  is  used  in  oppoation  to  fibre, 
every  part  which  is  not  fibrous  being  composed 
of  parenchyma.  These  two  tissues,  combined 
in  various  ways,  make  up  the  different  oigans  of 
plants ;  the  vascular  tissues  conasting,  as  we 
have  seen,  of,  1st,  The  sap  vessels,  or  lymphatics, 
in  which  the  sap  is  circulated.  2d,  The  simple 
vessels,  containing  the  peculiar  or  proper  juices 
of  the  plant,  dd.  The  air  vessels,  in  which  we 
never  find  any  thing  but  elastic  gasesw  But  the 
difierent  writers  on  vegetable  physiology  aire 
far  from  agreeing  on  the  ckas  to  which  the  dif- 
ferent species  of  vessels  belong.  Thus,  many  of 
the  older,  as  well  as  the  more  recent  writers  in 
botany,  are  of  opinion,  as  already  stated,  that 
the  spiral  vessels  contain  gaseous  fluids  alone, 
while  Mirbel  has  denied  the  existence  of  idr 
vessels  at  all,  and  maintains^  thai  all  the  tubular 
vessels  of  vegetables  are  destined  solely  for  the 
circulation  of  sap.  Professor  Amici,  en  the 
other  hand,  affirms  positively,  that  he  has  ascer- 
tained by  observation,  that  the  spirals,  the  fiilse 
spirals,  the  porous  vessels,  and  in  general  all  the 
tubular  and  cellular  oigans  of  v^;etables  which 
have  visible  holes  or  slits,  never  contain  any 
thing  but  idr.  When  the  diameter  of  these 
tubes  is  large  enough,  this  observation  can  easily 
be  verified  by  cutting  the  tubes  across,  they  are 
then  observed  to  be  always  empty.  If  the  di- 
vision be  made  under  water,  each  of  them  is 
seen  to  present  a  small  air  bubble  at  its  orifice. 
The  openings  or  pores  with  which  the  porous 
vessels  are  perforated,  are  very  frequentiy  organ- 
ized like  tiie  pores  of  the  epidermis  or  outer  skin, 
that  is,  they  present  at  tiieir  circumference  a 
circular  swelling,  or  border.  This  remark  made 
by  Mirbel,  has  been  confirmed  by  Amici.  From 
this  resemblance  the  latter  draws  a  conclusion 
which  is  fiivourable  to  his  opinion,  respecting 
the  nature  of  the  fluid  contained  in  these  vessels. 
In  fact,  the  great  pores  of  the  epidermis  never 
give  passage  to  any  other  tiian  elastic  fluids. 
The  air  contained  in  the  porous  vessels  does  not 
communicate  with  the  eictemal  air.  Amici 
thinks  it  is  produced  in  the  interior  of  the  v^e- 
table  tissue ;  but  its  nature  is  not  as  yet  perfectiy 
known.  In  woody  vegetables,  whera  the  air 
vessels  ultimately  dis^pear,  their  place  \»  occu- 
pied by  the  medullary  ray^  which  perform  the 
same  functions.  These  are,  in  faet,  composed  of 
small  tubes  placed  horissontaJly,  or  of  porous 
cells  elongated  in  a  transverse  direction^  whicb 
seem  to  serve  as  a  medium  of  eommunlcatfon 
between  the  inner  parts  ef  the  vegetable  and  the 
outer.  These  tubetorcells  nevereontain  anything 
but  air.  From  the  descriptions  given  then,  it 
will  be  observed  that  there  me  two  principal 
means  of  communication  between  the  difierent 


parts  of  the  vegetable  tissue.  In  the  air  cells, 
or  tubes,  the  communication  is  preserved  by 
means  of  pores  or  minute  slits.  These  pores 
are  altogether  wanting  in  the  cellular  tissue, 
properiy  so  called ;  and  in  the  vessels  called  sim- 
ple tubes  or  proper  sap  vessels.  In  that  part  of 
the  vegetable  tissue,  the  communication  takes 
place  either  by  a  kind  of  imbibition,  or  by  the 
intervening  spaces  which  the  globules  that  com- 
pose the  layers  of  that  tissue  leave  between 
them. 

Pores,  These  are  small  and  minute  openings 
of  various  shapes  and  dimemdons,  adapted  for 
the  absorption,  transmission,  or  exhalation  of 
fluids ;  and  liave,  by  some,  been  classed  under 
perceptible  and  imperceptible  pores.  The  per- 
ceptible pores  are  either  external  or  internal,  and 
are  the  apertures  described  by  Hedwig  as  dis- 
coverable in  the  net-work  of  the  epidermis,  or 
by  Mirbel  as  perforating  the  membranes  com- 
posing the  cells  and  tubes,  and  forming  a  com- 
munication between  them.  The  stomata  or  leaf 
pores,  wiU  be  more  particularly  described  when 
treating  of  the  structure  of  leaves.  They  are 
found  inconsiderable  numbers  in  the  softer par- 
enchematous  structure  of  the  leaf,  and  rarely  or 
never  on  the  stems  or  fibres :  on  the  under  side 
of  the  leaf  of  nymphea  or  water  lily,  or  on  the 
lettuce  or  conunon  cabbage  leaf,  they  may  be 
distinctiy  seen.  On  them  they  are,  however, 
discoverable  on  both  surfiioes  of  the  leaf,  exhib- 
iting an  oval  aperture  more  or  less  dilated,  to- 
gether with  conmnmicating  ducts.  On  the  upper 
surface  they  are  much  fewer  and  smaller  than 
on  the  under  ;  and  in  the  leaves  of  trees,  they 
are  fewer  and  smaller  on  both  surfiaces,  than  in 
the  leaves  of  herbs.  They  are  generally  oval ; 
in  the  nymphea  they  are  round  and  not  readily 
detected,  the  epidermis  of  this  plant  being  very 
difficult  of  detachment.  The  internal  pores,  or 
apertures,  forming  the  medium  of  communica- 
tion between  the  different  cells  and  tubes,  have 
been  already  described.  In  some  plants,  they 
are  but  few  and  scattered,  and  in  others,  they 
are  numerous  and  arranged  in  regular  rows, 
which  extend  always  in  a  transverse,  never  in  a 
longitudinal  direction,  being  destined,  probably, 
for  the  lateral  transmission  of  the  sap.  The 
imperceptible  pores  are  not  distinguishable  even 
by  a  powerful  microscope ;  but  they  are  pre- 
sumed to  exist  by  the  evidence  of  experiment. 
In  the  ^<6  pellicle  of  pulpy  fruits,  though 
exhibiting  evidentiy  traces  of  oiganization,  no 
pores  have  as  yet  been  discovered.  But  we  must 
not  on  that  account  conclude  that  it  is  altogether 
without  pores ;  on  the  contrary,  we  must  assume 
their  exffitence,  because  it  is  very  well  known 
tiiat  the  fruits  in  question  both  absorb  and  tran- 
spire moisture ;  and  if  so-,  there  must  of  neces- 
sity exist  apertures  fer  the  passage  of  moisture. 
The  diameter  of  such,  however,  must  be  extremely 
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Df  condensed,  fibrous  Ussae,  and  proceeding  from 
the  central  pith  to  the  liber  or  inner  bark.  Atce, 
are  seen  other  lines  of  oonoentrated  fibrous  tissae^ 
forming  part  of  conoentric  circles^  which  com- 
menoe  near  the  centre,  and  follow  each  other  at 
intervalfl  to  the  circumference.  These  are  the 
annular  layers,  and  mark  out  the  growth  of  each 
sucoessiye  year.  A  few  large  openings,  or  la- 
cune,  are  seen  interEfpersed  through  the  general 
structure  of  hexagonal  cells.  Fig.  3,  is  a  verti- 
cal section  of  the  oak,  afibrding  a  specimen  of 
the  true  dicotyledonouadass.  Here  there  is  the 
central  pith  a,  medullary  layers  b  5,  the  an- 
nular layers  e  e^  the  alburnum  dy  liber  «,  and 
epidermis/.  The  small  hexagonal  cells  are  also 
here  present ;  but  a  number  of  laiger  oral  open- 
ings are  also  irregularly  dispersed  through  the 
whole,  figs.  4^  6,  6,  are  ^rertical  sections  of 
the  fir ;  fig.  4^  is  a  yertical  section  made  at  right 
angles  to  the  meduUaiy  rays,  and  exhibits  a 
number  of  oval  disks,  or  lateral  sections  of  the 
cellular  tubes ;  fig.  5,  ir  a  section  of  the  same 
tree,  made  parallel  to  the  medullary  rays.  Fig. 
7,  is  a  transverse  section  of  the  sugar  cane,  highly 
magnified ;  ^g.  8,  a  transverse  section  of  the  oak; 
fig.  9,  a  transverse  section  of  the  elm. 

Now  that  the  internal  structure  of  the  different 
kinds  of  stem  is  known,  it  will  be  more  easy  for 
us  to  examine  that  which  the  i^oots  present. 
The  roots  are  generally  organized  like  the  stems. 
Thus,  in  dicotyledonous  trees,  a  transverse  section 
of  the  roots  presents  concentric  zones  of  wood 
disposed  in  a  dreular  form,  and  enclosed  one 
within  the  other.  It  has  been  said  that  the  beet 
distinction  between  the  stem  and  the  root,  is 
found  in  the  circumstance  that  the  latter  is  des- 
titute of  a  medullary  canal ;  while,  on  the  con- 
trary, it  is  known  that  it  always  exists  in  dico- 
tyledonous trees.  From  this  it  necessarily  fol- 
lows, that  the  medullaiy  insertions  are  also 
wanting  in  the  roots. 

This  di£Ference,  however,  appears  of  little  im- 
|)ortance,  and  even  entirely  at  variance  with 
facts.  Indeed,  it  will  be  found,  in  a  great  num- 
ber of  vegetables,  that  the  medullary  canal  of 
the  stem  is  prolonged  without  any  interruption, 
into  the  body  of  the  root.  If  the  stem  and  root 
of  a  horse-chestnut,  of  two  years  old,  be  split 
in  the  longitudinal  direction,  the  medullary  canal 
of  the  stem  will  be  seen  extending  to  the  lowest 
part  of  the  root.  We  find  the  same  appearances 
in  the  young  plant  of  the  sycamore  or  maple. 
Dut  very  frequently,  the  medullary  canal,  which 
was  very  distinct  in  the  plant  soon  after  germin- 
ation, gradua&y  diminishes,  and  at  last  disap- 
pears as  T^;etation  goes  on ;  so  that,  in  the 
root  of  the  adnlt  plant,  it  is  no  longer  to  be  seen. 
Consequently  we  cannot  assume  as  a  distinctive 
anatomical  character  between  the  stem  and  the 
root,  the  want  of  a  medullary  canal  in  the  latter, 
ainoe  it  almost  always  exists  in  the  radicle  of 


the  germinating  seed,  and  often  in  the  root  of 
many  v^etables,  long  after  the  first  period  of 
their  life.  The  tapering  roots,  however,  even 
those  which  are  the  largest,  never  present  it  in 
tlieir  ramifications. 

Until  lately,  the  want  of  tracheie  in  the  root 
had  been  considered  as  affording  a  distinctive 
character  between  the  anatomical  structure  of 
the  root  and  that  of  the  stem ;  but  two  of  the 
German  naturalists  who  have  made  the  most 
important  observations  in  vegetable  anatomy, 
Link  and  Treviianus^  have  found  these  vessds 
in  the  root  of  certain  plants ;  and  still  more  re- 
cently, M.  Amici  has  unrolled  trachese  in  the 
roots  of  several. 

The  difference  which  we  have  seen  to  exist 
in  the  organization  of  the  trunk  of  the  dicoty- 
ledones,  and  of  the  stipe  of  the  monocotyledones, 
is  equally  observed  in  their  roots.  In  fact,  in 
the  monocotyledones,  a  vertical  root  is  never 
fi)und  forming  a  continuation  of  the  stem.  This 
disposition  is  a  consequence  of  the  mode  in  which 
the  seed  lb  developed  at  the  period  of  germina- 
tion, since,  as  we  shall  see  more  particularly 
when  we  speak  of  that  function,  the  central  and 
principal  radicle  is  always  destroyed  soon  after 
germination. 

There  is  another  very  remarkable  difference 
between  roots  and  stems.  The  latter,  in  general, 
grow  in  height  by  every  portion  of  their  extent, 
while  the  roots  lengthen  at  their  extremity 
only.  This  was  demonstrated  by  Du  Hamel's 
experiments.  If  little  marks,  at  the  distance 
of  an  inch,  are  made  in  a  young  stem,  at  the 
moment  of  its  developement,  it  will  be  seen, 
when  the  growth  is  terminated,  that  the  spaces 
between  these  marks  have  been  greatly  enlarged. 
If  the  experiment  Be  repeated  on  the  roots,  it 
will  be  found  that  the  spaces  remain  unaltered, 
while  the  root  itself  has  been  lengthened,  which 
proves  that  the  increase  in  length  has  taken 
place  by  its  extremity  only. 

The  branches,  in  tibeir  mode  of  growth,  ex- 
hibit nearly  the  same  appearances  as  the  trunk 
from  which  they  proceed.  They  originate  in  a 
bud,  and  form  also  a  cone  that  consists  of  pitli, 
wood,  and  bark,  or  rather,  they  form  a  double 
cone.  For  the  insertion  of  the  branch  into  the 
trunk  resembles  also  a  cone,.who8e  base  is  at  the 
circumference,  and  whose  apex  is  at  the  centre ; 
at  least,  if  it  is  formed  in  the  first  year  of  the 
plant's  growth,  on  the  shoot  of  the  present  year ; 
but  falling  short  of  the  centre  in  proportion  to 
the  lateness  of  its  formation,  and  number  of  in- 
tervening layers.  Like  the  trunk  and  root,  it 
increases  also  in  width  by  the  accession  of  new 
layers,  and  in  length  by  the  addition  of  new 
shoots,  at  least  in  as  much  as  regards  its  external 
portion ;  exhibiting^  however,  some  slight  pe- 
culiarities, in  as  far  as  regards  its  insertion.  The 
apex  being  never  carried  nearer   to  the  centre 
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than  at  tlie  period  of  its  first  formation,  and  the 
inserted  portion  elongating  only  in  consequence 
of  the  aocnnralation  of  the  new  layers,  by  which 
the  diameter  of  the  tnink  is  increaaed.  In  its 
width,  however,  it  increases  like  the  external 
portion,  by  the  addition  of  new  layers  pervading 
the  alburnum  of  the  trunk,  to  which  it  is  in- 
timately united  by  the  intermixture  of  their 
respectire  fibres,  foimix^g  a  firm  and  compact 
knot ;  this  may  be  seen  by  cutting  across  a  fir 
tree  immediately  above  or  bdow  a  branch ;  for 
the  branches  ore  not  formed  merely  by  meaas  of 
a  horizontal  extension  of  the  longitudinal  tubes 
of  the  trunk,  but  are  each  as  it  were  a  dist^inct 
individual,  of  which  the  external  cone  is  the 
trunk,  and  the  internal  oona  the  root.  Hence, 
the  trunk  is  to  the  branches  what  the  soil  is  to 
the  plants  the  souioe  of  its  nourishment  and 
stability.  The  branehes  of  trees  assume  almost 
an  varieties  of  position,  from  the  reflected  to 
the  horizontal  and  upright;  but  thd  lower 
branches  of  trees  are  raid  to  be  generally  par- 
allel to  the  0uz£bk^  of  the  soil  on  which  they 
grow,  even  though  thai  snrfiice  should  be  the 
doping  side  of  a  hill,  owing^  as  it  has  been 
thought,  to  the  growth  of  a  greater  number  of 
buds  on  the  side  that  forms  the  obtuse  angle 
with  the  soil,  in  consequence  of  its  being  expoaed 
to  the  action  of  a  greater  mass  of  air. 


CHAP.  VII. 


GBOWTH  OF  THB  BTBM. 


All  v^ietables  grow  in  diameter.  It  is  suffi-* 
dent  to  cast  our  eyes  on  the  trees  which  vege* 
tate  around  us,  to  be  convinced  of  this  truth ; 
nor  has  any  person  ever  denied  it.  But  by  what 
mechanism  is  this  growth  effscted?  On  this 
point  there  is  the  greatest  disagreement.  Of  the 
difierent  opinions  which  have  been  advanced  by 
physiologists,  we  shaU  select  the  three  most  im- 
portant, which  are  these : — 1.  Growth  is  effected 
by  the  annual  transfonnation  of  liber  into  albur- 
num ;  2.  By  the  development  of  buds ;  3.  By 
the  cambium^  which  every  year  forms  a  distinct 
layer  of  liber  and  alburnum.  In  the  first  place, 
it  has  been  stated  that  the  growth  in  diameter 
is  effected,  in  dicotyledonous  trees,  by  the  an- 
nual transformation  of  the  liber  into  alburnum, 
of  the  alburnum  into  wood,  and  by  the  succes- 
sive renewal  of  the  liber.  Such  is  the  founda- 
tion  of  Du  HamePs  theory,  which  that  cele- 
brated author  has  given  at  length  in  his  natural 
history  of  trees. 

We  shall  take  the  stem  at  the  period  of  its 
first  development,  that  is  when,  in  consequence 
of  germination,  it  emeiges  from  the  seed  which 
eontuned  it,  and  begins  to  appear  externally. 


All  parts  of  the  vegetable  thaet  are  contafaied 
in  the  seed,  previous  to  getminatioB,  are  Conned 
exclusively  of  a  lienae  aad  regolar  ceUnlartassae. 
The  stem,  like  the  other  OKgana,  is  fbund  lo  be 
entinly  destitute  of  vessels.  Properly  speddng, 
there  are  perceived  Jio  tOMses  of  bark,  pitibi,  IMwr, 
&Q.  But  scarcely  hasgetnunatMn^ammenoed--- 
scarcely  has  the  stem  begun  to  ahoot  up,  when 
we  see  trochee,  ftfae  tisdiete,  and  parottsveasds 
fonning,  and  by  their  luuen  oonstitaAMig  die 
waUsof  themeduliazytube.  This  internal  paii 
of  the  stem  is  tiie  fiirt  that  is  appaveat  and  be- 
comes eiganized.  Th«  pith  is  contained  within 
it ;  but  it  is  as  yet  gveen,  and  filled  with  wateiy 
fluids.  The  ontar  aurfiice  -of  the  medulLuy  tobe 
is  soon  obearvad  to  become  covvred  with  a  fluid 
odlukr  tissue.  This  is  the  first  layer  of  cam- 
bium, which,  on  the  one  hand,  farms  the 
first  liber,  and,  on  the  athec,  constitutes  the 
cortical  layerk  This  Uber  is  presently  to  be 
converted  into  alburnum,  in  proportion  as  a  new 
layer  becomes  oiganized  to  replace  the  fint.  The 
following  year,  tha  new  liber  fonns  a  second 
zone  of  alburnum,  and  thns  suooessively,  each 
year,  a  layer  of  alburnum  is  converted  into  iiue 
wood,  while  the  liber  itself  acquires  the  proper- 
ties and  nature  of  albiunnm.  This  regular  de- 
velopment of  the  stem  explains  the  formation 
of  the  concentric  layess  or  zones,  which  are  ob- 
served on  a  traDSvecse  aection  of  the  stem  of  a 
dicotyledonous  tree.  But  these  layers  are  not 
all  of  the  same  thifkneas,  and  firequently  the 
thickness  is  not  equal  in  the  whole  drcumfiBKaoe 
of  the  same  layer.  An  attentive  obaarrsiioo 
easUy  explains  this  singular  disposition.  It  has 
been  remarked,  thai  the  greatest  thiekneas  of 
the  woody  layers  always  ooixesponds  to  the  side 
on  which  the  laigest  roots  are  found,  and  which 
have  consequently  extracted  a  more  abundant 
nutriment  firom  the  earth.  Tho^  trees  that  are 
situated  on  the  edge  of  a  wood  always  have 
thicker  woody  layers  on  their  outer  ade;,  be- 
cause the  roots,  meeting  no  obstacles,  extend 
themselves  farther  in  that  direction  than  in  any 
other,  and  acquire  a  laiger  size. 

In  this  theory  of  Du  Hamel's,  we  see  that 
the  liber  performs  the  most  important  part  in 
the  formation  of  the  woody  layecB^  it  being  each 
successive  year  converted  into  a  new  layer  of 
alburnum,  which  is  added  to  those  preyiously 
existing. 

The  liber  being  the  essential  oigan  of  vegeta- 
tion, and  changing  its  fonn  and  consistence  each 
year,  it  was  necessary  that  nature  should  also 
have  provided  means  for  repzx)ducing  it  annually. 
This,  in  fiict,  b  the  case.  If  we  examine  atten- 
tively the  successive  development  of  the  dif- 
ferent organs  which  compose  the  stem  of  the 
dicotyledone^  we  see  that  in  the  first  yeai^  a 
gelatinous  fluid,  to  which  Grew  and  Du  HameJ 
have  given  the  name  of  cambium,  occurs  between 


BWmTK  OF  TBK  STEM. 


27 


the  eordcai  layen  and  the  medoUary  tube.  This 
peculiar  fluid  eontainfl  tha  fizst  rudiments  of  or- 
ganixation*  In  proposptioa  aa  the  yoong  stem  is 
developed,  the  innennosli  layer  of  this  fluid  ao- 
quirea  oonnstenoSy  is  oxganised,  becomes  haid- 
ened,  and  changes  inta  liber,  whieh  at  the  end 
of  the.  first,  yeasy  is  fonnd  to  be  connected  into  a 
soft  and  halS-formed  woody  substance.  Autumn 
aRiTe%  and  vegetaticm  is  amsted  in  this  stats. 
The  outer  layer  of  ther  gamliiMm^  whjnh  has  not 
yet  entirely  chaqged  its-natuie,  remaina  station* 
ary,  and  aa  it  were  torpid.  But,  at  the  letuxn 
of  goring,  whea  the  gentle*  heat,  of  the  sun 
awakens  vegietables  from  their  winter's  sleep, 
the  earahium  resumes  its  vf^getative  power,  it 
devehqpee  the  buda  and  the  new  ioot8,,and,  when 
it  has  produced  all  the  pacts  that  are  to  servQ 
for  supporting  the  life  of  the  T^getable,  it  gnd- 
oally  hardens^  beeemes  compaetj^  and  undazgoes 
the  same  chaogev  as  that  which  preceded  it. 
But,  ia  proportion  as  these  dianges  are  efiected^ 
as  iJie  liber  hardens  and  ehangsea  its  nature,  as 
the  layer  which  it  has  replaced  acquires  gnater 
aolid£ty,  a  new  Uber  is  developed.  From  all 
parts  of  the  outer  surfiuse  of  that  whieh.  is  ready 
to  be.  ooavected  into,  woo^  there  exudes  a  viscid 
humoi^  under  the  foim  of  small  dxops^  which 
spread  and  unite.  This  is  a  new  cambiiun^.a 
new  libera  which  is  about  to  be  oi^ganized,  and 
to  pass  through  the  difforent  stages  of  growth  that 
have  been  gone  through  by  thoae  which  hare  pre^ 
ceded  it,  and  fiom  whidi  it  has  derived  its.  origin; 

Such  ace  the  means  which  nature  employs  for 
renewing  each  year  snocesaiveLy  the  vegetating 
part  of  the  stenu  It  is  here  tiiat  the  greatest 
difFeienoe  between  woody  stems  and  herbaceous, 
stems  presents  itsel£.  In  woody  stems,,  it  is  to 
the  sneoessive  development  of  a  new  layer  of 
liber  that  the  tree  owes  its  duration  and  the 
continuance  of  its  vegetation.  In  herbaoeoua 
stems,  on  the  contrary,  all  the  cambium  ie  con* 
sumed  in  producing  the  different  organs  of  ther 
plant,  and  at  the  end  of  the  year  it  is  found  to 
be  entirely  converted  into,  a  kind  of  lignifbrm, 
dry,  and  arid  substance.  There  does  not,  there' 
fope,  remain,  as*  in-  the  woody  stem,,  a  certain, 
quantitj  of  gelatinous  matter,  to  which  is  con- 
fided the  duurge  of  preswving,  firom  year  to  year, 
the  germs  of  a  new  vegetation,  and  the  plant 
necessarily  dies,  for  want  of  a  substance  qualified 
to  renew  its  development. 

Having  thus  eaqplained  the  theory  of  the 
formation  of  woody  layers  by  means  of  the  an- 
nual transformation  of  the  liber  into  alburnum,. 
we  shall  next  make  known  the  theory  which 
has  been  proposed  by  Du  Petit-Thouars,  and 
which,  to  many  physiologists^  has* formed  a  sub- 
ject of  so  much  dilute. 

The  BuccoBsive  formation  of  the  woody  layers,, 
in  other  words,  the  growth  in  diameter,^is  pro^ 
duoed  by  the  development  of  the  buds. 


In  Dn  Hemel's  theory,  the  liber  performs  the 
principal  part  in  the  phenomena  of  the  growth 
in  diameter ;  but  hem  the  budsi  are  the  most 
important  instanunents  in  that  operatioa.  Du 
Petit-Thouars  having  remarked  thai  the  hnds 
are  seated  upon  the  external  parendiyma,  aad 
that  their  fifaies eommiuieate:  with  thoseof  the 
scions  or  young  branches  whieh  support  tibem^ 
has  drawn  finnn  these  ciKunstanees-  the  fi>]iow- 
ing  oMMijuwiftBs^  whieh  form  the  basis  of  his 
theory  of  vegetable*  eiganieation. 

Utf  Buda  are  the  fixst  peveeptiUe  phenomena 
of  vegetation.  All  the  parts  which*  in  vc^tables 
are  to  be  developed  at  the  exteiior,  are  at  first 
contained  in  buds.  Theve  ia  ene  in  the  axilla 
of  every  leaf;  but  this  bud  is  appaeent  in  dico- 
tyledonous plants  only,  and^ameng  the  menoeo* 
tyledonesy  in  the  single  fiimily  of  the  gmssesi. 
In  tha  other  monoeotylsdonea^  the  bud  is  latent, 
and  oonsista  merely  of  a  vital  pointy  whieh^  in 
certain  dieumstances^  ia  suseeptible  of  being 
developed  in  the  mannes  ef  the  buds  of  dicoty- 
ledonous ^bnts. 

2dfyf  By  their  development^  buds  give  rise  ta 
scions  or  young  branches,  which  ace  fhmished 
with  leaves,  and  most  eonmienly  with  flowenib 
Each  bud  has  an  existence  in  seme  measure  in* 
dependent  of  that  ef  the  other  buds«.  Du  Petit- 
Thouara  consaden  them  as  analogous  i&  their 
structuve  and  development  to  the  embryos  con- 
tained in  the  interior  of  seeds,  which,  throught 
the  act  of  germination^  develope  a  young  stem^ 
that  may  be  compaared  to  the  scion  produced  by 
the  evolution  of  a  bud.  Aeeerdingty,  he  has- 
given  the  name  of  flMd  or  adhnani  embryos  to 
the  latter,  in  opposition  to-  that  of  ^m  embryoi^ 
which  he  applies  to  those  oontained  in-  the  in^* 
terior  of  the  seed* 

3d!^,,  If  we  examine  the  interior  of  thase  budsi 
on  a  scion  or  young  branch  o€  the  yeaz^  we  sludl 
find  that  they  eommnnicate  directiy  with  the- 
internal  panochyma  or*  pith..  Now,  this  pith^ 
as  before  mentioned,  is  at  first  green,  and  ita 
cellules  are  filled  with  an.  abundanoe.  of  aqueous 
fluids*  It  is  fipom  these  fluids  that  the  buds 
derive  the  first  materials  £ar  their  dbvelop- 
ment.  They  are  thus  nourished  at  the  expense 
of  the  internal  parenchyma,  and^  by  absorbing 
the  fluids  which  it  eonti^iB^  dry  it  up^  mti'  con* 
vert  it  into  pith,  properiy  so  oaUed,  which  is 
moca  OS  less  opaque  or  tnasparHit. 

4ikljf^  As  soon  as  these  buds  make  their  ap- 
peaxance^  they  obey  two  general  motions,  the 
one  ascending  or  aerial^  the  other  descending^  or 
terrestriaL  It.  is  hsro  that  M.Du  Petit-Thouars 
finds  a  similarity  in  the  structure  and  uses  of 
buds  to  those  of  the  ssed-«nbryos«  He  considers 
buds  in  some  measure  as  germinating  embryos.. 
The  layer  of  cambium  situated  between  the  bark 
and  the  wood  is,  with  respect  to  the  bud,  analog' 
gous  to  the  soil  in  which  the  seed  begins  to 
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germinate.  Its  aSrial  eyolution  gives  riae  to  a 
scion,  or  young  branch;  while  from  its  base, 
that  is,  from  the  point  by  which  it  adheres  to 
the  parent  plant,  proceed  fibres,  which  the 
author  compares  to  the  radicle  of  the  embryo, 
and  which,  gliding  along  in  the  moist  layer  of 
cambium,  between  the  liber  and  alburnum,  de- 
scend to  the  lower  part  of  the  yegetable.  Kow, 
in  their  course  downwards,  these  fibres  meet 
those  which  descend  from  other  buds,  mite  with 
them,  and  thus  form  a  layer  more  or  less  thick, 
which  acquires  consistence  and  solidity,  and 
forms  each  succeeding  year  a  new  woody  layer. 
The  liber,  when  onoe  formed,  does  not  change 
its  nature,  or  undeigo  any  transformation. 

This  theory  is  extremely  ingenious,  and  the 
author  adduces  sereial  fiicts  in  proof  of  its  ac- 
curacy. Thus,  he  sajrs,  when  a  strong  circular 
ligature  is  applied  to  the  trunk  of  a  dicoty- 
ledonous tree,  a  swelling  or  rim  is  formed  abore 
the  obstacle,  and  no  growth  in  diameter  takes 
place  below  the  ligature.  This  swelling  is 
formed  by  the  woody  fibres  which  descend  from 
the  base  of  the  buds,  running  in  the  cambium 
situated  between  the  liber  and  alburnum.  These 
woody  fibres  meet  an  obstacle  which  they  are 
unable  to  surmount,  are  stopped,  and  accumulate 
there.  Henceforth  no  new  woody  layers  can  be 
formed  beneath  the  ligature,  as  the  fibres  of  which 
they  are  formed  cease  to  arriTe  there.  Such  is 
the  explanation  given  by  M.  Du  Petit-Thouars  of 
the  phenomena  presented  after  the  implication 
of  a  ligature,  which  most  authors  account  for  in 
quite  a  different  manner. 

He  fiirther  adduces,  in  support  of  his  theoiy, 
the  phenomena  exhibited  in  consequence  of  the 
act  of  grafting.  In  grafting  by  inoeulaUany  it 
is  usual  to  take  a  bud  which  is  yet  stationary, 
and  apply  its  base  to  the  layer  of  cambium 
which  has  been  laid  bare.  After  this  the  radicles 
or  fibres  which  proceed  from  the  base  of  the 
bud,  gUde  between  the  bark  and  alburnum,  and 
the  new  stock  is  thus  identified  with  that  on 
which  it  has  been  grafted. 

As  a  confirmation  of  this  fiict,  this  botanist 
has  had  in  his  possession  a  branch  of  Robinia 
pseudaoaciay  on  which  has  been  grafted  a  young 
scion  of  Hobinia  hispida.  Hie  stock  died,  but 
the  graft  having  continued  to  vegetate,  there  is 
seen  proceeding  firom  its  base  a  mass  formed  of 
very  distinct  fibres,  which  embrace  the  extremity 
of  the  branch  to  a  considerable  extent,  and  form 
a  kind  of  sheath  for  it.  In  tiiis  example,  it  is 
perfectly  clear  that  the  fibres  descend  from  the 
base  of  the  graft  to  spread  over  the  stock. 

Notwithstanding  all  the  arguments  brought 
forward  by  the  author  in  defence  of  his  theory, 
it  has  not  as  yet  been  entirely  adopted  by  any 
physiologist.  On  the  contrary,  almost  all  authors 
who  treat  of  vegetable  physics  have  in  some  de- 
gree opposed  it.    The  principal  aiguments  that 


have  been  brought  against  it  are  the  following : 
\9t^  It  has  been  said  that  there  is  no  incontrover- 
tible proof  that  the  fibres  which  establish  a  com- 
munication between  the  buds  and  the  stems 
which  support  them,  descend  in  the  manner 
all^^ed  from  these  buds  to  the  roots.  To  this, 
however,  our  theorist  replies,  that  the  buds  are 
indeed  the  source,  the  first  origin,  of  the  woody 
fibres,  but  that  they  do  not  furnish  all  the  ma- 
terials of  the  elongation  of  these  fibres ;  for  when 
the  latter  have  once  emerged  from  the  base  of 
the  buds,  they  are  found  to  be  immersed  in  the 
cambium,  where  they  absorb  all  that  is  neces- 
sary for  their  growth.  2^,  It  has  been  objected 
that  the  phenomena  of  the  circular  swelling 
which  forms  after  a  ligature  has  been  applied  to 
the  trunk,  may  be  accounted  for  by  the  inter- 
ception and  stagnation  of  the  descending  sap. 
But,  says  Du  Petit-Thouars,  the  experiment  of 
Hales,  which  was  confirmed  by  Du  Hamel,  af- 
fi)rds  a  refutation  of  this  objection :  Two  cylin- 
ders of  bark  having  been  completely  insulated 
by  the  removal  .of  three  rings,  one  of  the  cylin- 
ders being  furnished  with  a  bud,  while  the  other 
had  none,  the  result  was  that  a  circular  swelling 
formed  on  the  first  cylinder  only,  thus  affording 
an  evident  proof  that  the  buds  give  rise  to  the 
woody  fibres,  ^dfy^  It  is  impossible  to  conceive 
how  fibres  so  slender  as  those  which  unite  the 
buds  to  the  stems  could,  in  a  space  of  time  so 
short  as  that  during  which  the  stem  grows  in 
diameter,  descend,  by  their  proper  weight,  fix>m 
the  summit  of  a  tree  sixty  or  eighty  feet  high 
to  its  base.  As  the  opinion  of  the  learned  aca- 
demician is  not  that  the  fibres  issue  and  descend 
ready  formed  from  the  base  of  the  buds,  but, 
on  the  contrary,  that  the^fbrm  as  they  pass 
through  the  layers  of  cambium,  this  objection 
requires  no  refritation.  4ihfyy  That,  since  the 
woody  layers  are  formed  of  the  fibres  which  de- 
scend from  the  base  of  the  buds,  i^  in  grafting 
by  inoculation,  a  bud  taken  firom  a  tree  having 
coloured  wood,  is  grafted  upon  an  individual 
having  white  wood,  the  fibres  which  proceed 
from  this  bud  ought  to  retain  their  colour,  and 
the  new  woody  layers  which  they  form  ought 
to  be  similarly  coloured ;  but  this  b  not  the  case. 
This  objection,  which  has  been  consideried  as 
one  of  the  strongest  that  have  been  adduced, 
our  author  finds  little  difficulty  in  refuting,  it 
having  originated  in  a  misconception  of  the 
author's  opinion.  In  fiict,  as  Du  Petit-Thouars 
has  constantly  stated,  the  fibres  coming  fix>m. 
the  base  of  the  bud  are  nourished  by  the  cam- 
bium of  the  branch  at  whose  surface  they  are 
formed.  Now,  in  the  case  of  grafting  with  two 
trees,  the  wood  of  which  is  differently  coloured, 
so  long  as  the  new  fibres  are  immersed  in  the 
cambium  of  the  piece  that  has  coloured  wood, 
they  retain  Hieir  natural  tint ;  but,  when  they 
are  formed  at  the  expense  of  the  cambium  of 
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the  piece  that  has  white  wood,  they  assume  the 
wne  colour.     Mfy^  If  it  be  the  development 
of  the  buds  that  gives  rise  to  the  formation  of 
the  woody  how  can  the  first  woody  layer  itself 
fonn  on  a  young  shoot  of  the  first  year,  when 
as  yet  none  of  the  buds  which  it  supports  Imve 
been  developed  ?    According  to  the  celebrated 
academician  whoae  theory  we  are  here  explain- 
mgy  at  the  moment  when  a  bud  is  developed  to 
form  a  scion,  the  leaves  which  compose  it  separate 
from  each  other,  leaving  spaces  between  them. 
If  at  this  period  we  examine  the  internal  struc- 
ture of  the  young  shooty  we  see  that  from  the 
base  of  each  leaf  there  proceeds  a  bundle  of 
fibres,  which,  by  joining  those  from  the  other 
leaves,  forms  the  medullary  tube ;  but  as  these 
leaves  become  developed,  there  appears  in  the 
axilla  of  each  of  them  a  bud,  which  subsequently 
tends  to  establish  its  radical  communication,  by 
shooting  forth  woody  fibres,  which  gradually 
cover  the  medullary  tube,  and  form  a  continuous 
layer  around  it. 

The  two  theories  which  we  liave  just  stated 
cannot  then  be  adopted  in  all  their  parts,  as 
affording  a  satisfactory  explanation  of  all  the 
phenomena  of  the  growth  of  vegetables  in 
diameter.  That  of  Du  Hamel  is  essentially  found- 
ed upon  the  annual  transformation  of  the  liber 
into  alburnum,  and  its  reproduction  by  means 
of  the  layer  of  cambium.  The  experiment  by 
which  that  celebrated  naturalist  having  passed 
ft  silver  wire  into  the  liber,  found  it  the  follow- 
ing year  in  tlie  alburnum,  is  altogether  incorrect: 
none  of  those  who  liave  repeated  the  experiment 
after  Du  Hamel  have  obtained  the  same  result ; 
and  when  the  silver  wire  had  actually  been 
passed  through  the  liber,  it  was  always  found 
again  in  that  organ,  and  not  in  the  alburnum. 
This  theory  must  therefore  of  necessity  fall,  if 
we  sap  the  foundation  on  which  its  author 
raised  it.  The  following  is  the  explanation 
which  appears  to  agree  best  with  facts. 

The  annual  formation  of  woody  layers  is 
owing  to  the  cambium,  which  every  successive 
year  forms  at  once  a  new  layer  of  alburnum  and 
a  new  layer  of  liber. 

This  is  the  opinion  wliich  Mirbel  lias  latterly 
professed,  and  which  appears  to  have  the  greatest 
number  of  probabilities  in  its  &vour. 

The  libtf,  hitherto  considered  as  the  most 
essential  oigan  of  vegetation,  and  that  whidi 
contributes  each  year  to  tlie  increase  in  diameter 
of  the  trunk  of  dicotyledonous  trees,  being,  on 
the  contrary,  neutral  and  passive  in  this  opera- 
tion, another  explanation  of  the  phenomena  of 
growth  in  diameter  must  be  sought  for.  The 
following,  then,  is  that  which  seems  the  most 
probable,  and  the  most  conformable  to  the  strict 
observation  of  facts.  If  we  examine  a  young 
branch  at  the  period  of  vegetation,  that  is,  when 
the  sap  circulates  abundantly  in  all  parts  of  the 


vegetable,  we  find  the  following  appcaranccK : — 
Between  the  liber  and  alburnum  is  seen  a  layer 
of  a  fluid,  which,  at  first  colourless  and  limpid, 
gradually  thickens,  and  acquires  consistence. 
This  fluid,  the  cambium^  is  formed  by  the  de- 
scending sap,  mixed  with  part  of  the  proper 
juices  of  the  vegetable.  As  the  cambium  thick- 
ens, filaments  are  seen  to  form  in  its  interior, 
and  it  is  presently  oiganized,  and  assumes  the 
appearance  of  a  vegetable  tissue.  Tliis  transfor- 
mation is  gmdual,  and  continues  during  the 
whole  period  of  tlie  development  of  the  buds, 
so  that  the  formation  of  the  annual  layer  takes 
place  in  a  slow  and  progressive  manner.  It  is 
for  this  reason  that  tlie  new  layers  of  alburnum 
very  frequently  present  several  concentric  zones, 
which  show  that  tlieir  whole  thickness  has  not 
been  formed  at  once. 

The  alburnum  is  not  therefore  formed  by  the 
liber,  which  thickens  and  acquires  more  con- 
sistence, but  by  the  cambium,  which  is  organ- 
ized, and  thus  becomes  the  agent  of  growth  in 
diameter,  giving  rise  each  successive  year  to  the 
formation  of  a  layer  of  alburnum  and  a  layer  of 
liber,  both  distinct  from  each  other,  although 
deriving  their  origin  from  the  same  oigan. 
When  Du  Hamel  found  in  the  alburnum  the 
silver  wire  which  he  thought  he  had  inserted  in 
the  liber,  it  was  because  he  had  passed  the  wire 
through  the  oiganic  layer  of  the  cambium. 

It  also  follows  from  this,  that  the  liber  in- 
creases every  year  in  thickness,  by  its  inner 
surface ;  for  the  layer  of  cambium,  whicli  bathes 
its  inner  surface,  becomes  organized,  and  is  added 
to  the  liber,  so  that  the  latter  gradually  becomes 
thicker.  It  is  on  this  account  that  the  liber  is 
found  to  be  formed  of  several  laminae  or  leaves, 
which  are  connected  with  each  other  by  an  ex- 
cessively thin  layer  of  cellular  tissue. 

In  this  manner,  then,  a  new  woody  layer  is 
formed  each  year  in  the  trunk  of  dicotyledonous 
trees.  This  new  layer  is  produced  by  a  part  of 
the  cambium,  which  is  organized  and  becomes 
solid.  The  alburnum  formed  the  preceding 
year  acquires  more  density,  and  changes  into 
wood.  But  the  liber  undeigoes  no  transforma- 
tion ;  it  is  merely  renewed  and  increased  at  its 
inner  sur&oe  by  means  of  a  part  of  the  cambium, 
which  successively  forms  new  laminse.  It  is  by 
this  mechanism  that  the  growth  in  thickness  of 
the  stems  of  dicotyledonous  trees  seems  to  be 
effected.  We  shall  now  explain  their  develop- 
ment in  height. 

Qrowih  in  heigM.  At  the  period  of  germina- 
tion, the  radicle  sinks  into  the  ground,  while 
the  ascending  gemmule  shoots  upwards.  Tho 
first  layer  of  cambium  becomes  organized,  and 
obeys  this  impulse.  Towards  autumn,  when  it 
is  organized  into  alburnum  and  liber,  its  growth 
stops.  When,  at  the  return  of  spring,  vegeta- 
tion recommences^  the  vegetable  tissue  is  gorged 
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with  nutritious  fluids,  that  virify  tha  bads. 
From  the  upper  part  of  tho  stem  prooeeds  a  new 
centre  of  vegetation,  from  which  sisas  a  new 
shoot^  which  in  ita  development  eockihits'  the 
same  phenomena  as  the  first.  To  this  second 
shoot  suceeeds  a  third,  which  the  following:  yaw 
is  surmounted  by  a  fourth,  and  so  on» 

The  trunk  is  theiefoie  found  to  be.  formed  by 
a  series  of  very  elongated  cone^  placed  upea 
each  other,  and  having  their  apex  directed  up- 
wards* But  the  apex  of  the  innemmst  eone 
stops  at  the  base  of  the  second  shoot,  that  of  the 
next  cone  at.  the  base  of  the  third  shoot,  and  so 
on  successively,  it  being  only  at  the  base  of  the 
tnink  that  the  number  of  woody  layeis  oorre* 
spends  ta  the  number  of  yeaxs  of  the  plant. 
Thus,  f)r  example,  a  stem  of  ten  years  has  tea 
woody  layers  at  its  base,  but  presents  only  nine 
at  the  height  of  the  second  fiiioot,  eight  at  the 
third,  and  finally  only  one  at  the  top.  It  is  for 
this  reason-  that  the  trunk  of  dicotyledonous, 
trees  is  more  or  less  conical,  the  number  of  its: 
woody  layers  becoming  gcadually  lass,  as  they 
ascend  from  the  base  to  the  summit. 

There  are  trees  in  which  this  growth  in  height 
is  veiy  manifest;  as  in  pines  and  firs.  At  the 
end  of  the  first  year,  there  is  seen  at  the  top  of 
the  stem  a  conical  bud,,  from  which  proceeds  a 
whorl  of  young  branches,,  at  the  centre  of  which 
is  one  that  rises  vertically.  It  is  this  branch 
which  b  destined  to  continue  the  stem.  At  the 
end  of  the  second  year,,  there  proceeds  from  its 
summit  a  similar  bud,  which,  in  its  develop- 
ment, presents  the  same  phenomena.  Thus  the 
age  of  these  trees  may  be  known  by  the  number 
of  whorls  of  branches  which  they  have  on  their 
stem. 

Ghrowth  of  the  stem  of  monocotyledonous  trees. 
If  we  examine  the  growth  of  the  stipe  of  a  palm, 
we  find  that  it  takes  place  in  the  following 
manner : — After  germination,  the  leaves,  which 
are  generally  folded  upon  themselves,  become 
expanded,  and  form  a  circular  bundle,  arising 
from  the  neck  of  the  root.  From  the  centre  of 
this  bundle  there  issues,  the  second  year,  another 
tuft  of  leaves,  which  push  outwards  those  pre- 
viously existing.  Then  the  oldest  fade,  diy, 
and  fidl  off;  but  their  bases,  being  firmly  fixed 
to  the  summit  of  the  root,  remain  without 
withering;  and,  by  uniting,  form  a  solid  ring 
which  be<K)me8  the  base  of  the  stipe.  A  new 
central  bud  being,  developed  every  year,  the 
outermost  leaves  of  that  which  precedes  it,  fiill 
off,  and  their  base  forms  a  new  ring,  wliich  is 
added  above  those  that  already  existed. 

Such  is  the  development  of  the  stem  of  mono- 
cotyledonous  plants.  Their  stipe,  in  place  of 
being  formed  of  concentric  layers,  like  the  trunk, 
of  the  dicotyledones,  is  composed  of  rings  placed 
one  above  another.  From  this  it  will  be  seen, 
that  the  trunk  of  the  monocotyledones  can  grow 


but  wy  little  in  tUcknflBS.  la  fiMst,  iti  UenI 
gio«th  c»L  take  place  only  inason&eh  as  the 
pessistaBil  haac  of  tl»  kanras  is  not  yet  ioffi- 
eieaHy  aafidiliad^  aad  haideMa  ^  naiat  tiie 
autmuda  proaann  which  tha  hudi  tenda  to  ezev- 
cise  upoa  iU  Acocffdinglfy,  wt  aee  that  the 
palma,  which.  aomeiimeB  ahoat  i^  tae  ai  ha^hi  of 
120  <Hf  140  feet,  hftva  a  aten  which  ia  efias 
acaroaly  a,fiiot  in  diameter. 

In  dicctyladtfUHis  treas^  the  cambinat  ia  the- 
esBeatial  agent  by  which  the  enlaigement  of  tha 
stem  ia.  effected,,  as  it  every  year  beoomea  (Hg|u>> 
ized,  and  forms  a  new  woody  layer.  Hese^  on 
the  oaatrary,  it  is  the.  terminal  bud  which 
crowns  the  stipe  that  performs  this  office ;  and, 
were  this*  centre  of  vegetation  removed,,  the  tree 
would  inevitably  peri^ 

If  we  compare,,  in  a  general  way,  the  g^wth 
in  diameter  of  the  stem  of  dicotyledonoua  trees, 
and  that  of  the  monocotyledones,  we  shall  find 
that  it  differs  not  less  than  their  anatomifial 
structure.  In  the  dicotyledones  there  are  two 
distinct  systems;  the  cmUral  ^itemy  formed  of 
the  medullary  tube  and  the  woody  layer%  and 
the  cortical  ^stem,  which  is  composed  of  the 
bark.  These  two  systems  enlarge  separately,  so 
that  there  are  two  surfaces  of  growth  m  this 
class  of  vegetables.  The  centml  system  increases 
by  the  new  layers  which  are  added  to  ita  outer 
surface,  and  the  cortical  system  increasea  by  ita 
inner  sur&ce. 

In  monocotyledonous  vegetables,  on  the  con- 
trary, there  is  but  a  single  surfiMXi  of  growth, 
and  consequently  but  a  single  system ;  hence,  it 
may  be  inferred  that  the  system  which  exists  in 
these  plants,  ia  the  cortical,  and  that  the  central 
system  is  wanting.  It  follows  that  the  stipe  of 
the  palms  is  oi^ganized  like  the  bark  of  the 
dicotyledones. 

From  these  different  consideratfons,  it  is  ob- 
vious that  the  stipe  of  pahns,  and  other  woody 
monocotyledonous  vegetables,  differs  esaentiBlly, 
both  in  its  organizatibn  and  in  its  mode  of  de- 
velopment, from,  the  trunk  of  dicotyledonous 
vegetables.  If  we  extend  this  observation  fiirther, 
it  will  be  seen  that  aa  the  stipe  difiers  so  much 
from  the  trunk,  in  its  origin  and  mode  of 
growth,  it  is  not  surprising  that  fts  internal 
oiganization,  which  is  merely  the  result  of  this 
mode  of  development,  diould  equally  difiRer  firom 
that  of  the  woody  stem  of  dicotyledonous  plants. 
For,  let  it  be  recollected,  how  the  stem  of  an 
oak,  or  any  other  dicotyledonous  vegetable,  is 
formed  and  grows:— the  seed  germinates;  the 
radicle  descends  into  the  ground ;  the  little  stem, 
or  its  representative  oigui,  which  aerveB  aa  a 
support  to  the  gemmule,  and  nnsea  it  above  the 
base  of  the  radide,  ascends*  At  this  early  period 
in  the  life  of  the  pleat,  tiie  eigan  which  is  to 
oonstitute  the  stem  already  ezista  under  thefbrm 
of  a  more  or  leas  elongated  cylinder,.  compoee4 
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intemall J  of  a  cellular  Ussue^  repreaentiiig  the 
meduUa^  and  externally  of  tabes  or  fibres,  dodt 
stitating  the  first  rudiments  -of  the  wood,  the 
barky  and  in  genersl  all  the  filsaieptwis  parts  of 
the  BteoQu    We  |»ooeed  to  eraiame  a  pafaa-aeed 
at  the  period  -of  gaaninatioBL     Its  ndhmlar 
astreautjr  elongates  m&f  or  hm,  barsts  at  its 
snmaut^  k>  penait  the  escape  of  the  rafidle, 
whioh  was  ppmously  iiBpdsoned  in  a  kind  of 
closed  bsg,  named  the  cotoaftec,  -which  it  teacs 
La  Older  to  penetrate  into  the  ground,  and  be- 
come the  laet.    The  oppeefite  extremity  to  the 
xadiols  the  cotyledon,  assnioes  a  slighi  dereiop- 
mcBt,  but  is  presently  seen  to  split  on  one  of  its 
sides,  benesih  itsaonunit;  and  through  this  rfit 
or  mptuie,  issues  a  Tsriable  number  of  iespres, 
at  fiMt»  embtacing  each  other.    But  in  this 
embryo  of  the  palm,  we  see  no  ivdimenlt  of  the 
Stan,  as  in  the  embryo  cf  tiie  oak,  lime^  pine, 
and  other  dicetyledeiieB.    The  oigan  to  which 
that  name  is  ukimaftelygiTai,  has  to  be  gmdaidily 
formed  at  the  expense  of  another  organ.    As  we 
haye  already  eoq^ained,  the  bases  of  the  leares 
which  are  saccesriTely  developed,  iqiproaching 
doeer  to  each  other,  in  oonseqnenee  of  the  puts 
sore  exerted  upcQ  the  outermost,  la  proportion 
as  new  ones  are  deyeloped  witldn,  adhere  to- 
gether, and  ultimately  form  a  kind  of  fleshy 
platform,  composed  of  cellnlar  tissue,  and  tra- 
veocsed  by  scattered  fibres.    What  is  called  the 
stipe  or  trunk  in  the  palm,  is  therefore  an  oigan 
composed  of  a  great  number  of  scales,  which  are 
only  the  bases  of  leayes  more  or  less  united 
together,  and  presenting  at  their  interior  a  cen- 
tral and  terminal  bud,  which  is  its  eaaentiaUy 
vegetating  oigan.    Thus,  then,  the  stipe  of  a 
palm  is  not  really  a  atem,  whetiier  we  ooorider 
it  as  to  its  origin  and  deydlopment,  or  its  oigani- 
aition.    Something  of  this  same  nature  occurs 
in  other  plants,  especially  in  the  subtezxanean 
stem,  or  what  is  commonly  called  the  root,  of 
the  genus  iris.  It  is  a  fleshy  body,  baring  some 
longitudinal  fibres  in  its  interior,  and  present- 
ing, at  its  outer  surface,  the  cicatrices  of  the 
scales  which  compose  it.    If  we  foUow  its  de- 
yelopment,  we  find  that  it  owes  its  formation 
to  the  basesof  the  leaves,  which  baring  remained 
unwithered,  while  their  u^>er  part  has  been  de- 
stroyed, haye  united  together  and  formed  the 
flcashy  body,  whicb^  in  the  genus  iris,  is  com- 
monly desig^iated  by  the  names  of  root,  rhizoma, 
stock-root,   or   subterranean    stem.        Conse- 
quently, ibiB  organ,  like  the  stipe  of  the  palms, 
is  in  reality  neither  a  root  nor  a  stem,  but  a 
collection  of  basef  of  leayes  all  united  into  a 
single  mass.     A  species  of  garlic,  aUUun  sene- 
scmsy  presents  an  organ  predsely  similar,  being 
a  more  or  less  fleshy  and  branched  stock.  From 
this  stock  of  allium  senesoeru  and  the  genus  iris, 
does  there  not  appear  to  be  a  gradual  transition 
to  the  solid  or  scaly  bulbs  of  the  lilies  ?    A 


bulb  is  merely  an  oigan  composed  of  scales, 
varying  in  their  form  and  diq>orition,  but  al- 
ways seated  on  a  fleshy  platform,  and  coyering 
a  oentrai  and  terminal  bud;  while  the  scales 
themsei^Fes  SM  nothing  but  leayes,  whose  base 
alone  b  developed,  or  whose  base  alone  has  re- 
mained imwithered,  while  the  upper  part  has 
been  dertroyed.  If,  as  has  been  presumed,  the 
subtenanean  stodt  of  the  faris  has  the  same 
origin,  the  same  miods  of  deyelopment,  and  the 
same  oiganizBtton  as  the  stipe  of  the  palms ;  and 
^  on  tiba  other  hand,  there  is  no  perceptible 
difierence  between  the  alleged  stock  of  the 
iris  and  the  bulb  of  most  of  the  lilies,  it  ap- 
peans  trnposBible  not  to  draw  the  conchtsion, 
that  the  stipe  of  the  palms,  in  place  of  being  a 
stem,  is  in  foct  merely  a  bulb.  This  opinion 
might  seem  paradoxical  to  a  person  who  should 
not  oyerlook  the  general  form,  the  size  and 
dumtion  of  the  stipe  of  the  palms,  compared 
with  the  bulb  oi  other  monocotyledonous  plants. 
But  if  wt  reflect  attsntiyely  that  these  diflerent 
properties  are  not  essential  to  the  nature  of  that 
oigan;  that  they  are  often  wanting  in  a  great 
number  of  species;  that  in  some  the  stipe,  in 
place  of  being  long  and  cylindrical,  is  short, 
scareely  perceptible,  and  sometimes  coneists 
nmrely  of  a  kind  of  bulMform  enlaigement ; 
that,  in  other  qiedes,  this  stipe,  so  far  fi^>m 
being  hard  and  woody,  is  soft  and  fleshy,  and  is 
easily  penetrated  by  cutting  instruments,  these 
difleraices,  which  at  first  seem  so  striking,  in- 
stantly disappear.  I^  on  the  other  hand,  we 
examine  the  origin,  the  mode  of  formation,  and 
the  manner  of  growth  of  the  stipe  compared  with 
those  oi  the  bulb,  vire  must  conclude  that  the 
two  oigans  are  esaeatially  the  same. 

In  this  ^t^rntair  of  ricwing  the  stipe,  we  can 
easily  account  for  the  circumstance  of  its  being  so 
rarely  branched.  It  is  well  known  that  a  branch 
is  never  any  thing  else  than  the  result  of  the 
dongation  of  a  bud,  generally  placed  in  the 
axilla  of  a  leaf.  Now,  in  the  monocotyledones, 
these  axillar  buds  are  almost  always  abortive, 
or  remain  in  the  rudimentary  state,  as  in  most 
of  the  grasses.  This  is  also  the  case  in  the 
palms :  their  axillar  buds  generally  remain  in  the 
rudimentary  state,  and  then  the  stipe  is  perfectiy 
simple ;  but,  in  certain  drcumstances,  some  of 
these  buds  receiving  more  nourishment  than  the 
rest,  are  deyeloped,  or  in  other  words,  the  leayes 
composing  them,  which  tmite  together  at  their 
base^  ultimately  form  a  new  stipe  proceeding 
fiMHn  the  first.  This  is  what  takes  place  in  cer- 
tain species  of  ^icoo,  in  the  Doom  Palm  of  Upper 
Egypt,  &c 

Hitherto  the  growth  in  diameter  was  generally 
admitted  as  the  exclusiye  result  of  the  new 
layers  which  are  added  every  year  between  the 
alburnum  and  bark.  Dutrochet  has  proyed 
that  yegetables  increase  in  diameter  in  two  direo- 
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tions;  1st,  In  thickness^  by  the  formation  of 
new  layers  between  the  bark  and  alburnum ;  and 
2dly9  In  breadth,  by  the  lateral  development  of 
the  new  layer  and  the  formation  of  new  bundles 
of  fibres.  This  growth,  m  the  direction  of  the 
thickness  and  breadth,  takes  place  equally  in 
the  roots  and  stems. 

It  was  on  the  stem  of  Clematis  VitaXba  that 
Dutrochet  made  his  first  obserrations.  When 
the  extremity  of  a  young  branch  of  that  plant 
is  cut  across,  it  is  found  to  be  composed  of  six 
bundles  of  longitudinal  fibres,  separated  from 
each  other  by  medullary  rays  or  i^>acefrof  con- 
siderable breadth.  By  d^frees,  and  in  the  pro^ 
gress  of  vegetation,  there  forms  at  the  centre  of 
each  medullary  space  a  new  bundle  of  longitu- 
dinal fibres,  which  presently  acquires  the  same 
size  as  the  six  original  bundles,  so  that,  by  the 
end  of  the  first  year,  the  stem  is  found  to  be 
composed  of  twelve  bundles  of  fibres,  separated 
by  an  equal  number  of  medullary  rays. 

In  the  course  of  the  seeond  year,  each  of  the 
six  original  bundles  is  divided  into  three  by  the 
median  production  of  a  new  bundle  of  longitu- 
dinal fibres,  separated  from  the  other  two, 
between  which  it  has  been  developed,  by  two 
imperfect  medullary  rays,  which  do  not  reach 
the  central  medulla.  On  the  other  hand,  the 
six  other  secondary  bundles  of  the  first  year 
divide  each  into  two,  by  the  formation  in  their 
middle  of  a  new  imperfect  meduUaiy  ray.  From 
tbis  there  results,  that,  at  the  end  of  the  second 
year,  there  are  thirty  bundles  of  fibres,  separated 
from  each  other  by  an  equal  number  of  medul- 
lary rays  or  spaces,  of  which  twelve  only,  viz., 
those  which  existed  at  the  end  of  the  first  year, 
are  complete,  and  establish  a  direct  communica- 
tion between  the  external  and  the  internal 
medulla. 

If  we  attend  to  the  manner  in  which  the 
bundles  of  longitudinal  fibres  have  been  multi- 
plied, we  shall  see  that  the  growth  has  taken 
place  in  a  lateral  direction ;  for  the  median  pro- 
duction of  new  bundles  of  fibres  at  the  centre  of 
the  medullary  rays,  or  that  of  new  medullary 
rays  at  the  centre  of  the  bimdles  of  fibres,  w^ould 
necessarily  produce  a  lateral  dilatation,  and  con- 
sequently increase  the  width  of  the  circular 
layer  in  which  this  development  had  been 
effected.  This  lateral  dilatation  was  first  per- 
ceived by  the  able  experim^iter,  whose  observsr 
tions  we  here  relate. 

The  growth  in  breadth  stops  in  the  parts  the 
moment  they  become  solid.  Thus  it  no  longer 
takes  place  in  the  woody  layers ;  but  it  continues 
in  the  bark,  and  it  is  thus  that  it  allows  the 
woody  layers  to  increase  in  thickness. 

The  growth  in  breadth  takes  place  in  the  roots 
also,  as  we  have  already  said ;  but,  in  that  organ, 
it  always  commences  by  the  median  production 
of  new  medullary  rays  at  the  centre  of  the 


bundles  of  fibres.  Subsequently,  {haa^  new 
medullary  spaces  themselves  g^ve  rise  to  other 
collections  of  fibres. 

From  what  has  been  said  above,  it  will  be 
seen  that  the  organic  elements  of  vegetables  have 
a  natural  tendency  to  the  median  production^ 
Thus  the  bundks  of  fibres  tend  to  produoe  new 
medullary  rays  in  their  middle  part,  and,  on  the 
other  hand,  the  medullary  mys  tend  to  produoe 
new  bundles  of  longitudinal  fibres. 

Having  stated  Dutrochet's  opinion  respecting 
the  growth  in  breadth,  we  now  proceed  to  give 
an  account  of  his  ideas  on  the  development  tn 
thickness.  The  woody  layers  of  new  formation 
which  are  developed  eadi  year,  are  sepanted 
from  the  old  ones  by  a  thin  layer  of  central 
medulla.  These  layem  of  medulla,  whidi  se- 
parate the  woody  layers  from  each  other,  are 
not  always  easily  perceived ;  but  they  are  very  di»> 
tinct  in  some  trees,  for  example,  in  Rhus  typhma^ 
where  their  darker  colour  distinguishes  them  at 
first  sight  from  the  layers  of  wood,  which  are 
Hghter.  In  spring,  the  growth  in  thickness 
always  eommences  by  the  formation  of  this  thin 
layer  of  cellular  or  medullazy  tLssue.  Soon 
after,  in  consequence  of  the  fiaculty  which  it 
possesses  of  giving  rise  to  longitudinal  fibres, 
this  layer  of  pith  produces  vessels  which  surroimd 
it,  and  thus  forms  a  kind  of  medullary  canal, 
which  is  destined  at  a  later  period  to  become  the 
new  woody  layer. 

In  this  theory  we  see  the  important  function 
which  the  author  attributes  to  the  pith.  It  be- 
comes the  essential  agent  of  the  growth  in 
diameter,  as  it  gives  rise  to  the  vessels  which  are 
subsequently  to  form  the  new  layer  of  wood. 

The  same  phenomena  take  place  in  the  liber. 
Each  of  its  folds  is  sepaorated  by  a  thin  layer  of 
cellular  tissue,  which  belongs  to  the  cortical 
medulla,  and  by  means  of  which  the  annual 
growth  is  efiected. 

Theory  o/enffraftinff.  The  most  natural  and 
most  easy  means  of  multiplication  in  vegetables 
is  undoubtedly  by  seeds,  and  it  is  that  by  which 
the  vegetables  dispersed  over  the  surfiu»  of  the 
globe  are  naturally  renewed ;  but  there  are  others 
which  art  fi:equently  employs  to  perpetuate  and 
multiply  certain  races  or  varieties  of  trees  which 
cannot  be  propagated  by  seed.  The  processes 
here  alluded  to,  are  the  propagation  by  layers, 
by  slips,  and  by  grafts.  We  shall  state  the 
theory  of  these  three  operations  in  a  general 
manner,  and  with  reference  to  vegetable  phym- 
ology.  An  account  of  the  yactical  art  of  en- 
grafting wUl  be  given  afterwards. 

1st  J  Propagating  by  k^ers  is  an  operation  by 
wliich  the  base  of  a  young  branch  is  surrounded 
with  earth,  and  made  to  ehoot  forth  roots,  before 
it  is  separated  from  the  parent  stock.  Some- 
times this  operation  is  performed  upon  the  lower 
branches'  of  a  yoimg  shrub,  which  are  bent 
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downwards  and  coverad  with  earth ;  and  some- 
times  it  is  made  upon  the  npper  branches,  which 
are  made  to  pass  through  a  vessel  filled  with 
peat-earth.  To  jfocUitate  Una  prooessy  an  incision 
is  generaUy  made  at  the  base  of  the  young 
branch,  or  a  tight  ligature  is  applied  to  it,  in 
order  to  favour  the  formation  of  roots.  These 
roots  are  buds  which,  on  being  immersed  in 
earth,  become  elongated  into  slender  radicular 
fibres ;  whereas,  if  left  in  the  air,  they  would  be 
developed  into  young  scions.  This  mode  of  pro- 
pagation is  employed  for  many  plants^  such  as 
Pinks,  Hortensis,  Heaths,  Grooseberries,  &c. 

2dfy^  Propagating  by  slipB  difiers  from  the 
preceding  method  in  this  re^>eet,  that  the  young 
branch  is  separated  from  the  stock  previously  to 
its  being  fixed  in  the  ground.  There  are  trees 
of  which  slips  take  root  very  readily.  In  gen- 
eral, those  of  whidi  the  wood  is  white  and  light 
succeed  best.  Thus  a  slip  of  willow,  poplar,  or 
lime,  on  being  stuck  in  the  ground,  takes  root 
there  in  a  short  time,  and  soon  shoots  up  vigor- 
ously. A  slip  succeeds  with  more  certainty 
when  two  or  three  young  buds  are  left  under 
ground;  that  is,  upon  the  lower  part  of  it. 
These  buds  become  elongated  into  roots,  which 
singularly  aid  the  suction  by  which  the  develop- 
ment of  the  young  scions  is  to  be  effected.  Not 
nn&equently  incisions  are  made  at  the  base  of 
the  slips,  or  ligatures  applied,  to  facilitate  the 
growth  of  the  roots.  Sometimes  they  are  even 
split  longitudinaUy  at  their  base,  and  a  piece  of 
sponge,  soaked  in  water,  is  inserted.  Some  woody 
species  are  very  difHcult  to  be  propagated  by 
slips,  such  as  the  pines,  oaks,  heaths,  and.  in 
general  trees  with  very  dense  or  resinous  wood. 

3dfy^  Grafting  is  an  operation  by  which  a  bud 
or  young  scion  is  inserted  upon  an  individual, 
and  is  there  developed  so  as  to  become  identified 
with  the  stock  on  which  it  has  been  placed. 
Grafting  can  only  succeed  when  it  is  performed 
between  v^;etating  parts.  Thus,  wood  cannot 
be  grafted,  nor  even  alburnum.  In  the  opera- 
vion  and  phenomena  of  grafting,  the  great  simi- 
larity which  exists  between  buds  and  seeds,  es- 
pociaUy  with  respect  to  their  development,  may 
be  remarked.  These  two  organs  are  destined  to 
give  rise  to  new  individuals,  some  of  which  live 
at  the  expense  of  the  stock  on  which  they  are 
developed  ;  while  the  rest  submst  by  themselves, 
and  without  requiring  foreign  assistance. 

It  is  to  be  remarked,  that  grafting,  or  union 
of  parts,  can  take  place  only  between  vegetables 
of  the  same  species^  species  of  the  some  genera, 
or,  lastly,  genera  of  the  same  fiunily ;  but  never 
between  individuals  belonging  to  different  na- 
tural ordera.  For  example,  the  peach  may  be 
grafled  upon  the  almond,  the  apricot  on  the 
plum,  the  pavia  on  the  horse-chestnut ;  but  the 
operation  would  not  succeed  between  the  latter 
tree   and  the  almond,  it  being  necessary  that 


there  should  be  a  kind  of  agreement  or  similarity 
between  the  sap  of  the  two  individuals  before 
the  union  of  a  graft  can  be  effected. 

It  is  the  cambium  or  proper  juice  of  vegetiv- 
bles  that  serves  as  a  means  of  union  between 
the  individual  and  the  graft,  in  the  same  manner 
that  in  animals  coagulable  lymph  is  interposed 
between  the  two  lips  of  a  recent  wound,  which 
it  brings  together  and  unites.  When  the 
wound  of  a  graft  is*  examined  about  a  fortnight 
after  the  operation,  a  thin  layer  of  small  greenish 
granulations^  dispersed  in  a  viscid  fluid,  is  seen 
between  the  two  parts  that  have  been  brought 
together.  These  granulations,  the  rudiments  of 
vegetable  oiganization,  are  produced  by  the 
cambium,  which  becomes  solidified  and  organ- 
ized ;  and  this  phenomenon  takes  place  whenever 
a  superficial  wound  is  made  upon  a  tree,  pro- 
vided the  contact  of  air  be  prevented. 

Several  advantages  ara  derived  from  this 
method  of  multiplying  vegetables.  Tlius,  it  is 
used  for  perpetuating  remarkable  varieties  or 
monstrosities^  which  could  not  be  reproduced  by 
means  of  seed  ;  for  procuring  quickly  many  in- 
teresting trees,  which  are  with  difficulty  multi- 
plied by  any  other  means;  for  hastening  the 
fiructification  of  certain  vegetables  by  several 
yean;  for  improving  and  propagating  the  varie- 
ties of  fruit-trees,  &c.  There  are  four  different 
methods  of  engrafting. 

1.  Grafting  by  approach.  This  process  is 
performed  between  two  plants  growing  by  the 
roots^  and  which  it  is  intended  to  unite  by  one 
or  more  points.  For  this  purpose,  wounds  ex- 
actly corresponding  to  each  other  are  made  upon 
the  parts  which  are  to  be  grafted.  Plates  of 
bark  of  equal  size  are  removed,  and  the  wounds 
thus  produced  are  kept  together,  and  protected 
from  the  contact  of  air,  when  union  takes  place 
between  them.  By  this  method,  stem,  branches, 
and  roots  may  be  united,  and  fruits,  or  even 
flowers,  may  be  grafted  upon  leaves. 

2.  Grafting  by  scions.  Grafting  hy  scions  is 
performed  with  young  twigs,  or  even  with  roots, 
which  are  separated  from  the  parent  plant  to  he 
placed  upon  another,  in  order  to  live  upon  it  and 
be  developed  at  its  expense.  Tlie  twigs  which 
are  to  be  grafted  are  generally  separated  some 
days,  and  in  some  cases  even  several  mouths, 
before  the  operation  is  performed,  that  they 
may  have  less  sap  than  tlie  stocks  on  which  they 
are  to  be  placed.  In  this  case,  they  are  kept 
alive  by  immersing  their  lower  extremity  in 
water  or  in  earth. 

Before  this  kind  of  grafting  is  performed,  the 
head  of  the  stock  on  which  it  is  to  be  practised 
is  commonly  cut  off.  Sometimes  the  stock  is 
cut  close  to  the  ground,  especially  in  trees  in 
which  the  graft  requires  to  be  placed  in  the 
earth,  as  in  the  vine,  &c.  Before  this  species  of 
grafting  can  succeed,  it  is  necessary  that  the 
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liber  of  the  graft  should  correspond  in  the  greater 
part  of  its  extent  with  that  of  the  stock  on 
which  it  is  inserted, 

^  Giufting  by  scions  is  managed  in  seyeral  ways. 
Sometimes  the  head  of  the  stock  is  split  into 
two,  and  the  twig  to  be  grafted  is  inserted  in  the 
slit.  This  operation  is  known  by  the  name  of 
eUft-grafting,  Sometimes  the  bark  is  separated 
from  the  subjacent  woody  layers,  and  several 
small  twigs  disposed  in  a  circular  manner  be- 
tween them.  This  method  is  named  eroton- 
grafting.  At  other  times  the  trunk  of  the  tree 
is  prorated,  and  a  young  branch  fitted  and 
permanently  fixed  to  it.  This  method,  which 
is  now  little  employed,  bears  the  name  of  wifMe- 
grafting  or  p^-grafHng»  Occasionally  grafting 
by  scions  is  practised  upon  young  twigs  covered 
with  leaves,  flowers,  and  even  young  fruits.  In 
this  case,  it  is  effected  during  the  full  flow  of 
the  first  sap.  By  this  process,  it  is  not  uncom- 
mon to  obtain  fruit  from  a  tree  fifteen  or  twenty 
years  sooner  than  it  would  otherwise  have  pro- 
duced it.  It  has  even  happened,  that,  in  sowing 
a  seed  at  a  particular  period,  ripe  fruit  has  been 
obtained  from  it  before  the  end  of  the  year. 

Grafting  by  scions  is  also  practised  without 
cutting  off  the  head  of  the  stock,  a  notch  being 
made  on  one  of  its  sides,  to  which  the  graft  is 
applied.  This  is  named  side-grafting y  and  is 
principally  used  for  the  purpose  of  repairing 
the  head  of  a  tree  which  has  lost  some  of  its 
branches. 

Lastly,  to  this  section  may  be  referred  the 
grafting  which  is  performed  with  a  scion  upon 
a  root  left  in  its  place,  or  with  a  root  upon  the 
root  of  another  stock. 

8.  Qrafting  by  buds.  This  consists  in  trans- 
ferring to  another  individual  a  plate  of  bark  to 
which  one  or  more  buds  adhere.  Of  this  kind 
also  is  scutcheon-grafting,  flute-grafting,  and 
other  varieties.  Bud-grafting  is  the  most  gen- 
erally practised,  especially  for  multiplying  fruit- 
trees,  it  being  more  easily  and  expeditiously  per- 
formed than  any  otlier  operation  of  this  nature. 
It  is  performed  in  spring,  at  the  time  when  the 
sap  ascends,  or  in  August.  The  form  to  be  given 
to  the  graft,  and  that  of  the  incision,  vary  greatly 
according  to  the  peculiar  mode  employed. 

4.  Grafting  of  herbaceous  parts  of  vegetables. 
The  discovery  of  this  kind  of  grafting  dates 
from  a  recent  period,  a  few  years  only  having 
elapsed  since  it  was  for  the  first  time  practised. 
It  may  be  performed  with  the  young  herbaceous 
shoots  of  trees,  during  the  full  flow  of  the  sap, 
or  with  annual  plants.  In  order  that  this  graft 
may  succeed,  it  must  be  inserted  into  the  axilla, 
or  into  the  vicinity  of  a  living  leaf  of  the  stock. 
This  leaf  serves  to  draw  the  sap  into  the  graft, 
and  to  facilitate  its  union  and  development.  Tlie 
methods  employed  are  much  the  same  as  fur  the 
other  kinds  of  grafting. 


Sise  of  Irene.  Trees  are,  in  general,  larger 
'and  taller,  in  proportion  as  the  climate  and  the 
situation  in  which  they  grow  are  adapted  to 
their  nature,  and  prove  fiivouiable  to  th^r  de- 
velopment. A  certain  degree  of  humidity, 
joined  to  a  pretty  high  temperature,  appears  to 
be  the  circumstance  most  fiEivourable  to  the 
growth  of  trees ;  and  in  regions  possessing  these 
conditions  of  the  atmosphere,  they  attain  the 
greatest  height.  The  forests  of  South  America 
are,  in  general,  composed  of  trees  greatly  ex- 
ceeding ours  in  their  breadth  and  height,  and  the 
beauty  of  their  foliage  and  flowers. 

Certain  trees  take  a  long  series  of  years  in  ac- 
quiring any  considerable  height  or  diameter ; 
as  the  oak,  the  elm,  and  the  cedar.  Others,  on 
the  contrary,  grow  much,  more  rapidly.  They 
are  chiefly  trees  which  have  light  and  soft  wood, 
as  popbins,  pines,  Acacias,  &c.  Lastly,  there 
are  plants  which  grow  with  such  rapidity,  that 
the  eye  can,  in  a  manner,  follow  the  progress  of 
their  development.  Of  this  kind  is  the  agave 
Americanay  or  American  aloe.  This  plant,  which 
covers  the  rocks  along  the  shores  of  the  Medi- 
terranean, in  the  gulf  of  Grenoa,  when  it  flowers, 
shoots  out  a  stalk  which  sometimes  acquires  a 
height  of  thirty  feet,  in  the  space  of  thirty  or 
forty  days,  or  even  less.  As  it  grows  about  a  foot 
in  a  day,  its  successive  development  should  be 
perceptible  to  the  observer. 

In  general,  the  greatest  height  which  the  trees 
of  our  forests  attain  is  from  120  to  190  feet. 
In  America,  palms  and  many  other  trees  often 
exceed  160  feet.  Trees  vary  as  to  their  diameter, 
not  less  than  in  height.  Some  of  them  occa- 
sionally acquire  monstrous  dimensions. 

In  Britain,  oaks  of  a  great  age  have  been  known 
to  measure  upwards  of  forty  feet  in  circumfer- 
ence at  the  base  of  the  trunk,  with  an  elevation 
of  ten  or  twelve  feet  without  any  division.  At 
Colthorpe,  near  Wetherby  in  Yorkshire,  there 
is  now  growing  an  oak  that  measures  seventy- 
eight  feet  in  circumference  close  to  the  ground, 
and  forty-eight  feet  at  the  height  of  a  yard. 
It  is  said  to  have  begun  to  decline  in  the  reign 
of  Queen  Elizabeth,  and  though  now  much  in 
decay,  is  still  likely  to  stand  for  many  years. 

The  arauearia,  a  pine  of  Norfolk  Island,  is 
found  of  the  extraordinary  height  of  267  feet, 
the  width  at  the  base  being  twelve  feet,  while  at 
the  height  of  eighty  feet  it  continues  of  the  same 
diameter.  Breton  *  describes  another  tree  in  New 
South  Wales,  having  a  triangular  trunk,  one 
side  of  which  was  eighteen  feet  in  width  ; 
another  nineteen  feet,  the  third  twenty-two  feet; 
making  a  total  width  of  fifty-nine  feet. 

"  I  measured,"  says  Mr  Darwin,  "one  of  those 
noble  trees  called  the  Kauri  Pines,  in  a  part 
which  was  not  enlarged  near  the  roots^  and  found 
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it  to  be  thirty-one  feet  in  circumference.  There 
was  another  close  by  which  I  did  not  see,  thirty^ 
three  feet^  and  I  heard  of  one  not  leas  than  forty 
feet.  The  trunks  are  also  veiy  remarkable  for 
their  smoothness,  cylindrical  figure,  absence  of 
branches,  and  having  rery  nearly  the  same  girth, 
with  a  length  from  sixty  to  ninety  feet.  The 
crown  of  this  tree,  where  it  isirregolarly  branched, 
is  small,  and  out  of  proportion  to  the  trunk, 
and  the  foliage  is  likewise  diminutive,  as  com- 
pared with  the  branches.  The  forest  was  almost 
composed  of  the  kauri,  and  the  largest,  from  the 
parallelism  of  their  sides,  stood  up  like  gigantic 
columns  of  wood.  The  timber  of  these  trees  is 
the  most  valuable  product  of  the  island ;  more- 
over, a  quantity  of  resin  ooxes  from  the  bark, 
which  is  collected,  and  sold  at  a  penny  a  pound 
to  the  Americans,  but  its  use  is  kept  secret." 

Trees,  when  placed  in  suitable  soil,  and  in  a 
situation  adapted  to  tlieir  nature,  are  capable  of 
living  for  centuries.  Thus  the  olive-lxee  may 
continue  for  300  years,  and  the  oak  about  600. 
The  cedars  of  Lebanon  seem  in  a  manner  in- 
capable of  decay.  According  to  very  ingenious 
calculations,  Adanson  supposed  that  the  baobab 
might  be  many  thousand  years  old. 

In  dicotyledonous  trees,  the  age  may  be  known 
by  the  number  of  woody  layers  which  a  trans- 
verse section  of  the  trunk  presents.  As  a  new 
layer  of  wood  is  formed  every  year,  it  will  easily 
be  seen  that  a  tree  twenty  yean  old,  must  pre- 
sent at  its  base  twenty  concentric  rings  of  wood, 
and  so  on  successively.  In  the  trees  of  tropical 
climates,  however,  this  annular  indication  is 
less  to  be  depended  upon,  and  may,  as  in  tbe 
case  of  the  baobab,  lead  to  erroneous  conolumons. 

Ui€B  of  stems.  Wood  is  applied  to  so  many 
uses  in  domestic  economy  and  the  arts,  and  is 
so  indispensable  in  the  construction  of  ships  and 
buildings  of  all  kinds,  as  well  as  of  machines 
and  instruments,  that  no  pai't  of  vegetables  can 
dispute  the  superiority  with  it  in  this  respect. 

Many  herbaceous  stems  are  employed  as  food 
for  man  and  animals.  The  stem  of  the  sugar- 
cane supplies  most  of  the  sugar  of  commerce. 
Many  woods  are  used  for  dyeing :  for  example, 
sandal- wood,  logwood,  brazil-wood,  &c.  Leath^ 
is  tanned  with  oak-bark,  and,  in  general,  with 
those  kinds  of  bark  which  contain  a  great 
quantity  of  tannin. 

With  respect  to  medical  properties,  the  stems, 
the  wood,  and  the  bark,  are  of  essential  impor- 
tance. To  these  belong  the  cinchonas,  cinnamon, 
winteT^s-bark,  sassafras,  guyacum,  and  many 
other  medicines  which  possess  so  well-merited  a 
reputation. 

Various  operations  are  often  practised  on  the 
trunks  of  trees.  Incision  is  sometimes  neces- 
sary to  the  health  of  the  tree,  in  something 
of  the  same  way  as  bleeding  is  to  the  health 
of  an  over  full  animal.     The  trunk  of   the 


plum  and  cherry  tree   seldom   expand  freely 
tiU  an  incision  is  made  lengthwise  along  tlie 
trunk,  and  hence  this  operation  is  often  prac- 
tised by  gardeners.    I£  the  incision  only  extenc)^ 
through    the  epidermis,  it  heals  up  without 
leaving  any  scar ;  if  it  penetrates  into  the  interior 
of  the  bark,  it  heals  up  only  by  means  of  leaving 
a  scar ;  but  if  it  penetrates  into  the  wood,  the 
wood    itself  never  heals  up  completely,  but 
new  wood    and    bark   are  formed    above    it. 
Boring  is  an  operation  to  which  the  trunks 
of  trees  are  often  submitted,  for  the  purpose  of 
making  them  part  with  their  sap  in  the  season 
of  their  bleeding,  particularly  the  birch  and  the 
Amterican  maple.  A  horizontal,  or  rather  slanting 
hole,  is  bored  in  them  with  a  wimble,  so  as  to 
penetrate  an  inch  or  two  into  the  wood  ;  from 
this  the  sap  flows  copiously,  and  though  a  num- 
ber of  holes  is  often  bored  in  the  same  trunk, 
the  health  of  the  tree  is  not  materially,  if  at  all 
afiiBcted ;  for  trees  will  continue  to  thrive  though 
subjected  to  this  operation  for  many  successive 
years,  and  the  hole,  if  not  very  large,  wiU  close 
up  again  like  the  deep  incision,  not  by  the  union 
of  the  broken  fibres  of  the  wood,  but  by  the 
formation  of  new  bark  and  wood  projecting  be- 
yond the  edge  of  the  orifice,  and  finally  shutting 
it  up  altogether.     Girdling  is  an  operation  to 
which  trees  in  North  America  are  often  sub- 
jected, when  the  farmer  wishes  to  clear  his  land 
of  timber.    It  consists  in  making  parallel  and 
horizontal  incisions  with  an  axe  into  the  trunk 
of  the  tree,  and  carrying  them  quite  round  the 
stem,  so  as  to  penetrate  through  the  alburnum, 
and  then  to  scoop  out  the  intervening  portion.  If 
this  operation  is  performed  early  in  the  spring, 
and  before  the  commencement  of  the  bleeding 
season,  the  tree  rarely  survives  it ;  though  some 
trees  Uiat  are  peculiarly  tenaceous  of  Ufe,  have 
been  known  to  survive  it  for  a  considerable 
length  of  time.    If  a  tree  is  bent  so  as  to  break 
part  only  of  the  cortical  and  woody  fibres,  and 
the  stem  or  branch  is  but  small,  the  parts  will 
again  unite  by  being  put  back  into  their  natural 
position  and  well  propped  up,  especially  if  the 
fracture  occurs  in  spring,  when  the  juices  are 
in  abundance ;  but  it  will  not  succeed  if  a  con- 
tusion has  crushed  and  destroyed  the  vessels ; 
or  if  the  stem  is  very  large,  even  where  it  suc- 
ceeds, the  woody  fibres  do  not  contribute  to  the 
union,  but  the  hei'baceous  substance  only,  which 
exudes  from  under  the  liber,  and  which  insinu- 
ates itself  through  all  the  interstices.    In  prun- 
ing for   repressing    the   excessive   growth    of 
branches,  a  slanting  division  of  the  branch  is 
made  close  to  the  trunk  ;  in  this  case  the  wound 
soon  closes  up  by  the  meeting  of  the  opposite 
sides  of  the  cut  bark. 
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D[Ti>s(^enitn(E)Bre  bodies  of  vanedfonn,  nature, 
nnd  aspect,  generally  formed  of  scales  closely 
imhriratcd  upon  each  other,  and  cont^nin);  in 
llielr  interior  the  rudiments  of  stems,  branches, 
leaves,  and  organs  of  fructification.  They  are 
always  developed  upon  the  branches,  in  the 
axilla  of  the  leaves,  or  at  the  extremity  of  the 
twijjs.  They  are  oval,  conical,  or  rounded,  com- 
pniiMl  of  scales  which  are  miperimpoeed  upon 
each  other,  covered  externally,  in  Uie  trees  of 
our  climates,  with  a  viscous  and  reunons  coating, 
and  furnished  internally  with  a  downy  tissue, 
destined  to  defend  the  organs  which  they  enclose 
from  the  rigours  of  winter.  Accordingly,  no 
envelopes  of  this  kind  are  o1:i0erved  on  the  treee 
of  the  torrid  zone,  nor  upon  those  whidi  are 
reared  in  the  slieltcr  of  our  hot-houses  ;  but 
those  v^etablea  which  are  destitute  of  them  are 
unable  to  resist  the  cold  of  our  winters,  and 
wouldunavoidably  perish  were  they  exposed  to  it. 

Buds  begin  to  appear  in  summer,  that  is,  at 
the  period  when  v^etstion  is  in  its  greatest 
vigour  and  activity.  They  are  then  called  ejret. 
They  enlarge  a  little  In  autumn,  and  remidn 
stationary  during  winter :  bnt,  at  the  return  of 
spring,  they  follow  the  general  impulse  i 
mtuiicated  to  the  other  parts  of  the  plant ;  they 
dilate  and  swell,  their  scales  separate  and  allow 
the  organs  wliich  they  protected  to  emei^.  It 
is  tlien  ouly  that  they  are  properly  called  bnds. 

The  scales  which  constitute  the  outermost 
part  of  the  buds,  are  not  all  of  the  same  nature 
or  origin.  The  only  lurcuiDstance  in  which  they 
all  agree,  is,  that  they  are  always  abortive  and 
imperfect  organs.  Thus,  they  are  sometimes 
leaves,  petioles,  or  stipule«^  wliich  have  not  ac- 
qnired  their  full  development,  but  which  how- 
ever, in  certain  circumstances,  grow,  are  nn- 
folded,  and  disclose  their  true  nature. 

The  annexedfigure,  which 
is  a  section  of  a  branch  of 
the  ash,  exhibits  the  man- 
ner in  which  buds  origin- 
ate from  the  parent  stem; 
a  is  the  medullary  canal 
containing  the  pith.  The 
pith  Is  also  viuble  in  the 
centre  of  each  of  the  buds ; 
bnt  the  pith  of  the  bnil, 
or  branch,  and  that  of  the 
stem,  do  not  at  first  com- 
municate, nor  do  they  join 
till  the  second  year. 

Buds  are  divided  into 
nal-ed    and    tcaly.      The  • 

Arst  are  those  which  have  no  scales  at  their  eX' 


terior,  and  of  which  all  the  parta  shoot  out  and 
become  developed.  Of  this  kind  are  the  Imd* 
of  most  herbaceous  plants.  Scaly  buds,  on  the 
other  hand,  are  those  whose  oul«r  part  is  formed 
ore  or  less  nomerouB  scales,  as  may  be  ob- 
served in  the  trees  of  our  climates. 

Buds  are,  in  general,  visible  externally  long 
before  they  expand.      There  are  trees,  on  the 

itrary,  in  which  they  are,  as  it  were,  immenttd 

the  very  substance  of  the  wood,  and  only 
make  their  appearance  just  when  they  an  about 
to  be  developed;  as  in  the  acacias,  and  many 
other  legnmines. 

Buds  may  be  tiinpU,  that  is,  may  ^ve  rise  to 
a  single  dioot  only ;  as  in  the  lilac  and  oak :  or 

ipound,  couttuniug  several  stems  or  twigs;  as 
inthefirs.  According totliepartawhichtheyoon- 
tain,  t^y  ve  fiirther  distinguished  into  fioteer- 
buds,leaf-bitdM,KaAtaixed budt.  I.T^itefioieer-bud 

fmit-htid,  is  that  wliich  contains  one  or  more 
flowers  without  leaves.  It  is  generally  pretty 
large,  of  an  oval  or  roimded  form ;  as  -  in  pear- 
trees  aud  apple-trees.  2.  The  Uaf-bud  contains 
only  leaves.  Of  this  kind  is  Uie  bud  which 
inataa  the  stem  of  tJie  common  mezereon. 
3.  Lastly,  the  MMOtf  bad  is  that  which  contains 
flowers  and  leaves  together;  as  in  the  lilac. 

Cultivators  are  never  mistaken  respecting  the 
nature  of  a  bud,  which  they  eamly  distinguisli 
in  fruit-trees  by  its  form.  Thus,  the  bud  which 
bears  Sowers  is  conical  and  enlarged,  while  tbal 
which  bears  leaves  only,  is  slender,  elongated, 
and  pointed. 

The  Twio.  The  name  of  turio  b  given  to 
the  Bubten&nean  bad  of  perennial  herbaceouii 
plants,  which,  ou  l>eing  developed  annually,  pro- 
ducee  the  new  stem.  Thus,  the. part  of  the  as- 
paragus which  we  eat  is  the  turio  of  that  plant. 
The  difference  between  the  bud  properly  so  called 
and  the  turio,  is,  that  the  latter  always  ariBea 
from  a  vivacious  root,  or  a  rhizoma ;  in  other 
words,  is  of  subterranean  origin,  while  the  bud 
always  arises  upon  a  part  exposed  to  the  air  and 
light. 

The  bulb  is  a  kind  of  bud  beloi^^g  to  certain 
perennial  herbaceous  plants,  and  particularly  t« 
the  monocotyledones.  It  has  already  been  st^ed, 
when  describing  the  bulbiferons  roots,  that  the 
bulb  is  supported  by  a  kind  of  solid  and  horiconlal 
plate,  lying  between  it  and  the  true  root.  To 
this  flattened  tuhercU,  the  fleshy  scales,  of  which 
the  bulb  is  externally  formed,  are  fixed  by  their 
base.  The  interior  contains  the  rudiments  of 
the  flower-stalk  and  leaves.  These  scales  be- 
Dome  thicker,  and  more  fleshy  and  succulent, 
the  more  internally  they  are  situated  in  the  bull*. 
The  outermost,  on  the  contrary,  are  thin  and 
dry  like  paper. 

Sometimes  these  scdes  are  of  one  pie«e,  and 
are  enclosed  within  each  other,  or  a  mngle  scale 
embraces  the  whole  circumference,  of  the  bulb  ; 
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as  in  the  common  onion,  cut  i7,^  and  the  hya- 
cinth. They  are  then  named  coaUd  or  tunieated 
hiiUs,  At  other  times,  tJiese  scales  are  smaller,  free 
at  their  sides,  and  cover  each  other  only  in  the 
manner  of  tiles  on  a  roof;  as  in  the  white  lily,  cut 
1 7,^.  Lastly,  the  coats  are  sometimes  so  close  as  to 
be  confounded  together,  when  the  bulh  seems  as 
if  formed  of  a  solid  and  homogeneous  substance. 
Bulbs  of  this  kind  are  named  soiidyaa  in  the 
common  saiFron. 

Bulbs  are  generally  of  an  oval  or  globular 
form.  Sometimes,  however,  ihey  are  more  or 
less  elongated  and  even  cylindrical ;  as  is  ob- 
served in  some  species  of  Allium.  In  the  ba- 
nanas the  bulb  is  vexy  elongated,  cylindrical,  and 
stem-like.  They  are  sometimes  HmpUy  or  formed 
of  a  single  body ;  as  in  the  tulip  and  squill.  Or 
they  are  multiple^  when  several  small  bulbs  are 
found  collected  under  the  same  envelope;  as 
in  garlic. 

Bulbs,  being  tlie  buds  of  certain  perennial 
herbaceous  plants,  are  necessarily  reproduced 
every  year.  But  their  r^neration  does  not 
take  place  in  the  same  manner  in  all  the  q>ecies. 
Sometimes  the  new  bulbs  arise  in  the  very  centre 
of  the  old  gnes,  as  in  ^the  common  onion  ;  at 
other  times,  from  the  lateral  part  of  their  sub- 
stance, as  in  meadow  saffron ;  or  the  new  bulbs  are 
developed  by  the  side  of  the  old  ones,  as  in  the 
tulip  and  hyacinth;  or  above  them,as  in^^o^to^tMy 
or  beneath  them,  as  in  many  species  of  ma. 
in  common  language,  the  young  bulbs  are  named 
onsets. 

In  proportion  as  a  bulb  shoots  up  the  stem 
which  it  contains,  the  outer  scales  diminish  in 
thickness,  fade,  and  at  length  become  perfectly 
dry.  They  consequently  appear  to  supply  the 
young  stem  with  a  portion  of  the  materiab  ne- 
oeaeary  for  its  development. 

Ihibercles  are  true  subterranean  bulbs,  belong- 
ing to  certain  perennial  plants.  They  are  some- 
tunes  HmpUy  and  develope  only  a  single  stem ; 
as  in  the  genus  orchis^  Occasionally  multiple^ 
that  is,  several  together,  each  sending  out  a  par- 
ticular stem  ;  as  in  samfraga  granulata.  Some- 
times eampoundy  which  is  tKe  case  when  several 
stems  issue  from  a  single  tubercle;  as  in  the  potato. 
The  name  of  bullnls  is  applied  to  a  kind  of 
small  solid  or  scaly  buds,  that  grow  on  different 
parts  of  a  plant,  and  are  susceptible  of  vegeta- 
ting by  themselves;  or  which,  when  detached 
from  the  parent  plant,  become  developed  and 
produce  a  vegetable  perfectly  similar  to  tliat 
whence  they  derived  their  origin.  Plants  bear- 
ing buds  of  tliis  kind  are  named  vivip€^rous. 
They  may  occur  in  the  axilla  of  the  leaves. 
At  other  times  they  are  produced  in  the  place 
of  the  flowers.  The  nature  of  the  htUbiU  is 
similar  to  that  of  the  Indbs  properly  so  called. 
Sometimes  they  are  scaly;  at  others  solid  and 
compact. 


Tlie  small  bodies  developed  in  different  parts 
of  agamic  plants,  such  as  ferns,  lycopodiaces, 
mosses,  lichens,  &c.,  and  which  liave  been  im- 
properly named  seedsy  must  be  considered  as  ti-ue 
bulbils.     Although  these  bodies,  to  which  we 
give  the  name  of  sporulesy  are  capable  of  pro- 
ducing a  plant  similar  to  that  fvoia  which  tliey 
are  detached,  they  cannot  be  confounded  witli 
true  seeds.    In  fact,  the  essential  character  of 
the  seed  \&  that  it  contains  an  embryo,  that  is, 
a  body  complex  in  its  nature,  composed  of  a 
radicle  or  rudiment  of  a  root,  a  gemmule  or  germ 
of  the  stem,  and  a  cotyledonary  body.    By  the 
act  of  germination,  the  embryo  properly  so  called, 
merely  developes  the  parts  which  already  existed 
in  it  perfectly  formed.     Germination  does  not 
give  rise  to  them  ;  it  merely  places  them  in  cir- 
cumstances favourable  to  their  growth.    In  tlie 
bulbils,  on  the  contrary,  and  especially  in  the 
sporules  of  the  agamic  plants,  there  is  no  em- 
bryo.   In  them  there  is  no  trace  of  radicle,  coty- 
ledons, or  gemmule.    Germination  creates  these 
parts  in  them.    They  are  not,  therefore,  true 
seeds. 

Uses  of  Buds  and  Bulbs*  Several  kinds  of 
buds  are  employed  in  domestic  economy  as  food : 
such  as  the  turios  of  asparagus,  and  of  sevei-al  other 
plants  of  the  same  family.  Every  one  knows 
the  daily  use  that  is  made  of  different  species  of 
the  genus  allium;  such  as  the  common  onion, 
the  garlic,  the  leek,  and  the  shallot. 

The  bulbs  or  buds  of  some  vegetables  are  also 
used  in  medicine.  Thus  it  is  of  the  buds  of  the 
pinus  picea  infused  in  beer  that  spruce  beer  is 
noade.  The  scales  of  the  bulb  of  the  conmion 
squill  furnish  a  powerful  diuretic,  and  they  are 
also  employed  as  a  stimulant  to  the  pulmonary 
organs.  Garlic  is  well  known  to  be  a  cure  for 
intestinal  worms. 


CHAP.  IX. 


THE  LEAVES. 


The  leaves  ai*e  the  next  organs  to  be  con- 
sidered. They  are  found  on  all  the  higher  ordei-s 
of  plants,  although  many  of  the  simpler  kinds 
are  entirely  destitute  of  them.  Befoi-e  ex- 
panding into  their  full  size,  leaves  are  at  fii-st 
coQed  up  in  a  bud,  as  has  been  already  explained. 
The  manner  in  which  leaves  are  thus  coiled  up, 
differs  in  the  different  kinds  of  plants.  Sometimes 
they  are  folded  up  lengthwise  into  two  lialves, 
so  that  the  margins  of  each  side  exactly  coincide. 
Sometimes  they  are  folded  from  above  do  wnwai'ds, 
as  in  the  aconite ;  at  other  times  they  are  plaited 
like  a  fern,  as  in  the  common  cun-ant  and  vine, 
or  rolled  up  in  a  spiral  form,  as  in  the  apricot; 
the  margin  of  the  leaves  being  either  rolled 
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Inwarda  or  ontworda,  or  the  leaf  is  rolled  from 
above  downwarda,  an  in  the  family  of  ferns. 
Leares  are  characteriied  as  membranona,  greenish 
coloured,  and  generally  flat  appendages,  springing 
from  twigs,  branches,  the  trunk,  or  the  neck  of 
the  root  of  plants.  They  generally  lie  with 
the  plane  of  their  aurjscc  in  a  horizontal  direc- 
tion. Their  epidermis  Is  poTona,  and  their  nsc 
ia  to  absorb  gasea  and  moistnre  for  the  nourish- 
ment of  the  plant,  and  at  the  same  time  to  exhale 
the  moisture  and  gaseawhich  are  aaperabundont. 
Leaves  arefbimed  of  a  net-work, of  fibrODseub- 
stance  aimilar  to  that  composing  the  stem,  while 
the  intetsticea  ore  filled  up  with  cellalar  tissne, 
or  a  soft  greenish  matter,  aimilar  to  the  herba- 
ceouB  envelope  which  liea  between  the  outer  and 
inner  bark  of  the  stem. 

Sometimes  the  body  of  the  leaf  Is  attached 
Immediately  to  tiie  stem,  without  any  inter- 


s 


poppy,  when. 


mediate  stalk,  na  in 

it  is  laid  to  be  lessile,  fig. 

More  frequently,  however,  there  is  a  central 
atalk  on  which  it  is  supported,  which  ia  called 
Oiepetiole,  In  this  case  the  leaf  is  said  to  be 
petiolale,Bs  in  theMra, lime, rosemary,  &e., fig. c. 
This  latter  being  the  more  general  arrange- 
ment, the  leaf  may  be  considered  as  formed  of 
two  parts,  the  petiok,  and  the  dui  or  limii ;  the 
latter  being  the  generally  flat  and  greenish  part 
which  conatitutea  the  leaf  property  ao  called. 
The  petiole  being  wanting  in  many  leaves,  and  the 
limb  itself  being  also  aometimee  absent,  through 
abortion ;  the  leaf  then  consists  of  the  petiole 
only,  which  frequently  dilates  and  aeaames  the 
form  and  characters  of  a  aeaaile  leaf:  as,  for  ex- 
ample, in  all  the  umple-leaved  acadaa  of  New 
Holland. 

tn  the  leaf  there  are  distinguished  on  upper 
tarfaee,  which  ia  commonly  smoother,  more 
green,  covered  with  a  more  closely  adhering 
epidermia,  and  presenting  fewer  cortical  pores ; 
and  a  W«r  mr/oce,  of  a  less  deep  colour,  often 
covered  with  hair  or  down,  with  an  epidermis 
more  loosely  attached  to  the  herbaceous  layer, 
and  presenting  a  great  number  of  small  holes, 
the  orifices  of  the  internal  vesaela  of  the  planL 
It  ia  accordingly  by  their  lower  surface  that  the 
leaves  absorb  the  fluids  which  are  exhaled  by 
the  earth,  or  which  are  dlETused  and  mingled  In 
the  atmosphere. 


The  lower  sur&ce  of  the  leaf  ia  also  remarka- 
ble for  numerous  projecting  prolongations  run- 
ning in  dilFerent  directions,  which  are  merely 
divisions  of  the  petiole,  named  nerves.  One 
of  these  nervea,  named  the  mid-rib,  or  mUdte- 
neree,  is  nearly  constant  in  its  dispomtion, 
and  forms  tlie  continuation  of  the  peUole,  having 
generally  a  longitudinal  direction,  and  dividing 
the  leaf  into  two  lateral  parts  which  are  pretty 
frequently  «quaL  From  ita  base  and  aides  pro- 
ceed the  other  nervea,  running  in  different  direc- 
tions, and  frequently  uniting  with  each  other. 
The  nerves  assume  difleient  names  according 
to  their  thickness,  and  the  degree  in  which  they 
project  at  the  lower  surfiice  of  the  leaf.  The 
titrva,  properly  so  called,  are  prominent  and 
very  distinct ;  when  they  are  len  ao,  they  are 
named  imhm;  and  the  last  ramifications  of  the 
veins,  which  intermingle  freijnently,  and  form 
the  skeleton  of  the  leaf,  are  called  vemtles. 

It  must  be  observed  that  the  neree*  of  jilanta 
have  no  resemblance  in  structure  or  functions  to 
the  narvea  of  animala.  They  are  merely  bundles 
of  porous  vetfelt,  spiral  vestah,  and  faltt  traeiitr, 
enveloped  in  a  c«rtun  quantity  of  cellalar  tissue. 
Sometimes  the  nerves  are  prolonged  beyond  the 
circumference  of  the  did  of  the  leaf,  and  when 
rigid,  form  spines  or  thorns,  more  or  less  acutf, 
OS  in  the  holly. 

As  the  diapofdtion  of  the  nerves  upon  the 
leaves  serves  to  characterize  certain  divisionB  of 
v^tables,  they  merit  the  greatest  attention. 
Thus,  in  most  of  the  monocotyledons,  tlie  nervea 
are  almost  always  rimple,  veiy  little  branched, 
and  with  few  exceptions,  parallel  to  each  other, 
as  in  cut  2ft,  fig.  a.  In  the  dieotyledonea  they 
do  not  present  this  disposition;  but  they  are 
frequently  much  ramified,  and  interlaced  with 
each  otiier. 

The  mora  remarkable  varieties  in  the  disposi- 
tion of  the  nerves  may  be  referred  to  the  fol- 
lowing : 

A  leaf,  whether  sessile  or  petiolatc,  may  be 
attached,  in  varioua  ways,  to  the  stem  or  branches 
which  support  It.  Sometimea  it  ia  dmply  arli- 
eulaled,6.xiA  without  directly  uniting  by  the  whole 
of  its  base, is fflmplyfixedbyakind  of  contraction 
orarUcHlation,as  In  the  maple  and  horse-chestnut. 
These  leaves  are  then  eaducout,  or  fall  veryeariy. 
At  other  times  the  leaf  is  so  united  to  the 
stem,  that  it  cannot  be  aeparated  from  It  without 
being  torn.  Such  leaves  remain  on  the  tree  as 
longasthebranchthatBapport8them,a3intheivy. 
The  manner  in  which  sessiU  leaves 
are  attached  to  the  stem  also  deserves 
examination.  Thus  the  middle  nerve 
sometimes  enlargea  and  embraces  the 
stem  in  about  half  of  its  circum- 
ference.   The  leaves  are  then  named 


The  leaf  b  said  to  be  an^lexieavl,  on  the 
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other  haiid,  when  it  embraces  the  stem  in  its 
whole  circumference,  as  in  the  common  goats- 
beard,  and  the  white  poppy. 

Frequently  also  the  base  of  the  leaf  is  pro- 
longed so  as  to  form  a  sheath,  which  entirely 
surrounds  the  stem,  and  envelopes  it  for  a  certain 
length.  In  this  case,  the  leaves  are  named 
Bheathing^  as  in  the  wheat,  oats,  and  grasses. 
This  sheath  may  be  considered  as  a  very  broad 
petiole,  of  which  the  two  edges  are  oocasionaUy 
united  to  form  a  kind  of  tube.  The  place  at 
which  the  limb  of  the  leaf  and  the  sheath  meet, 
is  named  the  neck.  Sometimes  it  is  naked,  at 
others  furnished  with  hairs,  as  in  poa  pihsa^  or 
with  a  small  membraneous  upper  appendage,  as 
is  observed  chiefly  in  the  grasses. 

Leaves  of  the  same  plant  frequently  differ  in 
form,  according  to  the  part  of  the  plant  from 
whicli  they  arise  ;  hence  they  are  seminal  leaves 
when  the  cotyledons  rise  above  the  soil  and  as- 
sume the  form  of  leaves.  These  will  be  alluded 
to  when  treating  of  the  germination  of  seeds. 
In  some  plants  the  diversity  of  the  leaves  b  very 
remarkable;  thus,  ivy  has  some  of  its  leaves 
entire,  and  others  deeply  lobed.  Leaves  also 
vary  according  to  the  medium  in  which  they 
vegetate.  Aquatic  plants  have  generally  two 
kinds  of  leaves ;  one  set  swimming  at  the  surface 
of  the  water,  or  raised  a  little  above  its  level ; 
the  other  always  immersed  in  this  fluid.  Thus^ 
the  water  crowfoot  has  lobed  leaves  which  float  at 
the  BurfiBce,  and  leaves  divided  into  exceedingly 
narrow  and  very  numerous  segments,  which  are 
Immersed  in  the  water.  Radical  leaves  are  those 
which  come  ofl^  directly  from  the  root ;  cauline^ 
or  stem  leaves,  are  attached  to  the  stem,  while 
branch  leaves  spring  from  the  minuter  ramifica- 
tions. Floral  leaves  are  those  which  accompany 
the  blossoms. 

Leaves  may  be  ranged  opposite 
to  each  other  in  pairs,  or  alter- 
nate, coming  off  one  by  one, 
at  nearly  equal  distances  horn 
different  sides  of  the  stem.  Fer- 
ticillate  or  whorled,  when  more 
than  two  come  off  together,  thus 
forming  a  circle  around  the  stem, 
as  in  the  galiums.  Sometimes 
the  leaf  entirely  surrounds  the  stalV*  when  it  is 
called  perfoliate,  d. 

The  Frond  consbts  of  a  union, 
or  incorporation  of  the  leaf,  leaf- 
{^talk,  and  branch  or  stem,  forming, 
as  it  were,  but  one  organ  of  which 
the  constituent  parts  do  not  se- 
parate spontaneously  from  one 
another,  by  means  of  the  fracture 
of  any  natural  joint,  as  in  the 
case  of  plants  in  general ;  but  ad- 
here together  even  in  their  decay. 
The  leaf  of  the  palms  was  termed  a  frond  by 
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Limueus ;  and  that  of  the  ferns  go  under  the 
same  name.  The  algte  and  lichens  consist,  for 
the  most  part,  of  fronds  only. 

Leaves  are  of  various  shapes,  and  have  received 
names  accordingly;  as,  orbicular,  oval,  oblong, 
lanceolate,  linear,  awl-shaped,  filiform,  cordate 
or  heart-shaped,  reniform,  or  kidney-shaped, 
sagittate,  hastate.  Leaves  may  also  be  deeply 
notched,  so  as  to  be  divided  into  three  or  more 
lobes,  hence  they  are  called  tripartitey  quadri- 
partite, Pinnatified,  divided  into  deep  lobes 
along  the  sides.  The  following  figures  will  show 
the  most  striking  diversities  of  the  form  oi 
leaves. 
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Leaves  are  also  called  entire^ 
when  the  margin  is  even;  d^n- 
tatey  when  the  mai^  is 
marked  by  erect  teeth.  Ser- 
ratey  when  the  teeth  are  in- 
clined to  the  summit  of  the 
l6af,  like  the  markings  of  a 
saw.  Doubly  serratey  when 
each  small  tooth  is  itself  ser- 
rated. fSjnnous  with  acute 
thorns,  or  spines,  as  in  the  holly  and  thistle. 
Oiliatedy  having  the  nuugin  furnished  with  hiurs. 
Leaves  are  also  distinguished  by  their  external 
surface  into  shining,  smooth,  coreaoeous  or 
leathery,  glutinous,  fleshy,  glaucous,  or  sea  green, 
spotted,  &c. 

Compound  Leaves,  When  several  leaves  are 
attached  to  a  common  petiole,  they  are  said  to 
be  compound,  fig.  e.  If  the  petiole  branches  out 
into  sevemi  parts,  and  each  part  contains  a  set 
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of  compofand  leaTes,  they  aie  then  called  deeam- 
potmdf  or  doubly  compound^  fig.  /.    The  siinply 


compound  leayes  have  two  principal  modificar 
tions,  depending  on  the  position  of  the  leaflets 
that  compose  them.  Thus^  sometimes  all  the 
leaflets  proceed  from  the  very  top  of  tiie  common 
petiole,  as  in  the  horse  chestnut, and  trefoil;  some- 
times again  they  spring  from  the  sides  of  the 
common  petiole,  as  in  the  ash,  bladder  senna, 
&c.  The  name  of  digitate  has  been  given  to  the 
former,  and  pinnate  to  those  of  the  latter.  Di- 
gitate leaves,  then,  are  those  which  spring  in  a 
divergent  manner  from  the  top  of  the  common 
petiole,  like  the  fingers  of  the  hand  spread  out. 
They  are  uni/oliatey  as  in  the  leaf  of  the  orange 
tree ;  trifdiatey  as  in  wood-sorrel,  quinquefoliate, 
as  in  potentilla,  &c. 

PifinaUy  leaves  arranged  on  each  side  of  a 
common  petiole,  like  the  barbs  of  a  feather  in 
the  shaft. 

Decampoundj  where  the  common  petiole  is 
subdivided  into  other  petioles,  b^ng  compound 
leaves,  as  in  mimosa,  fig.  g.* 


Suprmlecampaundy  are  tliose  in  which  the 
secondary  petioles  are  divided  into  tertiary 
petioles,  bearing  leaflets,  fig,  h. 

We  now  proceed  to  explain  the  functions  of 
these  essential  organs  of  plants. 

Leaves,  as  before  observed,  are  formed  of  three 
principal  parts,  namely,  abundle  of  vessels  coming 
from  tlie  stem ;  cellular  substance,  which  u  a 
prolongation  of  the  herbaceous  envelope  of  the 
bark ;  and,  lastly,  an  outer  skin  or  epidermis,  by 
which  they  are  covered  in  their  whole  extent. 

The  bundle  of  vessels  constituting  the  petiole, 

*  Particular  explanations  of  all  the  terms  will  be 
found  in  the  glossary  at  the  end  of  this  work. 


when  this  organ  is  present,  consists  of  tracheip, 
Mae  trachea,  and  porous  vessels.  They  are  ex 
temally  enveloped  by  a  layer  of  the  herbaceous 
substance,  which  is  prolonged  over  them  when 
they  come  off  from  the  stem.  By  their  expan- 
sion and  successive  ramifications,  they  form  the 
network  of  the  leaf.  The  meshes  or  empty 
spaces  which  they  leave  between  them  are  filled 
with  cellular  tissue  coming  from  the  bark.  This 
tissue  is  sometimes  wanting,  as  when  the  leaf 
consists  of  vascular  network  alone,  presenting 
the  appearance  of  a  kind  of  lattice-work  or 
lace. 

The  epidermis  which  covers  the  surface 
of  the  leaf  is  generally  thin  and  very  porous, 
especially  on  the  under  side.  The  two  layers 
of  this  oigan,  seen  upon  the  upper  and  under 
sur&ces  of  the  leaf,  cover  the  part  which  is 
formed  by  the  vascular  fibres  and  cellular  tissue. 
This  organ  is  very  thin,  in  flat  and  membranous 
leaves ;  but  in  such  as  are  thick  and  fleshy,  as 
those  of  succulent  plants,  it  is  greatly  developed, 
and  gives  the  leaf  its  form. 

The  Oamata  or  pores  which  are  observed  on 
leaves,  are,  according  to  some  authors,  nothing 
but  the  upper  orifices  of  the  sap-vessds ;  while 
others  maintain  tliat  they  transmit  air. 

The  leaves  and  roots  are  the  principal  oi]gans 
of  absorption  and  nutrition  in  vegetables.  The 
former  absorb  from  the  atmosphere  the  substances 
which  are  subservient  to  growth,  and  hence  they 
have  been  called  iOrial  roots.  They  are  also 
subservient  to  other  purposes  of  great  importance 
in  the  economy  of  plants.  They  transpire  and 
exhale  the  fluids  which  have  become  useless  to 
vegetation,  and  it  is  by  their  agency  that  the 
sap  is  freed  of  the  watery  juices  which  it  con- 
tains, and  acquires  all  its  nutritive  qualities. 

It  is  chiefly  by  the  pores  situated  on  the  lower 
surface  of  the  leaves  of  woody  plants  that  the 
watery  vapours  and  gases  diflused  in  the  atmos- 
phere are  absorbed ;  and  hence  this  sur&ce  is 
softer,  and  less  smooth  than  the  upper,  and  is 
generally  covered  by  a  light  down  which  is 
fiivourable  to  this  absorption ;  while  the  upper 
suriace,  on  the  contrary,  is  smoother,  generally 
glabrous,  and  throws  off  the  fluids  which  are 
useless  for  the  nutrition  of  the  plant.  This  ex- 
cretion is  named  transpiraiion  in  vegetables. 

The  leaves  of  herbaceous  plants,  being  nearer 
the  ground,  and  immersed  in  a  constantly  humid 
atmosphere,  absorb  equally  by  boUi  surfieuses. 
The  knowledge  of  this  &ct  we  owe  to  the  oel^ 
brated  Bonnet.  The  most  complete  set  of  ex- 
periments, upon  the  absorbent  power  of  the 
leaves^  is  detailed  by  that  natunJist.  Satisfied 
that  leaves  are  furnished  with  absorbent  oigans 
for  the  purpose  of  taking  in  moisture,  his  object 
was  that  of  ascertaining  whether  the  absorbent 
power  of  both  surfiioes  was  alike.  With  this 
view  he  filled  several  vessels  with  water,  on  the 
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top  of  which  he  placed  a  number  of  leaves^  eome 
having  the  upper,  and  others  the  under  eorfiioe 
implied  to  the  water,  so  as  that  they  only  floated 
in  ity  but  were  not  immeraed.  If  the  leaf  re- 
tained its  verdure  loi^geatwith  its  upper  surfiice 
^plied  to  the  water,  the  absorbing  power  of  the 
upper  snrfiMse  was  to  be  regarded  as  the  greatest ; 
but  if  it  retained  its  verdure  longest  ¥rith  the 
under  sni&oe  applied  to  water,  then  the  absorb- 
ing power  of  the  under  sur&oe  was  to  be  regarded 
as  the  greatest.  The  experiment  was  made  in 
the  spring  and  autumn,  the  tempemture  being 
between  five  and  ten  of  Reaumur,  and  the  leaves 
employed  being  such  as  were  folly  expanded. 
The  result  was  as  follows.  Out  of  fourteen 
herbs,  of  diiBerent  fimulies,  selected  for  the  pur- 
pose of  experiment,  the  leaves  of  six — the  wake- 
robin,  kidney  bean,  sun  flower,  cabbage  ^inach, 
and  small  mallow,  were  indifferent  to  the  mode 
in  which  they  were  applied  to  the  wativ,  and 
were  found  to  retain  their  verdure  equally  long, 
whether  moistened  by  the  upper  or  under  snrfiioe. 
The  rest,  the  plantain,  white  mullein,  great  mal- 
low, nettle  ooxeomb,  purple  leaved  amaranth, 
marvel  of  Peru,  and  balm  were  not  indifferent 
to  the  nM>de  in  which  they  were  ^yplied  to  the 
water,  but  retained  their  verdure  longest  when 
moistened  by  the  upper  surfoce.  The  following 
are  the  most  remarkable  examples  of  the  relative 
capacity  of  the  different  surfaces.  The  leaf 
of  the  nettle,  when  moistened  by  the  upper  sur- 
&oe,  lived  two  months ;  bat  when  moistened  by 
the  under  surface,  only  three  weeks.  The  leaf 
of  the  amaranth,  when  moistened  by  the  upper 
«ur&ce,  lived  three  months ;  and  when  moistened 
by  the  under  surfoce,  only  seven  or  eight  days. 
The  leaf  of  the  mullein,  when  moistened  by  the 
upper  sur&ce,  lived  five  weeks;  and  when 
moistened  by  the  under  sur&ce,  only  five  days. 
A  leaflet  of  the  French  bean  absorbed  also  a 
sufficient  quantity  of  moisture  to  nourish 
another  leaflet  that  was  still  attached  to  the  same 
footstalk,  though  not  touching  the  water.  Out 
of  sixteen  trees,  or  shrubs,  of  difierent  kinds, 
selected  for  the  purpose  of  experiment,  the  leaves 
of  only  two,  the  lilac  and  aspen,  retained  their 
verdure  equally  long,  by  whatever  surfiioe  they 
were  moistened.  But  the  leaves  of  the  others ; 
the  vine,  pear,  cherry,  prune,  apricot,  walnut, 
mulberry,  oak,  hazel,  rose,  &c.,  retained  it  longest 
when  moistened  by  the  under  sur&ce.  The 
foUovring  are  the  most  remarkable  examples  of 
relative  capacity.  The  leaves  of  the  white 
mulberry,  when  moistened  by  the  under  surfiice, 
retained  their  verdure  for  nearly  six. months; 
but  when  moistened  by  the  upper  surfiice,  they 
retained  it  for  only  five  or  six  days.  The  leaves 
of  ^e  vine,  poplar,  walnut,  faded  almost  as  soon 
when  moistened  by  the  upper  surfiice,  as  when 
left  without  water  altogether.  The  leaves  of 
the  hazel  and  rose,  when  moistened  by  the  under 


sur&ce,  absorbed  a  sufficient  quantity  of  moi»- 
ture  to  nourish  also  other  leaves  on  the  same 
branch,  though  not  touching  the  water.  But  as 
the  foregoing  experiments  on  leaves  were  made 
on  such  only  as  were  detached  from,  the  plant, 
it  may  be  said  that  they  are  not  well  calculated 
to  become  the  ground  of  any  general  oondusion ; 
and  that  they  do  not  represent  to  us  what  ac^ 
tually  takes  place  in  growing  vegetables.  But 
if  we  appeal  to  the  actual  fiicts  which  take 
place  in  nature,  we  shall  find  that  they  are  con- 
firmatory of  the  above  experiments.  If  after 
a  long  drought  a  fog  happens  to  take  place  be- 
fore any  rain  fiill,  so  as  to  moisten  the  surfiice 
of  the  leaves^  the  plant  begins  to  revive,  and  to 
resume  its  verdure  long  before  any  moisture  can 
have  penetrated  to  the  root.  Hence,  it  follows 
incontestibly  that  moisture  has  been  absorbed 
by  the  leaf,  because  it  is  impossible  to  account 
for  the  clumge  that  has  been  effected,  except  by 
such  absorption.  But  the  efficacy  of  rains 
themselves,  and  of  artificial  waterings,  may  be 
accounted  for  upon  the  same  principle ;  for  they 
have  not  always  penetrated  to  the  root  when 
they  are  found  to  have  given  fireshness  to  the 
plant;  and,  indeed,  many  plants  wiU  thrive 
merely  by  having  their  leaves  kept  moist,  though 
no  water  should  reach  the  root  at  all.  The  same 
thing  might  be  said  of  the  immersed  yticf,  many 
of  which,  being  totally  destitute  of  root,  and 
constituting  merely  a  sort  of  firond  or  lea£^  ab- 
sorb the  nourishment  necessary  to  their  support 
by  the  whole  of  their  surfiuse.  The  moisture 
then  entering  the  plant  as  food,  is  taken  up  by 
means  of  the  absorbent  pores  of  the  epidermis, 
not  only  of  the  root  and  leaf,  but  often,  as  may 
be  presumed,  of  the  other  parts  of  the  plant  also, 
at  least  when  they  are  in  a  soft  and  succul^it 
state.  Bonnet  has  shown  that  most  leaves  ab- 
sorb moisture  better  by  the  one  surface  than 
the  other ;  and  it  is  known  that  some  surfiices 
do  actually  repel  it,  as  maybe  seen  in  the  leaves 
of  the  common  cabbage,  after  a  fall  of  rain  or 
dew,  when  the  drops  roll  along  the  upper  sur- 
&ce  without  wetting  it,  or  lodge  in  its  folds  and 
hollows,  like  globules  of  quicksilver.  This  is 
the  case  also  with  aU  such  plants  as  are  covered 
with  bloom.  It  is  probable,  therefore,  that  all 
such  surfitces  as  repel  moisture,  are  fitted  rather 
for  the  inhalation  of  air.  Grew  first  established 
the  importance  of  air  to  the  life  of  plants,  and 
conjectured  that  it  was  absorbed  by  the  leaf. 
Papin,  with  a  view  to  ascertain  the  point  in  ques- 
tion, introduced  into  the  receiver  of  an  air  pump 
an  entire  plant,  root,  stem,  and  leaf.  The  con« 
sequence  was,  that  on  the  exhaustion  of  the  air, 
the  plant  very  soon  died.  He  then  introduced 
a  pl^t  by  the  root  and  stem  only,  while  the 
leaves  were  still  exposed  to  the  influence  of  the 
air.  In  this  case,  Uie  plant  lived  much  longer 
than  in  the  former,  and  warranted  him,  as  he 
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thonght,  to  conclude  that  leaTes  are  equivalent 
to  the  langs  of  anitnala  Another  argument  in 
support  of  the  doctrine  was  deduced  from  Du 
Ramel's  experiment  of  b«gmearing  the  Bur&ce 
of  the  leaf  with  oil,  in  consequence  of  which 
treatmeDt  it  soon  died,  owing,  as  it  appeared,  to 
the  exdnaion  of  ui.  Modem  chemistry  has  af- 
fbtdednsntanyotherproofiofthefanctionaofthe 
leaves  of  plants.  The  experiments  of  Priestley, 
Ellis,  DecandoUe,  and  others,  have  fiiUy  estab- 
lished both  the  absorption  snd  exhalation  of 
gttaes  through  the  medium  of  the  leaves. 

Fnm  some  recent  experiments  also  it  appears 
that  vegetables,  by  decomposition  of  moisture, 
can  supply  an  atmoaphen  to  themselves;  and 
thus,  that  plants  will  grow  and  thrive  when  in- 
closed in  glasa  cases,  perfectly  imperrious  to  ex- 
ternal chtuiges  of  atmosphere,  simply  by  decom- 
podng  the  water  of  the  moist  soil,  with  which 
they  are  furnished,* 

The  decompositioD  of  the  carbonic  acid  ab- 
sorbed irom  the  aa  is  effected  in  the  parendiyma 
of  the  leaves,  as  wdl  as  in  all  the  other  green 
and  herbaceous  parts  of  the  v^etable.  When 
v^tables  are  exposed  to  the  action  of  the  sun, 
they  are  decomposed,  the  sir  retaining  the  carbon, 
snd  disengaging  the  oxygen.  The  reverse  takes 
place  when  they  are  withdrawn  from  the  influ- 
ence of  light,  in  which  case  they  extract  tmm 
the  ^  a  portion  of  its  oxygen,  which  they  re- 
place by  disengaging  an  eqnal  quantity  of  csr- 
lionic  acid  gas.  It  is  well  known  that  vegetables, 
when  removed  from  the  influence  of  the  sun, 
become  blanched ;  in  otlier  words,  lose  their  greeii 
colour,  are  rendered  soft  and  watery,  and  contun 
a  lai^er  proportion  of  Bscoharine  principle.  But 
we  shall  speak  more  particularly  of  the  phe- 
nomena of  absorption  and  transpiration,  when 
we  coma  to  treat  of  nutrition  in  plants. 

The  leavea  an  susceptible  of  certain  motions 
evidently  depending  upon  the  irritability  of 
which  they  are  pooseesed.  This  property  in 
plants  ia  clearly  established  by  numerous  and 
authentic  bets.  If  a  branch,  still  attached  to 
its  stem,  be  so  placed  that  the  lower  surface  of 
the  leave*  is  turned  upwards,  these  will  be  seen  to 
turn  gradually  round  and  resume  Ih^  natural 
position.  This  bet  may  be  daily  observed  in 
pruning  and  palisading  e^aliers;  such  as  the 
peach,  the  vine,  &c. 

Componnd  and  articulated  leaves,  or  those  whose 
leaflets  are  attached  by  a  joint  to  the  common 
peUoIe,  present  the  most  remarkable  motions. 
Thus  the  leaflets  of  many  legumines,  whose 
IcAvefl  are  all  articulated,  have  a  different  posi- 
tion at  nigbt  from  that  which  they  occupy  in 
the  day.  Linntens  called  this  singular  pheno- 
menon the  tktp  0/ plants.     The  leaflets  of  the 
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acacia,  for  example,  are  extended  nearly  in  a 
horizontal  direction  at  sunrise ;  but  aa  the  day 
advances,  they  gradually  rise,  and  at  length  be- 
come almost  vertical,  falling  again  as  the  day 
declines.  Other  plants  present  rimilar  pheno- 
mena, depending  upon  the  influence  of  light,  aa 
may  be  inferred  from  the  ingenioua  experiments 
of  Deeandolle.  That  excellent  botanist  having 
placed  some  plants  with  compound  leaves  in  a 
dark  cellar,  changed  their  hours  of  sleeping  and 
waking,  by  depriving  them  of  light  during  the 
day,  and   exponng  them  to  a  strong  light  at 

The  leaves  of  certdn  plants  also  perform  mo- 
tions depending  upon  irritability,  and  which  can- 
not be  attributed  to  the  influence  of  light  alone, 
as  in  the  sensitive  plant.  The  slightest  shock,  the 
least  agitation  of  the  air,  the  shadow  of  a  dond 
or  of  any  other  body,  the  action  of  the  electric 
fluid,  heat,  cold,  irritating  vapours,  such  as 
chlorine,  or  nitrous  gas,  each  of  these  is  sufficient 
to  canse  ita  leaflets  to  perform  the  moat  singular 
motionsi  If  one  of  them  be  touched,  it  ruaet 
itself  against  the  one  which  is  opposite  to  it,  and 
presently  all  the  other  leafleta  of  the  same  stalk 
perform  a  similar  motion,  until  at  length  they 
cover  each  other  like  tiles  on  the  roof  of  a  house. 
The  leaf  itaelf  soon  after  bends  towards  the 
ground.  But,  in  a  short  Ume,  if  the  exciting 
cause  has  ceased  to  operate,  all  these  psrta  which 
seemed  withered,  resume  thdr  natural  ai^iect  and 

That  nngulor  plant  the  htdftarum  gyrtau, 
which  is  a  native  of  Bengal,  presents  very  re- 
markable motions.  Its  leaves  are  ungle,  and 
have  two  small  lateral  stipules.  The  two  stipules 
perform  a  twofold  motion  of  bending  and  twist- 
ing upon  themselvee,  which  in  the  one  appears 
to  be  independent  of  that  of  the  other;  for  one  of 
them  sometimes  moves  with  rapidity,  while  the 
other  conUnues  at  rest  This  motion  tabes  place 
withoutthe  intervention  of  any  external  stimulus, 
and  is  not  suspended  at  nigbt.  The  motion  of 
the  leaflet,  on  the  contrary,  appears  to  depend 
upon  the  action  of  light,  and  ceases  when  the 
plant  is  withdrawn  from  it. 

88,  Tie   iiy-trsp   {Dioiu^, 

Muicipuia, )  a  native  of 
North  America,  has  two 
lobea  connected  byonintei^ 
mediate  hinge,at  the  extre- 
mity of  its  leaves.  When 
an  insect  or  anyother  body 
I  '  touches  and  irritates  one  of 

the  small  glandular  bodiea 
whichare  observed  on  their 
upper  surface,  the  two  lobes 
quickly  rise,  approach  each 
oUier,  and  seise  the  insect  by  which  they  were 
irritated.     From   this   oircumstance,  the   plant 
has  received  the  vulgar  name  affiy-tr^.    But  it 
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ia  to  be  remarked,  that  tlie  only  irritable  parte 
in  this  leaf  are  the  two  or  three  small  glandular 
points  which  are  observed  on  its  upper  surfiEuse. 

The  movements  of  plants,  unlike  those  of  the 
higher  orders  of  animals,  are  effected  by  organs 
situated  in  the  part  where  the  movements  take 
place.  In  the  collar  of  the  sensitive  plant  there 
is  nothing  similar  to  muscles ;  yet,  while  the 
collar  is  the  seat  of  motion,  as  is  shown  by  its 
incurvations  when  the  leaves  are  irritated,  it  is 
at  the  same  time  the  seat  of  mechanism,  by 
which  motion  is  effected.  In  the  sensitive  plant 
there  is  a  long  leaf  stalk,  the  base  of  which 
swells  out  into  an  oval  collar,  and  a  similar,  but 
smaller  collar,  surrounds  the  base  of  each  pin- 
nula  where  it  joins  the  leaf>stalk,  and  also  each 
leaflet  at  the  point  of  its  attachment.  The  centre 
of  the  collar  is  a  bundle  of  vascular  tubes,  around 
which  is  formed  a  structure  consisting  of  numer- 
ous oval  transparent  bags,  dispersed  through  a 
cellular  tissue,  with  minute  corpuscles  intermixed. 
If  all  the  spongy  part  of  the  collar  be  removed 
from  around  the  central  bundle  of  vessels,  the 
footstalk  no  longer  bends  when  the  leaf  is  irri- 
tated ;  if  the  lower  half  only  of  the  coUar  be  re- 
moved, the  footstalk  bends,  but  cannot  be  res- 
tored to  the  erect  position ;  when  the  irritating 
curve  is  withdrawn,  and  if  the  upper  half  only 
be  removed,  the  footstalk  remains  always  un- 
naturally erect,  and  does  not  tend  down  as  usual 
in  the  dark,  or  on  the  application  of  external 
stimuli.  Hence  the  motions  of  the  senntive 
leaf  are  effected  by  an  organic  action  of  the 
half  of  the  collar,  opposite  the  side  towards 
which  incurvation  takes  place.  The  movements 
of  the  two  pinnule  on  the  leafstalk,  and  of  the 
several  pairs  of  leaflets  in  each  pinnula,  are  af- 
fected by  the  same  kind  of  mechanism  and  actions. 
This  action  is  in  its  nature  intimately  con- 
nected with  the  afflux  of  sap ;  for  where  a  proper 
supply  of  moisture  is  withheld,  stimuli  Mi  to 
excite  motion,  and  when  a  slice  of  the  collar  is 
immersed  in  water,  it  immediately  bends  itself 
towards  what  was  the  side  next  the  centre  of 
the  lea&talk.  This  movement  and  the  whole 
action  of  the  collar  depends,  according  to  Dutro- 
chet,  on  the  cells  becoming  tinged  with  sap,  ac- 
cording to  his  theory  of  endosmosey  which  will 
be  explained  when  treating  of  the  motions  of  the 
sap.  It  may  be  sufiicient  to  explain  here,  how- 
ever, that  in  aU  cases  where  the  incurvation  of 
vegetable  leaves,  or  stalks,  or  tendrils  occur,  it  has 
been  found,  that  the  part  where  the  incurvation 
takes  place,  is  supplied  with  wncular  corpuscles, 
as  Dutrochet  terms  them,  diminishing  in  magni- 
tade  from  the  convex  to  the  concave  side  of  the 
cnrve,  the  effect  of  which  structure  must  be, 
that  when  the  part  is  supplied  with  a  fluid  less 
dense  than  the  contents  of  the  corpuscles,  the 
larger  bodies  become  most  tuigid  by  the  flow  of 
flap  into  them.    Incurvation  to  the  opposite  side 


must  therefore  be  always  produced  in  such  cir- 
cumstances. There  is  little  difficulty,  then,  in 
comprehending  how  the  afflux  of  sap  into  tlie 
side  containing  the  larger  cells,  causes  incurva- 
tion of  the  opposite  aide  inwards ;  in  £act  if  a 
thin  slice  of  it  be  immersed  in  water,  it  imme- 
diately bends  towards  the  side  which  was  next  to 
the  centre  of  the  lea&talk ;  and  if  it  be,  on  the 
contrary,  immersed  in  a  heavier  fluid,  as  strong 
syrup,  it  unfolds  itself,  and  bends  over  to  the 
opposite  side.  These  facts  explain  sufficiently 
the  mechanism  by  which  the  movements  of 
the  sensitive  plant  are  produced,  but  they  do 
not  throw  any  light  on  the  power  which  exter- 
nal stimuli  have  in  exciting  this  mechanism;  they 
do  not  determine  why  the  flow  of  the  sap  causes 
the  incurvation  of  the  upper  spring  of  the  collar 
to  predominate  over  the  lower,  when  the  leaf- 
stalk bends  downwards,  or  why  after  a  little  re- 
pose the  lower  spring  resumes  its  predominance, 
and  raises  Uie  lea&talk. 

J<all  of  the  Leaves,  A  period  arrives  every 
year,  when  most  vegetables  are  stripped  of  their 
leaves.  It  is  commonly  at  the  end  of  autumn, 
or  the  beginning  of  winter,  that  trees  lose  their 
foliage.  But  the  occurrence  does  not  take 
place  at  the  same  period  in  all  plants.  It  is  ob- 
served, in  general,  that  the  trees  whose  leaves 
are  earliest  expanded,  are  also  those  which  lose 
them  flrst^  as  is  seen  to  be  the  case  with  the 
lime,  the  horse-chestnut,  &c.  The  elder  forms 
an  exception  to  this  rule  ;  for  its  leaves  appear 
at  an  early  season,  and  are  very  late  in  falling. 
The  common  ash  presents  another  peculiarity : 
its  leaves  are  very  late  in  coming  out,  and  fiall  at 
the  end  of  summer. 

Petiolate  leaves,  and  especially  those  which 
are  articulated  upon  the  stem,  detach  them- 
selves sooner  than  those  which  are  sessile,  and 
still  more  so  than  those  which  encircle  the  stem. 
In  general,  in  herbaceous  plants,  whether  annual 
or  perennial,  the  leaves  die  along  with  the  stem, 
without  previously  separating.  Plants  which 
annually  shed  their  leaves  are  termed  Deciduous. 
On  the  other  hand  there  are  trees  and  shrubs 
which  remain  always  adorned  with  their  foliage ; 
these  are  the  resinous  species,  such  as  pines  and 
firs,  or  certain  vegetables  wllose  leaves  are  stiff 
and  leathery,  as  the  myrtles,  alatemi,  rose- 
laurels.    These  are  named  Evergreen  trees. 

Although  the  fall  of  the  leaves  generally  takes 
place  at  the  approach  of  winter,  cold  is  not  to  be 
considered  as  tiie  principal  cause  of  this  phenome- 
non. It  is  much  more  natural  to  attribute  it  to 
the  cessation  of  vegetation,  and  the  want  of 
nourishment  which  the  leaves  experience  at  that 
season,  when  the  course  of  the  sap  b  interrupted. 
The  vessels  of  the  leaf  contract,  dry  up,  and> 
soon  after,  that  oi^gan  is  detached  from  the  t\ng 
on  wluch  it  had  been  developed. 

The  various  Unts  of  the  autumnal  leaf,  such  a* 
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yellow,  red,  brown,  are  owing  to  the  different 
degrees  of  oxidation  of  the  matters  contained  in 
the  desiccated  juices  of  the  leaf;  not  unfireqnently 
the  colour  is  inflaenced  by  nmnerous  minute 
ftuigi  which  spring  up  on  the  surfiace  of  the  de- 
caying leaf.  How  beautiful  are  the  mellow 
tints  of  an  autumn  forest !  more  deep  and  gorge- 
ous, though  not  so  full  of  hope  and  joy,  as  the 
light  budding  appearance  of  spring.  A  late  tra- 
veller thus  remarks  of  the  foliage  of  the  south- 
em  hemisphere : 

^^In  South  America,  Australia,  and  the  Cape  of 
Crood  Hope,  the  trees  are  all  evergreens.  The 
inhabitants  of  these  and  the  intertropical  regions 
generally,  thus  lose,  perhaps,  one  of  the  most 
glorious,  though  to  our  eyes  common  spectacles 
in  the  world,  the  first  bursting  into  full  foliage 
of  the  leafless  tree.  They  may  however  say, 
that  we  pay  dearly  for  our  spectacle  by  having 
the  land  covered  with  mere  naked  skeletons  for 
so  many  months.  This  is  too  true,  but  our  senses 
thus  acquire  a  keen  relish  for  the  exquisite 
green  of  the  spring,  which  the  eyes  of  those  liv- 
ing within  the  tropics,  sated  during  the  long  year 
vnih.  the  goi^ous  productions  of  those  glowing 
climates  can  never  experience."  * 

The  size  of  the  leaf,  as  well  as  all  the  other 
qualities,  varies  according  to  the  species  of  plant 
on  which  it  grows.  Nor  is  it  always  the  laigest 
plant  that  has  the  largest  leaf.  The  leaf  of 
CdUliapalustriSy  an  humble  herb,  is  larger  than 
the  leaf  of  the  oak,  though  a  lofty  tree.  The 
largest  leaf  produced  on  any  British  plant  is  that 
of  the  TussUago  petantes^  and  yet  it  is  diminu- 
tive compared  with  the  leaves  of  many  plants  of 
tropical  climes.  The  leaf  of  tStrelitzia  regina 
grows  to  the  height  of  three  or  four  feet,  and  is 
eighteen  inches  at  its  greatest  breadth,  yet  there 
are  many  still  lai^r.  The  leaves  of  the  mag- 
nificent banana  have  been  known  to  grow  to 
the  extent  of  ten  feet  in  length,  by  two  feet  at 
the  base;  hence  some  fancy  writers  have  set 
them  down  as  the  leaves  which  our  first  parents 
Employed  to  clothe  their  nakedness.  The  leaves 
of  some  of  the  palms  are  from  ten  to  fifteen  feet 
in  length,  and  even  the  smallest  leaflets  are  three 
feet.  A  tree  in  full  foliage  affords  a  most  grate- 
ful shade  both  to  man  and  animals,  especially 
under  tropical  suns,  where  indeed  the  foliage  is 
laigest  and  most  luxuriant ;  even  in  temperate 
regions,  the  cool  canopy  of  a  wide  spreading 
tree,  and  the  pleasing  and  refi-eshing  green  of 
its  foliage,  are  grateful  luxuries  during  the  heats 
of  summer.  Hence  the  fame  of  the  celebrated 
groves  of  Arcadia,  where  Plato  and  his  succes- 
sors delivered  their  lectures  in  phUosophy;  and 
the  cool  and  shady,  though  less  classical  avenues, 
of  lime  and  chestnut  trees  of  our  own  country. 


•  Darwin's  Natural  History  of  a  Voyaga  to  South 
America. 


The  odour  of  some  leaves  is  extremely  gfateful. 
particularly  when  braised  with  the  hand,  aa  the 
myrtle,  bdm,  thyme,  and  many  others.  Some 
leaves  retain  this  axomatic  flavour  for  several 
years,  even  in  a  dried  state,  as  is  the  case  of 
verbena  and  lavender.  The  leavea  of  many  of 
the  geranium  tribe  are  extremely  sweet  scented, 
and  the  odour  of  many  others  are  well  known. 

The  leaves  of  certain  vegetables  are  extensiyely 
used  as  articles  of  food,  such  as  cabbage,  lettuce, 
celery,  parsley;  and  cultivation  has  greatly  altered 
and  inhanced  them  as  dietetic  substances.  The 
grasaes,  and  every  species  of  green  herbage,  also 
form  the  food  of  a  large  proportion  of  animals. 
There  is  scarcely  a  leaf  of  almost  any  species  of 
plant  but  what  is  not  appropriated  as  the  food  of 
certain  insects.  Leaves  aane  also  used  as  medi- 
cines; such  are  the  leaves  of  foxglove,  senna, 
and  others. 


CHAP.  X. 


THE  8TIPULBS. 


Thb  SUpules  are  oigans  connected  with  the 
leaves,  existing  only  in  the  diootyledonous  plants, 
though  not  always  present.  They  are  small 
scale-like  or  leafy  appendages,  at  the  point  where 
the  leaves  come  off  from  the  stem,  and  are  eom- 
monly  in  pairs,  there  being  one  on  each  side  of 
the  petiole,  as  in  the  hornbeam  and  lime.  They 
are  more  frequently  free,  not  being  attached  to 
the  petiole ;  but,  at  other  times,  they  are  united 
to  the  base  of  that  oigan,  as  in  the  genus  Ro$a» 

The  StipiQes  afford  exoelknt  characters  for 
the  arrangements  of  plants.  When  a  v^etable 
of  a  natural  i^ily  has  these  organs^  it  is  very 
seldom  the  case  that  all  the  others  are  not  equally 
provided  with  them.  Thus  they  exist  in  all 
plants  of  the  families  of  Legumitioeof^  Rasaeea. 
TiUacacBy  &c.  As  they  fall  off  very  easly  when 
they  are  free,  their  absence  might  sometimes 
induce  one  to  suppose  a  plant  destitute  of  them; 
but  this  error  may  easily  be  avoided  by  observ- 
ing that  they  always  leave  on  the  stem,  at  the 
place  where  they  were  attached,  a  small  cicatrix, 
or  scar,  which  attests  the  fact  of  their  having 
existed. 

In  the  coffee,  cinchona,  and  other  similar 
plants,  the  stipules  are  situated  between  the 
leaves,  and  appear  to  be  nothing  more  than 
abortive  leaves.  In  &ct,  in  the  same  family  of 
our  climates,  such  as  the  galiums^  they  are  sub- 
stituted by  true  leaves,  which  then  form  a  whorl 
aroimd  the  stem.  Some  plants,  as  the  harbeny, 
have  single  stipules.  Where  there  are  two,  they 
are  always  distinct  from  each  other;  but  some- 
times they  unite  and  are  connate,  as  in  the  hop. 
The  stipules  may  be  united  within  the  axil  of 
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the  leaf,  between  the  stem  and  the  petiole,  in 
which  case  they  are  said  to  be  itxiUar^  as  in 
Melianthus  nu^ar.  The  stipnles  Taiy  greatly 
in  their  nature  and  consistence.  Thus  they  may 
he /oliaceous^  or  similar  to  leayes,  as  in  the  com- 
mon agrimony;  membrcmousBa  in  the  fig  and 
magnoHa ;  gpinegcent,  or  tiiomy,  as  inthe  jnjube 
and  the  gooseberry. 

With  respect  to  duraticn^  some  £ei11  off  before 
the  leares ;  as  in  the  common  fig  and  the  lime. 
Others  are  merely  eaducousy  or  iidl  at  the  same 
timeas  the  leayes,  as  is  the  case  in  thegenerality  of 
plants.  Lastly,  there  are  others  which  continue 
for  a  longer  or  shorter  time  after  the  leayes  have 
fiiUen ;  as  in  the  jujube,  the  gooseberry,  &c. 

The  use  of  the  stipules  appears  to  be  to  pro- 
tect the  leayes  befi>re  their  expansion,  as  is  evi- 
dently shown  by  their  relatiye  disposition  in  the 
buds  of  some  femilies  of  plants. 

Ths      Tendrils     or  84. 

drrhu  These  are  cer- 
tain ^pendages,  fig.  a,  b, 
generally  filamentous^ 
situated  ondifferent  parts 
of  the  plant,  simple  or 
branched,  and  which 
twist  themselyes^  in  a 
spiral  form,  around 
neighbouring  bodies, 
thus  serving  to  support 
the  stem  of  weak  and 
climbing  plants.  ^  ^ 

Tendrils  are  in  oil  cases  abortive  oigans.  Some- 
timesy  they  are  floral  pedimdes,  which  have  been 
greatly  elongated,  as  in  the  vine,  and  are  occar 
Bionally  seen  to  bear  flowers  and  fruits;  some- 
times tiiey  are  formed  of  petioles ;  and  at  other 
times  they  are  altered  stipules,  or  even  abortive 
twigs.  Not  unfrequently,  the  leaves  themselves 
are  rolled  up  at  the  extremity,  and  thus  consti- 
tute a  kind  of  tendrils,  as  in  the  pink.  The  re- 
lative position  of  the  tendrils  deserves  to  be  care- 
fully attended  to,  as  it  indicates  the  organ  for 
which  they  are  substituted.  Thus  in  the  vine 
they  are,  like  the  clusters  of  flowers,  opposite  to 
the  leaves,  which  shows  them  to  be  abortive 
clusters.  They  are  axiUar  in  the  passion-flowers; 
petioUtr  in  latJ^^rus  kuifolitisondfumariapesico' 
ria;  peduncular  in  the  vine ;  siiptUar  in  certain 
species  of  smikue.  Lastly,  they  may  be  simple, 
as  in  btyonia  aJba,  or  hranehedy  as  in  cchasa  scan- 
dens* 

The  name  of  claspers  is  given  to  the  kind  of 
roots  which  climbing  plants  sink  into  the  bodies 
on  which  they  raise  themselves,  as  in  the  ivy  ; 
while  that  of  suckers  is  given  to  the  very  slender 
filaments  which  are  met  with  on  the  sur&ce  of 
daspers,  and  which  appear  to  be  destined  to 
absorb  the  nutritious  p^s  contaiQed  in  the  body 
Into  which  they  are  inserted. 

Spines  or  thorns  d,  are  sharp-pointed  organs. 


formed  by  the  prolongation  of  the  internal  tissue 
of  the  vegetable;   while  prickles  c,  originate 

only  from  the  most  ez- 
*^  ternal  part  of  plants^  that 

is,  from  the  epidermis, 
£tx>m  which  they  may 
be  detached  with  the 
greatest  ease. 

The  origin  and  nature 
of.  the  spines  are  not 
less  variable  than  their 
seat.  They  are  substi- 
tuted for  the  leaves  in 
certain  African  species  of 
asparagus,  and  for  the 
^  ^  stipules  in  the  jujttbeand 

the  gooseberry.  Very  firequently  they  are  merely 
abortive  twigs ;  as  in  the  sloe,  which,  on  being 
transplanted  into  a  good  soil,  changes  its  spines 
into  twigs.  The  trunk  of  some  trees  is  so  cov- 
ered with  spines  as  to  render  them  inaccessible. 
According  to  their  situation  and  origin,  they 
are  cauline,  when  they  spring  from  the  stem ;  as 
in  the  cactus:  termtno/,  when  they  are  developed 
at  the  extremity  of  the  branches  and  twigs ;  as 
in  the  sloe ;  axiUar,  when  they  are  situated  in 
the  axilla  of  the  leaves ;  as  in  the  citron:  infror 
axillary  when  they  spring  from  beneath  leaves 
or  twigs ;  as  in  the  gooseberry. 

Prickles  have  been  considered  by  some  physio- 
logists as  indurated  hairs.  They  adhere  but 
slightly  to  the  parts  on  which  they  are  observed, 
and  may  easily  be  detached  from  liiem,  as  is  seen 
in  the  rose.  The  modifications  which  they  pre- 
sent with  respect  to  situation,  form,  &c.  are  the 
same  as  in  the  spines. 

Among  other  appendages  of  plants,  may  be 
mentioned  the  singular  cup  of  the  nepenthes 
distillatoria,  or  pitcher  plant.  Attached  to  the 
extremity  of  its  long  slender  leaf,  is  a  body  ex- 
actly resembling  a  water  pitcher,  furmshed  with 
a  lid  or  covering,  which  opens  and  shuts  accord- 
ing to  the  absence  or  presence  of  the  sun,  or  tho 
degree  of  heat.  In  this  cup  is  contained  a 
quantity  of  pure  water,  secreted  from  the  juices 
of  the  plant.  What  purpose  this  secretion  serves 
in  the  economy  of  the  particular  v^netable,  has 
not  been  ascertained ;  a  more  particular  account 
of  the  plant  will  be  given  afterwards. 


CHAP  XI. 

NUTBinON  OF  VEGETABLES,  AlO)  ASCaiRT 
OF  THE  SAP. 

We  have  now  finished  the  description  of  tlie 
organs  which  contribute  to  the  nutrition  of  the 
plant,  including  the  roots,  stem,  and  leaves,  with 
the  various  minute  cells  and  vessels  of  which 
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they  are  composed.  It  remains  now  to  explain 
the  manner  in  which  the  nutritive  matters  are 
taken  into  the  plant,  and  thence  circulated  and 
elaborated,  so  as  to  become  part  of  the  oiganized 
structure  of  the  vegetable.  In  this  description, 
however,  we  shall  confine  ourselves  at  present 
chiefly  to  the  course  of  the  juices  in  the  sap 
vessels ;  as  after  describing  the  remaining  organs 
of  plants,  we.  shall  have  to  return  to  the  physi- 
ology of  vegetation,  properly  so  called. 

A  plant  then,  as  we  have  seen,  is  an  organized 
body,  with  a  variety  of  stmcture  suited  to  the 
various  purposes  of  nutrition.  Before  it  can 
exhibit  the  phenomena  of  life,  and  grow,  and 
increase  in  bulk,  certain  external  stimuli  are 
necessary.  These  are,  in  the  first  place,  a  supply 
of  certain  nutritious  matters  held  in  solution  by 
water,  or  in  the  form  of  gas  or  air.  The  other 
stimulants  are  heat,  light,  and  electricity.  Water 
is  the  necessary  vehicle  of  the  nutritious  sub- 
stances of  plants ;  but  it  is  also  decomposed,  aud 
its  constituents,  hydrogen  and  oxygen,  enter  into 
their  composition.  It  is  not  the  sole  nutriment 
of  these,  however,  as  was  supposed  by  the  older 
naturalists ;  for  if  a  plant  be  made  to  vegetate 
.  in  pure  or  distilled  water,  without  access  to  any 
other  substance,  it  will  soon  perish.  Carbon, 
silex,  lime,  soda,  potass,  the  oxides  of  iron,  and 
some  other  metals,  all  enter  into  the  vegetable 
structure  through  the  medium  of  the  moist  soil. 
The  air  of  the  atmosphere  also  affords  oxygen, 
both  in  its  simple  state  and  combined  with  car- 
bon, forming  carbonic  acid.  Nitrogen,  the  other 
ingredient  of  the  atmosphere,  also  enters  in  small 
proportion  into  their  substance. 

Various  experiments  have  been  instituted,  to 
show  that  plants  really  obtain  the  various  matters 
of  which  they  are  composed,  firom  the  soil  and 
atmosphere.  Thus,  two  grains  of  buckwheat 
were  made  to  germinate  in  a  little  pure  sulphur, 
placed  in  a  platina  cup,  and  moistened  with  dis- 
tilled water,  over  which  was  put  a  glass  bell, 
the  more  carefully  to  exclude  all  foreign  matters. 
In  the  course  of  a  few  days  the  seeds  germinated, 
and  at  the  end  of  a  fortnight  had  thrown  out 
roots  and  leaves.  The  whole  was  now  collected 
and  analysed,  and  their  product  exhibited  exactly 
the  same  proportion  of  phosphate  and  carbonate 
of  lime,  and  silex,  that  the  same  weight  of  other 
similar  seeds  contained,  which  had  not  been  sub- 
jected to  germination. 

Before  proceeding  to  detail  the  various  experi- 
ments illustrative  of  the  absorption  and  ascent 
of  the  sap  in  vegetables ;  we  shall  shortly  des- 
cribe the  process  as  it  is  now  supposed  to  take 
place  according  to  the  most  recent  investigations ; 
and  for  this  purpose  we  shall  use  the  annexed 
diagram. 

The  juices  of  the  moist  soil  are  absorbed  by 
the  roots  a  a,  by  means  of  minute  spongioles 
attached  to  the  extremities  of  these  roots.   This 


watery  fluid  having  entered  by  the  roots,  mingles 
with  the  sap  already  in  the  stem  of  the  plant. 
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and  mounts  upwards  by  vessels  near  the  central 
parts  of  the  woody  fibre  surrounding  the  pith, 
as  represented  by  the  dotted  lines  b  h ;  having 
traversed  the  trunk  it  then  enters  the  branches, 
and  at  last  reaches  the  leaves  ;  here  it  combines 
with  air  absorbed  firom  the  atmosphere,  through 
the  pores  or  stomata  of  the  leaves,  e  c.  It  here 
also  gives  off  its  superfluous  water,  and  altogether 
becomes  a  difi«rent  kind  of  fluid  firom  what  it 
was  in  its  ascent.  It  now  constitutes  the  proper 
juice  or  nutritious  fluid  of  the  plant,  and  again 
descends  fix>m  the  leaves,  through  a  series  of  simple 
tubes  in  the  liber  or  bark  d  dy  and  then  is  de- 
posited so  as  to  form  new  wood  bark,  and  other 
parts  of  the  plant.  Such  is  the  process  which 
has  been  called  the  circulation  of  the  sap. 

We  are  indebted  to  the  celebrated  natural 
philosopher  Hales,  for  demonstrating  by  the  most 
accurate  and  ingenious  experiments  the  prodi- 
gious power  of  suction,  of  which  the  roots  and 
branches  are  possessed.  He  exposed  one  of  the 
roots  of  a  pear-tree,  cut  off  its  extremity,  fitted 
to  it  one  of  the  ends  of  a  tube  filled  with  water, 
having  the  other  end  immersed  in  a  mercurial 
trough,  and  in  six  minutes  the  mercury  rose 
eight  inches  in  the  tube.  To  measure  the  force 
with  which  the  vine  absorbs  humidity  in  the 
ground.  Hales  made  an  experiment,  the  results 
of  which  might  appear  inaccurate  and  exagger- 
ated, had  they  not  been  verified  of  late  years  by 
Mirbel,  who  repeated  the  experiment.  The 
English  philosopher,  on  the  6th  of  April,  divided 
a  vine  shoot  without  twigs,  of  about  seven  or 
eight  lines  in  diameter,  and  at  a  height  of  thirty- 
three  inches  above  the  ground.  He  then  fitted 
to  it  a  doubly  bent  tube,  which  he  filled  with 
mercury  up  to  the  curve  which  surmounted  the 
transverse  section  of  the  stem.    The  sap  which 
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isBQed  had  sufficient  force  to  raiae  the  column  of 
mercuiy  thirty-two  inches  and  a  half  above  its 
leyel^  in  a  few  hours.  Now,  the  weight  of  a 
column  of  air  of  the  height  of  the  atmosphere 
is  equal  to  that  of  a  column  of  mercury  twenty- 
eight  inches  high,  or  of  a  colunm  of  water  of 
the  height  of  about  thirty-three  feet.  In  this 
case  the  force  with  which  the  sap  rose  from  the 
roots  into  the  stem,  was  much  greater  than  the 
pTessure  of  the  atmosphere. 

Many  facts  and  experiments  demonstrate  the 
office  which  the  leayes  perform  in  the  pheno- 
mena of  suction  and  absorption.  Thus,  a 
branch  detached  from  the  tree  of  which  it  formed 
part,  still  absorbs  with  great  power  the  fluid  in 
which  its  extremity  is  immersed.  The  same 
action  takes  place  when  it  is  turned  upside 
down,  and  its  summit  is  immersed  in  the  water, 
its  absorbent  power  suffering  no  diminution.  In 
summer,  we  see  that  the  heat  of  the  sun  causes 
the  plants  which  oniament  our  gardens  to  shrivel 
and  fiide  ;  but  when  we  examine  them  at  night 
or  in  the  momii^,  we  find  that  the  dew  which 
the  leaves  have  absorbed  has  restored  their  fresh- 
ness and  vigour. 

If  a  plant  be  entirely  stripped  of  its  leaves,  it 
will  soon  perish,  because  the  absorption  which 
takes  place  by  the  roots  is  insufficient  to  supply 
all  the  materials  necessary  for  its  nourishment. 

In  many  v^^etables,  and  particularly  in  the 
genus  eaetuSf  and  other  succulent  plants,  whose 
roots  are  very  small,  and  which  commonly  vege- 
tate on  rocks,  or  in  the  shifting  sands  of  deserts, 
it  is  evident  ihat  the  absorption  of  the  nutritious 
fluid  is  almost  exclusively  performed  by  the 
leaves  and  the  other  parts  exposed  to  the  atmos- 
phere ;  for  the  smallness  of  the  roots,  and  the 
extreme  dryness  of  the  soil  in  which  they  grow, 
would  otherwise  prevent  them  from  vegetating. 
From  what  has  been  said,  it  will  be  seen  that 
the  absorbent  surfiice  of  vegetables,  compared 
with  their  general  volume,  is  incomparably 
greater  than  in  animals. 

Course  of  the  Sap,  The  sap  is  the  colourless 
and  essentially  watery  fluid  which  the  roots  ab- 
sorb in  the  earth,  and  the  leaves  in  the  atmos- 
phere, for  the  purpose  of  supplying  nourishment 
to  the  plant.  It  contains  in  solution  the  true 
nutritious  principles,  and  deposits  them  in  the 
interior  of  the  plant,  as  it  passes  through  its 
tissue. 

The  older  physiologists  were  long  in  doubt 
respecting  the  part  of  the  stem  through  which 
the  ascent  of  the  sap  takes  place ;  some  believing 
it  to  be  the  pith,  while  others  considered  the 
bark  as  the  seat  of  this  singular  phenomenon. 
But  when  recourse  was  had  to  direct  experiments, 
it  was  shown  that  both  these  opinions  were  alike 
erroneous.  In  fact,  the  course  of  the  sap  is  per- 
formed through  the  woody  layers.  The  lym- 
phatic vessels  distributed  in  tiie  wood  and  al- 


burnum, serve  as  canals  for  the  transport  of  this 
nutritive  fluid;  and  the  part  nearest  the  medul- 
lary tube  appears  to  be  the  principal  seat  of  this 
ascent.  If  a  branch,  or  a  young  plant,  be  im- 
mersed in  a  coloured  liquid,  the  traces  of  the 
absorbed  fluid  may  be  followed,  especially  in  the 
vessels  near  the  medullary  tube,  whereas  none 
of  it  will  be  seen  either  in  the  pith  or  in  the 
bark.  Coulon  accidentally  discovered  this  foct. 
He  had  a  row  of  large  poplars  cut  down,  when 
in  one  of  them  which  had  been  circularly  sawn, 
and  had  fallen,  but  which  still  held  to  the  stump 
by  its  centre,  he  saw  bubbles  of  liquid  and  air 
rising  from  the  inner  fibres,  and  emitting  a  very 
distinct  sound.  He  then  tried  some  experiments 
on  the  trees  which  still  remained  to  be  cut  down. 
Thus,  on  having  them  bored  with  a  laige  auger, 
he  found  that  the  fragments  which  were  taken 
from  the  outer  layers  of  the  wood  were  nearly 
dry,  that  they  became  moister  as  the  auger  went 
deeper,  and  that  when  it  had  arrived  at  the 
centre  of  the  stem,  the  sap  began  to  flow  out  at 
the  surface.  These  experiments  were  laid  before 
the  Academy  of  Sciences,  and  Desfontaines  and 
Thouin,  who  repeated  them,  confirmed  their 
accuracy.  This  fact  then,  evidentiy  proves  that 
the  ascent  of  the  sap  takes  place  in  the  woody 
layers,  and  especially  in  those  which  are  nearest 
the  medullary  canal.  It  has  also  been  shown 
by  experiment,  that  the  progress  of  the  sap  is 
not  arrested  in  trees  deprived  of  their  bark,  and 
in  which  the  pith  is  more  or  less  obstructed  ; 
while  in  trees  frt>m  which  all  the  woody  layers 
are  removed,  it  no  longer  takes  place,  although, 
in  such  as  have  only  a  small  cylinder  of  woody 
layers  remaining,  the  sap  may  still  continue  to 
ascend,  as  is  the  case  in  hollow  trees,  and  espe- 
cially willows,  the  trunk  of  which  is  very  fre- 
quentiy  carious  in  the  interior. 

In  thus  passing  through  the  layers  of  the 
wood,  in  its  progress  upwards,  the  sap  communi- 
cates with  the  lateral  parts  and  branches  of  the 
stem,  either  directly  by  Junction  of  their  vessels,  or 
by  gradually  diflusing  itself  through  the  minute 
pores  with  which  the  canals  that  transport  it  are 
perforated.  The  water,  which  forms  the  essential 
basis  of  the  sap,  gives  off  in  its  progress,  and 
deposits  in  the  vegetable  tissue,  that  matter  with 
which  it  is  impregnated,  and  which  is  destined 
for  the  nutrition  of  the  plant,  and  the  reparation 
of  its  expended  fluids. 

When  treating  of  the  suction  of  the  roots,  we 
mentioned  the  experiments  of  Hales,  proving 
the  force  with  which  the  ascent  of  the  sap  takes 
place  in  a  Mem  even  of  small  diameter,  it  acting 
with  more  power  upon  the  mercury  than  a 
column  of  air  equal  to  the  height  of  the  atmos- 
phere. Bonnet  has  also  made  experiments  for 
the  purpose  of  determining  the  rapidity  with 
which  the  sap  may  rise.  Thus,  on  immersing 
two  stalks  of  the  kidney  bean  in  coloured  fluids, 
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he  found  that  the  iatter  rose  sometimes  half  an 
inch  in  half  an  houT)  sometimes  three  inches  in 
one  hour,  and  sometimes  four  Inches  in  three 
hours. 

From  the  observations  and  experiments  of 
Professor  Amid,  it  would  appear  that  the  fluids 
contained  in  the  vessels,  or  in  the  areolie  of  the 
cellular  tissue  of  plants,  move  and  circulate  in 
each  of  these  vessels  or  cells,  quite  independently 
of  the  manner  in  which  they  move  in  the  others. 
Each  cavity,  he  says,  constitutes  a  distinct  organ, 
and  in  its  interior  the  fluid  moves  in  a  circulat- 
ing manner,  independently  of  the  particular 
circulation  which  takes  place  in  each  of  the 
adjacent  cavities.  It  was  chiefly  on  Chora  fnd- 
garisy  Ch^flexilis,  and  Gaulinia/ragUuy  aquatic 
plants  whose  organization  is  more  easily  per- 
ceived on  account  of  the  traosparency  of  their 
elementary  parts,  that  Professor  Amici  made  his 
observations.  The  motion  of  the  fluid  in  each 
cavity  of  the  cellular  tissue,  or  in  each  vessel, 
may  be  distinctly  perceived,  on  account  of  the 
solid  particles  which  float  in  the  fluid.  These 
particles,  which  are  globules  of  extreme  minute- 
ness, and  sometimes  of  a  very  decided  green 
tint,  are  seen  ascending  along  one  of  the  walls 
of  the  cavity,  and,  on  arriving  at  the  horizontaf 
partition  which  separates  the  cell  from  the  one 
above  it,  changing  their  direction,  and  following 
a  horizontal  course  until  they  reach  the  opposite 
wall,  when  they  descend  along  it  to  its  lower 
part,  where  their  course  again  becomes  horizon- 
tal; after  which  they  recommence  the  same 
route.  In  the  same  vessel  there  are  thus  always 
four  difierent  currents,  an  ascending,  a  descending, 
and  two  horizontal  ones,  in  opposite  directions. 
It  is  very  remarkable  that  the  direction  of  the 
motion  in  each  vessel  does  not  seem  to  have  any 
connection  with  that  which  takes  place  in  the 
neighbouring  tubes.  Thus  sometimes  two  vessels 
in  mutual  contact  present  the  same  motion,  while, 
in  those  which  surround  them,  a  directly  opposite 
motion  is  observed  in  the  fluids. 

The  same  observer  has  also  remarked,  that  no 
globule  is  seen  pasmng  from  one  cavity  into 
another.  "However,"  says  he,  "I  do  not  pre- 
tend to  maintain  tliat  the  fluid  contained  in  a 
vessel,  does  not,  when  circumstances  require  it, 
penetrate  into  the  neighbouring  vessels.  I  am 
even  persuaded  that  this  transfusion  is  necessary 
for  the  development  of  the  plant ;  but  it  is  only 
the  most  fluid  and  subtile  part  of  the  juice  that 
can  penetrate  through  the  membrane  invisibly, 
bypassing  through  holes  which  the  eye,  assisted 
by  the  microscope,  is  imable  to  perceive." 

Some  have  attributed  the  cause  of  this  inde- 
pendent motion  of  the  fluid,  to  the  irritability 
possessed  by  the  membrane  of  which  the  tubes 
are  formed.  Professor  Amici  is  not  of  this 
opinion ;  but  thinks  he  recognises  the  moving 
power  of  the  fluid  in  the  small  green  or  trana- 


parent  grains  lining  the  walls  of  the  tubes  where 
they  are  disposed  in  tows,  and  which»  by  an 
action  similar  to  that  of  the  voltaic  piles^  produce 
the  motion  of  the  fluid.  These  green  graina  are 
evidently  the  same  as  those  which  Dutrochet 
considers  as  the  nervous  system  of  vegetables. 

But  what  is  the  cause  of  this  ascent  of  the 
sap?  How  can  that  fluid  rise  from  the  roots  to 
the  upper  part  of  the  steml  It  may  well  be 
supposed  that  each  of  the  older  physiologists 
must  have  had  an  opinion  of  his  own  to  account 
for  thia  surprising  phenomenon. 

Grew  attributed  it  to  the  action  of  the  utricles. 
That  author,  who  considered  the  v^;etable  tiasue 
as  formed  of  small  utrides,  placed  in  juxta-pod- 
tion,  one  above  another,  and  all  communicating 
together,  thought  that  when  the  sap  had  once 
entered  into  the  lower  utricles,  they  contracted 
upon  themselves,  and  pushed  it  into  those  im- 
mediatdy  above ;  and  that,  by  this  mecfaaniam, 
the  sap  at  length  reached  the  summit  of  the 
plant.  Malpighi,  on  the  other  hand,  attributed 
the  ascent  of  the  sap  to  its  ahomate  rarefiEu;tion 
and  condensation  by  heat.  De  La  Hire,  who 
supposed  the  sap- vessels  to  be  furnished  with 
valves,  like  the  veins  of  animals,  thought  that  it 
depended  upon  this  arrangement.  Perault  im- 
agined it  to  be  produced  by  a  kind  of  fermentation. 
Lastly,  many  persons  have  ccmipared  the  pro- 
gress of  the  sap  in  the  v^table  tissue,  to  the  aaoent 
of  fluids  in  capillary  tubes.  But  it  will  readily 
be  seen  that  such  hypotheses  are  insufficient  to 
account  for  the  phenomena  in  question.  If  they 
were  owing  to  the  capillarity  of  the  si^vessels, 
their  action  would  necessarily  be  independent  of 
external  drcumstanoes,  and  even  of  the  life  of 
the  plant;  but  this  is  not  the  case.  Every 
person  knows  that  the  sap  no  longer  circulates 
in  a  plant  deprived  of  life.  life  haa  therefore  a 
direct  and  powerful  action  upon  the  exerdae  of 
this  function.  In  the  suction  performed  by  the 
roots  in  the  soil,  a  peculiar  vital  power  has  been 
admitted,  on  which  depend  all  the  phenomena 
of  vegetables,  and  which  forms  the  distinctive 
character  of  living  beings,  and  withdraws  them 
from  the  influence  of  physical  and  chemical 
agents;  this  power  has  also  been  resorted  to  fbr 
explaining  the  progress  of  the  sap.  In  diort, 
if  all  the  phenomena  of  vegetation  were  produced 
by  the  action  of  mechanical  or  chemical  agents 
alone,  by  what  characters  could  we  distingnish 
v^tables  from  inorganic  objects?  We  must 
therefore  admit  in  vegetables,  as  in  animals,  a 
peculiar  vital  power  which  influences  all  thdr 
functions.  But  although  this  vital  power  be 
the  agent  by  which  the  ascent  of  the  aap  is  pro- 
duced, certain  internal  and  external  causes  may 
fiicilitate  the  exercise  of  this  phenomenon. 
Among  the  external  causes  are  to  be  ranked 
temperature,  and  the  influence  of  light  and 
electricity.    It  is  generally  known  that  a  high 
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temperature  Is  aiiigularly  £Eivoarable  to  the  pro- 
gresB  of  the  sap.  In  winter,  the  tree  is  fall  of 
sap,  but  it  ik  thick  and  stagnant.  In  spring,  the 
return  of  heat  causes  the  ascent  of  the  juices  in 
the  Tessels  of  the  stem,  which  seemed  to  be 
obstructed  by  them.  Light  and  the  electric 
fluid  have  also  a  decided  influence  upon  the 
phenomena  of  the  progress  of  the  sap.  It  is  well 
known  that  when  the  atmosphere  is  long  chaiged 
with  electricitj,  vegetables  acquire  a  great  de- 
velopment, which  necessarily  implies  that  the 
sap  moves  with  more  rapidity  and  power.  Cer- 
tain internal  causes,  inherent  in  the  vegetable 
itself,  appear  also  to  act  upon  the  ascent  of  the 
sap.  Of  this  kind  are  the  greater  or  less  quantity 
of  cortical  pores  which  the  vegetable  presents, 
and  the  greater  extent  of  its  suilaoe.  These  two 
cupcumstances  are  evidently  fiivourable  to  the 
rapidity  and  force  of  the  progress  of  the  sap. 

We  now  proceed  to  give  a  summary  of  the 
theory  of  the  ascent  of  the  sap,  as  proposed  by 
Dutrochet,  and  illustrated  by  numerous  experi- 
ments by  this  ingenious  botanist.  In  the  first 
place,  Dutrochet  has  confirmed  prior  experi- 
ments, that  the  imbibition  of  moisture  trom  the 
soil  is  aocompliahed  solely  by  the  extreme 
rootlets  or  sponffioies  of  plants.  At  the  com- 
mencement of  spring,  he  performed  in  the  vine 
successive  amputations  fi!om  the  branches  down- 
wards to  the  stem  roots,  and  extreme  radicles. 
At  each  of  these  amputations  the  sap  ceased  to 
flow  from  the  upper  surfiice  of  the  separated 
portion,  and  proceeded  to  issue  from  the  part  of 
the  plant  next  the  spongioles,  till  at  length  he 
arrived  at  those  spongioles  themselves^  from 
which  the  sap  issued  in  a  similar  manner.  These 
spongioles  are  internally  composed  of  a  cellular 
tissue,  in  which  are  found  minute  corpuscles, 
and  covered  by  an  exceedingly  thin  bark,  which 
in  autumn  becomes  thicker  and  impervious,  and 
consequently  loses  its  absorbing  function.  As 
spring  approaches,  the  spongioles  are  renewed  in 
the  form  of  buds,  from  the  extremities  of  those 
of  the  previous  seascn.  The  ascent  of  the  sap 
at  first  view,  appears  to  be  nothing  more  than  a 
mechanical  action  of  imbibition  carried  on  by 
the  leaves,  as  it  increases  and  diminishes  in 
amount  with  the  evaporation  from  them,  and 
duninishes  gradually  if  they  are  removed  one 
after  the  other.  But  in  a  more  careful  inquiry, 
it  will  be  seen  that  this  mechanical  action  alone 
will  not  account  for  all  the  appearances.  For 
in  the  first  place,  in  the  sunshine,  or  in  a  diffuse 
light,  the  absorption  by  the  roots  does  not  equal 
the  transpiration  by  the  leaves ;  and  if  the  plant, 
after  losing  weight  in  the  light,  be  removed  into 
darkness,  the  transpiration  then  will  not  equal 
the  absorption.  Secondly,  although  the  flaccid 
state  of  a  plant  which  has  been  deprived  of 
moisture,  may  be  rapidly  succeeded  by  the 
healthy  state  of  turgidity,  on  an  adequate  supply 


of  water  being  restored;  nevertheleai,  this  re- 
vival will  only  take  place,  provided  the  desioca* 
tion  has  not  been  carried  too  far;  and  the  limit 
of  desiccation  at  which  revival  will  no  longer 
occur,  on  the  one  hand,  accords  with  that  at 
which  the  organized  structure  of  the  plant  be* 
gins  to  be  decomposed,  and  on  the  other  hand, 
is  much  within  that  at  which  the  plant  is  to  be 
considered  in  the  light  of  a  sponge,  reduced  to  a 
state  of  dryness^  and  thereby  deprived  of  its 
power  of  capillary  attraction.  Neither  can  the 
ascent  of  the  sap,  as  some  have  supposed,  be  owing 
to  air  contained  in  the  vessels,  which  expanding, 
forces  the  fluid  upwards,  for  the  sap  vessels,  when 
cut,  exhibit  no  traces  of  contiuned  air ;  nor  can 
it  be  propelled  by  a  contraction  of  the  vessels, 
for  those  in  the  stems  of  ligneous  plants  are  of 
an  unyielding  and  solid  nature.  In  short,  Du- 
trochet concludes  that  the  ascent  of  the  sap  is 
due  to  a  peculiar  impulse  inherent  in  the  tis- 
sue of  the  plant,  and  which  is  dependent  on  the 
integrity  of  its  organic  structure. — ^We  proceed 
then  to  detail  Dutrochet's  experiments  explan- 
atory of  his  theory. 

When  a  piece  of  the  blind  gut  or  coecum  of  a 
chicken  was  half  filled  with  milk,  and  then  im- 
mersed in  rain  water,  he  found  that  it  became 
gradually  fuller  and  fuller,  and  at  length  very 
tuigid,  having  in  thirty-six  hours  increased  in 
weight,  from  196  to  813  grains;  when  a  denser 
fluid  was  substituted  for  1^  milk,  such  as  albu- 
men or  solution  of  gum,  the  weight  and  tur- 
gescence,  were  still  more  increased,  and  this 
increase  was  more  rapidly  completed.  In  eight 
and  a  half  hours,  a  coecum,  partially  filled,  and 
weighing  fifty-eight  grains,  became  extremely 
turgid,  and  weighed  130  grains.  This  trans- 
mission of  the  water  by  inward  impulse  he  has 
termed  endosmaaey  and  corresponds  to  the  imbi- 
bition of  the  moisture  of  the  soil  by  the  roots. 
It  occurs  always  when  the  internal  fluid  is  more 
dense  than  the  external,  as  also  under  certain 
other  circumstances  to  be  mentioned  afterwards. 

On  the  other  hand,  when  the  coecum  was  filled 
with  rain  water,  and  inunersed  in  any  of  the 
above  mentioned  fluids,  such  as  milk  or  albu- 
men, the  water  passes  outwards,  through  the 
membrane;  and  a  weaker  solution  of  gum  arable, 
inclosed  in  the  same  way,  passed  outwards  to  a 
stronger  solution  in  which  the  gut  was  immersed. 
This  process  he  termed  exosmose,  or  outward 
impulse ;  and  it  corresponds  to  the  imbibition  of 
moisture  from  the  external  atmosphere  into  the 
interior  tubes  of  plants.  But  these  two  pro- 
cesses of  endosmose  and  exosmose,  are  always 
reciprocal  to  a  certain  degree:  thus,  while  a 
portion  of  one  fluid  passes  inwards,  a  certain 
portion  of  the  interior  fluid  also  passes  outwards. 
When  a  littie  syrup  is  inclosed  in  a  membran- 
ous bag,  and  immersed  in  pure  water,  the  water 

enters  the  bag;  but  at  the  same  time,  a  part  of 
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(he  syrup  passes  outwards  into  the  water,  and  is 
indicated  by  its  imparting  a  sweetish  taste,  to 
the  fluid.  Or  if  a  sohition  of  common  salt  be 
substituted,  and  submitted  to  the  same  process, 
tho  escape  of  the  saline  solution  will  be  immedl- 
atelj  prored  by  the  water  becoming  white  on 
the  addition  of  a  few  drops  of  solution  of  nitrate 
of  Bilrer.  The  transmisrion  of  fluids,  then,  is 
always  reciprocal,  but  that  power  predominates 
which  transfers  the  lighter  to  the  denser  fluid. 
Similar  experiments  were  performed  with  the 
swimming  bladder  of  the  carp,  and  also  with 
the  pods  of  the  bladder  senna,  and  the  same 
results-  occurred^  yet  all  pervious  substances  do 
not  possess  the  same  properties.  HaiTkig  ob- 
serred  this  state  of  distension,  which  was  acquired 
by  membranous  bags  through  the  influence  of 
endosmose,  it  immediately  occurred  to  Dutrochet 
that  the  reaction  of  the  membrane  on  its  con- 
tents might  be  strong  enough  to  raise  to  a 
sensible  elevation  the  fluid  diluted  by  the  water 
which  was  absorbed.  This  conjecture  was  com- 
pletely Yerified  by  a  variety  of  experiments,  of 
which  the  foUbwihg  is  the  most  striking.  The 
coecum  of  a  chicken  filled  with  a  solution  of 
gum,  in  five  parts  of  water,  was  fixed  on  one 
end  of  a  glass  tube  open  at  both  extremities, 
twenty-four  inches  long,  and  a  fifth  of  an  inch 
diameter,  and  was  then  immersed  in  rain  water. 
The  fluid  graduaUy  rose  in  the  tube  at  the  rate 
of  an  inch  per  hour ;  and  in  twenty-four  hours 
flowed  over  the  upper  orifice.  Here,  therefore, 
is  an  exact  representation  of  the  ascent  of  the 
sap,  by  the  impulse  communicated  to  it  from  the 
spongioles  of  the  roots.  This  discovery  enabled 
him  to  eenstruet  an  instrument  which  might 
serve  as  a  measurer  of  the  power  of  endosmose. 
This  consists  of  an  inverted  funnel  and  tube, 
the  latter  of  which  is  furnished  with  a  scale, 
while  the  meuth  of  the  funnel  is  corered  with 
a  piece  of  bladder,  or  other  oiganio  membrane ; 
and  which  is  supported  on  a  plate  of  metal, 
perforated  with  many  holes.  The  fluid  to  be 
tried  as  a  syrup,  for  instance,  is  poured  into  the 
inverted  ftmnel,  the  tube  is  then,  fitted  into  the 
throat  of  the  funnel- by  means  of  a  cork,  and  the 
covered  mouthr  of  the  fimnel  iis  immersed  a  little 
under  the  surface  of  a  g^ass  of  rain  water,  in  a 
tube  forty  inches  long,  and  a  twelfth  of  an  inch 
in  diameter ;  the  fluid  will  rise  at  the  rate  of 
about  fiix  indies  per  hour  and  in  seven  hours 
will  flow  oyer  the  top. 

All  fluids  having  a  greater  density  than  water, 
consequently  all  the  oiganic  animal  and  v^- 
table  fluids,  such  as  albumen,  milk,  solution  of 
gum,  gelatin,  extract  syrup,  urine  emulsions, 
&c.,  are  exciters  of  endosmose.  Various  sub- 
stances have  the  same  power,  by  virtue  of  dif- 
ferences in  chemical  nature,  as  nitric,  acetic,  and 
muriatic  acids,  potass,  ammonia,  and  alcohol, 
the  two  latter  being  lighter,  and  less  dense  than 


water.  Sulphate  and  muriate  of  soda  aie  also 
powerfol  exciters,  even  in  very  minute  quantities. 
Certain  fluids,  however,  appear  quite  inactive, 
although  only  two  such  have  been  well  ascer- 
tained, and  tiiese  are  sulphuric  acid,  and  sul- 
phuretted hydrogen.  Water  impregnated  with 
sulphuric  acid  excites  no  action,  and  if  even  a 
moderate  portion  of  this  acid  be  added  to  an 
active  fluid,  such  as  gum,  the  endoemic  action 
of  the  latter  is  destroyed.  The  same  fiusts  an* 
observed  very  remarkably  in  the  instance  ot 
sulphuretted  hydrogen.  Thus^  water  containing 
a  twentieth  of  its  weight  of  gum,  excites  power- 
ful endosmose,  but  the  solution  has  no  action  at 
all  if  there  be  also  added  to  it  a  200th  part  of 
hydrosulphuret  of  ammonia.  Hence,  fcecal 
matters  do  not  excite  endosmose.  Hence,  too, 
the  various  animal  fluids  formerly  mentioned, 
cease  to  excite  it  as  soon  as  they  begin  to  pntrify, 
because  they  then  all  evolve  sulphuretted  hy- 
drogen. Accordingly,  when  an  experiment  in 
which  endosmose  has  been  produced,  is  con- 
tinued, till  the  fluid  putrifies,  it  rapidly  sinks  in 
the  tube  till  the  internal  and  external  fluids  are 
on  a  level. 

AUorganic membranes  permit  of  the  processes 
of  endosmose,  and  exosmose,  or  as  Dutrochet 
Urms  it,  are  active.  Of  inorganic  substanoefl;, 
porous  day,  minerals,  as  a  thin  layer  of  gray 
slate  burnt,  or  a  piece  of  baked  day,  are  also 
active.  Through  a  structure  of  baked  day,  one 
twenty-fifth  of  an  inch  thick,  endosmose  takes 
place  almost  as  actively  as  through  an  organic 
membrane ;  and  it  is  perceptible,  even  through 
a  plate  three-fifths  of  an  inch  thick.  Silicious 
minerals,  on  the  contrary,  have  very  little  ac- 
tivity, and  calcareous  are  quite  inactive.  All 
active  substances  become  inactive  when  they 
have  been  penetrated  by  inactive  fluids^  as  when 
clogged  up  by  sulphuret  of  ammonia ;  but  on 
this  matter  being  washed  ofi;  they  again  resume 
their  activity.  Active  membranes  are  rendered 
after  a  time  inactive  by  all  fluids,  except  those 
derived  from  organic  sources ;  although  at  first 
moTganic  mixtures  may  stimulate,  and  increase 
this  endosmose,  yet  the  vdocity  soon  decreases, 
and  stops  altogether  at  last.  The  vdocity  of 
action  differs  according  to  the  difi«rent  densities 
and  temperatures  of  ^e  fluids,  the  force  or  im- 
pulses also  varying.  With  a  syrup  formed  of 
equal  parts  of  sugar  and  water,  the  fierce  is  cal- 
culated as  equal  to  a  pressure  of  four  atmos- 
pheres and  a  half.  Dutrochet  is  of  opinion  that 
the  cause  of  this  ascension  of  fluids  is  due  to  the 
agency  of  electricity.  The  first  hint  which  led 
him  to  this  conclusion,  was  taken  from  some 
experiments  of  M.  Porret,  who  found  that  if  a 
vessel  was  divided  into  two  compartments,  by  a 
partition  of  bladder,  and  one  was  filled  with 
water,  while  the  other  contained  only  a  few 
drops,  the  water  was   impeDed  through   the 
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bladder^  when  the  positive  wire  of  a  galyanic 
trough  was  immersed  into  the  full  compartment^ 
and  the  negatiye  wire  into  the  other.  M.  Du- 
trochet^  improving  on  this  experiment,  attached 
an  empty  coecnm  round  the  end  of  a  glass  tuhe, 
the  aperture  of  which  was  stopped  up  hy  a  cork, 
and  through  this  cork  were  passed  into  the 
bladder  the  negative  wire  of  a  galvanic  pile,  and 
a  fine  capillary  tube,  to  allow  of  the  escape  of 
the  hydrogen  gas,  formed  by  tho  decomposition 
of  the  water.  The  bladder  being  now  immersed 
in  water,  into  which  the  positive  wire  of  the 
pile  was  plunged,  the  galvanic  circle  was  no 
sooner  thus  completed,  than  the  bag  began  to 
swell,  and  in  a  few  minutes  the  water  rose  in 
the  tube,  and  flowed  over  its  upper  orifice. 
Here  endosmose  was  produced  without  the  aid 
of  a  fluid  differing  either  in  density  or  in  chemi- 
cal nature  from  the  transmitted  fluid.  Reversing 
the  wires,  the  phenomena  of  ezosmose  was  pro- 
duced, and  in  half  an  hour  the  ooecum  was 
emptied. 

Dutrochet  then  points  out  the  numerous  re* 
semblances  between  the  common  electric  actions^ 
and  those  of  endosmose,  concluding  that  In  every 
essential  circumstance  these  phenomena  are  ex- 
actly similar,  so  that  very  little  doubt  can  be 
entertaiaed  that  the  passage  of  fluids  by  endos- 
mose and  exosmose,  depends  on  electric  influ- 
ences ;  in  shorty  that  on  the  internal  and  external 
surfaces  of  the  membranous  bags  being  brought 
into  opposite  states  of  electricity  by  the  acion 
of  fluids,  difiering  in  density,  or  chemical  com- 
position, and  applied,  the  one  intemaUy,  and  the 
other  externally,  the  phenomenon  takes  place. 
One  very  striking  point  of  aigument  -confirma- 
tory of  this  conclusion  seems  to  be  that  an 
elevation  of  temperature  powerfully  increases 
the  electric  action,  as  well  as  the  ascent  of 
vegetable  juices;  the  great  difficulty  hitherto 
encountered  in  the  theories^  explanatoiy  of  the 
circulation  of  the  juices  of  plcmts,  was  to  ex- 
plain by  what  means  the  sap  both  ascended 
from  the  roots  upwards,  and  descended  by  the 
leaves  and  bark.  This  difficulty  can,  however, 
be  satis&ctorily  overcome  by  the  ing^ous  dis- 
coveries of  Dutrochet.  It  may  be  remarked 
also  how  appropriately  the  spongioles  of  the 
radicles  are  constructed  to  produce  endosmose. 
They  have  a  delicate,  thin,  and  permeable  epider- 
mis, covering  a  series  of  cellular  bodies^  whidi 
contain  a  fluid  denser  than  water.  Turgidity 
must  therefore  take  place  in  them,  when  water 
is  supplied  in  sufficient  quantity,  and  as  there  is 
no  other  outlet  by  which  the  tui^gidity  can  be  re- 
leased, under  the  elastic  reaction  of  the  walls  of 
the  spongioles,  the  absorbed  fluid  ascends.  We 
have  mentioned  that  endoconoae  ceases  when  the 
permeable  membrane,  through  which  it  is  exer- 
cised, loses  its  regularly  organised  texture  by 
decay.    Accordingly  the  sap  cannot  be  made  to 


rise  at  aU,  if  the  roots  are  allowed  to  dry  so  far 
as  to  undergo  decomposition.  The  action  also  is 
comparatively  feeble  when  the  temperature  islow ; 
hence  when  the  sap  is  rising  in  the  spring  it  is 
found  to  attain  different  elevations,  according  to 
the  degree  of  heat.    The  stagnation  of  the  flow 
of  sap  in  autumn  and  wipter,  and  of  its  return 
in  spring,  are  ail  referable,  also,  to  the  state  of 
the  temperature,  and  to  the  condition  of  the 
spongioles  at  those  periods.    For  towards  the 
close  of  autumn,  the  epidermis  of  the  rootlets 
becomes  coarse  and  impenneable,  and  it  is  not 
till  new  spongioles  with  a  tender  skin  are  formed 
in  spring,  that  absorption  can  again  take  place.  The 
leaves  also  are  of  such  a  structure,  as  to  possess 
the  power  of  exciting  endosmose;  hence  they  have 
a  constant  tendency  to  absorb  moisture  whenever 
it  is  presented  to  them  of  less  density  than  the 
juices  contained  in  their  cells,  and  consequently 
a  power  of  suction  must  be  exerted  upon  the  sap 
ascending  in  the  lymphatic  vessels.     This  ac- 
tion has  been  termed  the  ajffliuify  and  seems  inde- 
pendent of  any  action  of  the  vessels  of  the  stem, 
but  is  due  solely  te  the  endosmose  of  the  mem- 
iMnne  of  the  leaves.    Thus  if  a  twig  of  any 
plant  is  immersed  in  water  acidul^d  with 
sulphuric  acid,  this  fluid  will  be  continued  to 
be  drawn  up,  although  every  part  of  the  vege- 
taUe  with  which  it  comes  in  contact  is  immed- 
iately killed,  so  that  the  cellules  and  tubes  may 
be  considered  as  so  many  morganic  capillary 
passages.    Endosmose  may  also  be  a  prime  agent 
in  the  ordinary  traauqpiration  of  matter  by  the 
leaves*   For  as  has  already  been  stated,  wherever 
endosmose  takes  place,  there  is  also  the  recipro- 
cal action  of  exoemose.    The  discharge  of  fluid 
by  the  leayes  cannot  be  accounted  for  by  the 
laws  of  evaporation  alone.    For  the  extent  of 
the  discharge  is  under  the  influence  of  agents 
which  cannot  affect  evaporation,  such  as  diffuse 
light,  and  it  appears  to  take  place  to  some  extent 
even  under  water.  Nor  is  this  power  generated  in 
the  leaves,  all  expanded  in  the  function  of  expira- 
tion ;  part  of  it  seems  to  be  spent  in  effecting  the 
passage  of  the  elaborated  sap  downwards  through 
the  ample  tubes ;  at  least,  this  fluid  does  not  des- 
cend from  the  mere  influence  of  gravity,  for 
when  a  branch  having  a  ring  of  bark  removed 
from  it  is  bent  downwards,  the  bark  is  removed 
as  usual  only  at  ihe  edge  of  tiie  incision  next 
the  leaves,  although  the  elaborated  sap  must  in 
this  position  ascwd  to  form  it. 

Trofupiratian  in  the  l&avea.  We  have  just 
seen  by  what  force  and  by  what  organs  the  sap 
is  raised  fix>m  the  roots  to  the  extremities  of  all 
the  branches  of  the  i^ant.  Here  other  phenom- 
ena are  produced,  and  a  new  cireulation  com- 
mences. When  the  sap  has  ssrrived  at  the  ex- 
tremities of  the  branches,  it  spreads  out  into 
their  leaves,  where  it  loses  part  of  the  principles 
which  it  contained,  and   acquires   new  ones. 
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Tlie  leases  and  green  parts  are  the  seat  of  rege- 
table  transpiration,  expiration,  and  excretion. 
The  sap  is  deprived,  in  Uiem,  of  the  atmospheric 
air  which  it  still  contains,  of  its  superabundant 
quantity  of  aqueous  principles,  and  of  the  sub- 
stances which  have  become  foreign  or  useless  to 
its  nutrition.  But  while  it  thus  loses  part  of 
the  principles  of  which  it  was  previously  consti- 
tuted, it  imdergoes  a  particular  elaboration,  ac- 
quires new  qualities,  and,  following  a  course  the 
reverse  of  that  which  it  has  already  performed, 
descends  from  the  leaves  towards  the  roots, 
through  the  liber  or  vegetating  part  of  the  corti- 
cal layers. 

The  transpiration  or  aqueous  emanation  of 
vegetables,  is  that  function  by  which  the  sap, 
on  arriving  in  the  leaves,  loses  and  gives  out  the 
superabundant  quantity  of  water  which  it  con- 
tained. 

It  is  generally  in  the  form  of  vapour  that  this 
water  is  exhaled  into  the  atmosphere.  When 
the  transpiration  is  not  great,  the  vapour  is  ab- 
sorbed by  the  air  as  it  forms ;  but  if  the  quantity 
increases,  and  the  temperature  of  the  ati^osphere 
is  low,  the  liquid  is  seen  transpiring  in  the  form 
of  extremely  small  drops,  which  often  unite  to- 
gether, and  then  acquire  a  considerable  size. 
Thus  at  sunrise,  limpid  drops  are  often  observed 
hanging  at  the  point  of  the  leaves  of  many 
grasses.  Cabbage-leaves  also  present  them  of 
large  size.  It  was  long  thought  that  they  were 
produced  by  dew;  but  Muschenbroek  first 
proved,  by  conclusive  experiments,  that  they 
result  from  vegetable  transpiration,  condensed  by 
the  coldness  of  the  night.  He  intercepted  all 
communication  between  a  poppy  and  the  ambient 
air,  by  covering  it  with  a  bell,  and  between  it 
and  this  earth,  by  covering  the  vessel  in  which 
it  grew  with  a  leaden  plate.  Next  morning  the 
drops  appeared  upon  it  as  before. 

Hales,  in  like  manner,  made  experiments  to 
determine  the  proportion  existing  between  the 
quantity  of  fluids  absorbed  by  the  roots,  and 
that  exhaled  by  the  leaves.  He  reared  a  sun 
flower  in  a  pot  of  earth,  till  it  grew  to  the  height 
of  three  feet  and  a  half;  he  then  covered  the 
mouth  of  the  pot  with  a  plate  of  lead,  which  he 
cemented  so  as  to  prevent  all  evaporation  from 
the  earth  cont^ned  in  it.  In  this  plate  he  fixed 
two  tubes,  the  one  nine  inches  in  length,  and  of 
but  small  diameter;  left  open  to  serve  as  a 
medium  of  communication  with  the  external  air, 
the  other  two  inches  in  length  and  one  in  diame- 
ter, for  the  purpose  of  introducing  a  supply  of 
water,  but  kept  always  shut,  except  at  the  time 
of  watering.  The  holes  of  the  bottom  of  the 
pot  were  also  shut,  and  the  pot  and  plant  were 
weighed  for  fifteen  successive  days  in  the  months 
of  July  and  August.  Hence  he  ascertained, 
not  only  the  &ct  of  transpiration  by  the  leaves, 
from  a  comparison  of  the  supply  and  waste,  but 


also  the  quantity  of  moisture  transpired  in  a 
given  time,  by  subtracting  from  the  total  waste 
the  amount,  of  evaporation  from  the  pot.    In  a^ 
dry  and  hot  /lay,  it  transpired  the  most,  and  in  a 
damp  and  wet  day,  it  transpired  the  least.    The 
mean  rate  of  transpiration  being  one  pound  four 
ounces,  that  is,  seventeen  times  more  in  propro- 
tion  than  that  from  the  human  body.    In  a  hot 
and  dry  night  without  dew,  it  transpired  three 
ounces ;  in  a  dewy  night  it  did  not  transpire  at 
all ;  and  in  a  rainy  night  or  night  of  much  dew, 
its  weight  was  increased  by  three  ounces.  Hales 
suspected  that  the  quantity  transpired  was  in 
proportion  to  the  extent  of  the  surfisMX  of  the 
leaves,  which  he  regarded  as  the  principal  organs 
of  transpiration,  and  ascertained  also  the  reLative 
proportion  of  the  capacity  of  the  leaves  for  tran- 
spiration as  compared  to  the  capacity  of  the  root 
for  absorption.    The  sur£ace  of  the  leaves  and 
the  stem  of  the  plant  which  was  the  subject  of 
experiment  was  found  to  be  equal  to  about  6616 
square  inches,  and  the  surface  of  the  root  of 
the  same  plant,  or  rather,  of  a  plant  of  nearly 
the  same  size,  was  found  to  be  about  2286 
square  inches ;  the  latter  being  to  the  former  in 
the  proportion  of  two  to  five ;  from  which  it  fol- 
lows that  the  absorbing  power  of  the  root  is 
greater  than  the  transpiring  power  of  the  leaves, 
in  the  proportion  of  five  to  two.    Similar  ex- 
periments were  also  made  upon  some  species  of 
cabbage,  whose  mean  transpiration  was  found 
to  be  one  pound  three  ounces  a  day,  and  on  some 
species  of  evergreens  which  were  found,  however, 
to  transpire  less  than  other  plants.    The  same  is 
the  case  also  with  succulent  plants  which  tran- 
spire but  littie  in  proportion  to  their  mass,  and 
which,  as  they  become  more  firm,  transpire  less. 
It  is  known,  however,  that  they  absorb  a  great 
deal  of  moisture,  though  they  give  it  out  thus 
sparingly,  which  we  cannot  but  regard  as  a  wise 
institution  in  nature,  for  the  purpose  of  remsting 
the  great  droughts  to  which  they  are  generally  ex- 
posed, inhabiting  as  they  do  for  the  most  part  the 
sandy  desert  or  the  sunny  rock.  Hales  also  relates 
corroborative  experiments  to  his  own,  made  by  Mr 
Miller  of  Chelsea.    The  result  of  this  was,  that, 
other  circumstances  being  the  same,  transpiration 
is  in  proportion  to  the  extent  of  transpiring  sur- 
face, and  is  aflected  by  the  temperature  of  the 
air,  sunshine,  state  of  moisture,  and  dryness.     It 
is  siso  greatest  firom  six  in  the  morning  till  noon, 
and  is  least  during  the  night;  but  when  tran- 
spiration becomes  too  abundant,  owing  to  excess 
of  heat  or  drought,  the  plant  immediately  suffers 
and  b^ns  to  languish ;  hence  the  leaves  drop 
during  the  day,  though  they  are  again  revived 
during  the  night.  For  simibff  reasons,  transpira- 
tion increases  as  the  sunmier  advances,  being  more 
abundant  in  July  than  in  June,  and  still  more 
in   August    than    in  either  of  the  preceding 
months,  from  which  last  period  it  begins  again 
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to  decreaM.  But  the  most  remarkable  instance 
of  rapid  transpiration  yet  obserred,  is  that  which 
is  related  by  Guettard,  who  found  that  a  small 
sprig  of  the  comeil  tree  transpired,  in  the  course 
of  the  day,  one  ounce  and  three  drachms,  a 
quantity  almost  double  its  own  weight;  they 
found  fldso  in  general,  that  branches  deprived  of 
t^eir  leaves  afibrd  but  little  transpired  matter, 
and  that  branches  furnished  with  their  leaves 
afford  a  great  deal ;  hence  it  follows  that  the 
leaves  are  the  principal  organs  of  transpiration. 

The  substance  thus  transpired  by  the  plant 
may  be  obtained  by  enclosing  a  bough  in  a  glass 
▼essel  of  proper  dimensions  luted  to  the  branch. 
Its  properties  have  not  yet  been  very  minutely 
investigated.  Hales  and  Guettard  could  discover 
in  it  nothing  different  from  common  water,  ex- 
cept that  in  some  cases  it  had  the  odour  of  the 
plant.  But  Duhamel  found  that  it  became 
sooner  putrid  than  water. 

These  experiments  have  since  been  repeated 
by  Desfontaines  and  Mirbel,  who  have  again 
found  occasion  to  admire  the  accuracy  and 
sagacity  of  the  English  philosopher.  Senebier 
demonstrated,  by  numerous  experiments,  that 
the  quantity  of  water  expired  was  to  that  absorbed 
by  ^e  vegetable  as  two  to  three.  This  circum- 
stance is  an  additional  proof  that  a  part  of  this 
liquid  is  fixed  or  decomposed  in  the  interior  of 
the  plant. 

These  facts  incontestably  prove:  1.  That 
vegetables  transpire  by  their  leaves ;  in  other 
words,  throw  out  a  certain  quantity  of  aqueous 
fluids.  2.  That  this  transpiration  is  greater  in 
proportion  to  the  heat  and  dryness  of  the  atmos- 
phere ;  whereas  in  moist  weather,  and  especially 
at  night,  there  is  scarcely  any.  8.  That  this 
function  is  performed  with  greater  activity,  the 
younger  and  more  vigorous  the  plant  is.  4. 
That  nutrition  takes  place  more  effectually  the 
more  the  transpiration  is  proportionate  to  the 
absorption ;  for,  when  one  of  these  functions  is 
performed  with  more  vigour  than  the  other,  the 
plant  languishes.  This  is  observed  in  plants  which, 
on  being  exposed  to  the  heat  of  the  sun,  fade 
and  lose  their  vigour,  because  their  transpiration 
is  no  longer  proportionate  to  the  absorption  per- 
formed by  the  roots. 

In  newly  transplanted  vegetables  the  tran- 
spiration by  the  leaves  is  so  great  as  often  to  ex- 
haust and  destroy  the  plant  before  the  roots  have 
so  far  recovered  their  action  as  to  supply  the 
waste.  Hence  in  all  such  cases  an  abundant 
allowance  of  water  is  necessary  to  secure  the 
health  and  vigour  of  transplanted  vegetables. 

JSjipircUum,  We  have  already  shown  that 
vegetables  absorb  or  inspire  a  certain  quantity  of 
air  or  of  other  aeriform  fluids,  either  directly  or 
mixed  with  sap,  by  means  of  their  roots  and 
leaves,  which  operate  simultaneously  in  produc- 
ing this  effect.    The  portion  of  these  absorbed 


fluids,  which  has  not  been  decomposed  for-  the 
purpose  of  supplying  alimentary  matter,  is 
ejected  by  expiration.  Plants,  like  animals,  are 
therefore  provided  with  a  kind  of  respiration, 
which  in  the  former,  as  In  the  latter,  consists  of 
two  phenomena^  inspiration  and  expiration. 
This  function  is  very  perceptible  when  we  im- 
merse a  branch  of  a  tree,  or  a  young  plant,  in  a 
glass  bell  filled  with  water,  and  expose  it  to  the 
action  of  light.  There  is^en  seen  rising  from 
its  surfiice  a  great  numltir  of  small  bubbles, 
which  are  formed  of  a  very  pure  air,  almost  en- 
tirely composed  of  oxygen  gas.  On  the  other 
hand,  let  the  experiment  be  made  in  a  dark  place, 
and  the  leaves  will  expire  carbonic  acid  and 
nitrogen  gass,  but  no  oxygen.  It  must  here  be 
carefully  remarked,  that  all  the  other  parts 
of  the  vegetable  which  are  not  of  a  green  colour, 
such  as  the  roots,  the  bark,  the  flowers,  and  the 
fruits,  when  subjected  to  the  same  experiments, 
always  exhale  carbonic  acid  gas,  but  never  oxy- 
gen. Consequently,  the  expiration  of  oxygen 
gas  does  not  depend  solely  upon  the  direct  influ- 
ence of  the  rays  of  light,  but  also  upon  the  green 
colouring  of  the  parts. 

We  know  that  vegetables,  when  exposed  to 
the  action  of  the  sun,  absorb  a  great  quantity  of 
carbonic  acid,  which  they  decompose  in  the  in- 
terior of  their  substance,  and  eject  the  greater 
port  of  the  oxygen  which  was  combined  with 
the  carbon.  Now,  this  phenomenon  is  also  a 
true  expiration. 

When  a  plant  is  dead  or  languishing,  either 
expiration  ceases  entirely,  or  the  expired  fluid 
is  always  nitrogen  gas.  Some  vegetables,  even 
when  exposed  to  the  influence  of  the  sun's  rays, 
expire  only  azote.  Of  this  kind  are  the  sensi- 
tive plant,  the  holly,  the  rose-laurel,  and  some 
others.  It  seems  difficult  to  point  out  the  true 
cause  of  this  anomaly. 

Excretion,  The  ejected  matters  of  vegetables 
are  fluids  of  various  degrees  of  thickness,  some- 
times capable  of  condensing  and  becoming  solid. 
They  are  of  very  diversified  nature,  being  some- 
times resins,  wax,  or  volatile  oils ;  sometimes 
saccharine  substances,  manna,  fixed  oils,  &c. 
All  these  substances  are  thrown  out  at  the 
surface  by  the  power  of  vegetation.  Thus  the 
fraxinus  ornus,  and  some  other  species  of  ash, 
in  Calabria,  exude  a  thick  saccharine  fluid, 
which,  under  the  action  of  the  air,  becomes  con- 
crete, and  forms  manna^  pines,  firs,  and,  in 
general,  all  trees  of  the  family  of  conifene,  furnish 
large  quantities  of  resinous  matter.  Many  plants, 
such  as  the  Ceroscylon  andicdlay  a  superb  species 
of  palm,  described  by  Humboldt  and  Bonpland, 
and  the  Myrica  cerifera  of  North  America,  yield 
a  large  quantity  of  wax,  which  is  usefully  em- 
ployed in  the  countries  to  which  these  plants 
are  indigenous. 

What  is  general!}*'  called  perceptible  perspira- 
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tion  is  an  exudation  of  sap,  too  gross  or  too 
abundant  to  be  dissipated  immediately,  and 
which  hence  acnmnlates  on  the  surface  of  the 
leaf.  It  is  Yery  generally  to  be  met  with  in  the 
course  of  the  summer  on  the  leaves  of  the  maple, 
poplar,  and  lime  tree ;  but  particularly  oh  the 
surface  exposed  to  the  sun,  which  it  sometimes 
wholly  covers.  Its  physical  as  well  as  chemical 
qualities  are  very  different  in  difierent  species  of 
plants,  so  that  it  is  not  always  merely  an  exuda- 
tion of  sap,  but  of  sap  in  a  high  state  of  elabora^ 
tion,  or  mingled  with  the  peculiar  juices  or 
secretions  of  the  plant.  Sometimes  it  is  a  clear 
and  watery  fluid,  conglomerating  into  laige  drops 
such  as  are  said  to  have  been  observed  by  Miller 
of  Chelsea  exuding  from  the  leaves  of  the  plan- 
tain, and  such  as  are  to  be  seen  in  hot  and  calm 
weather  exuding  from  the  leaves  of  the  poplar, 
or  willow,  and  trickling  down  in  such  abun- 
dance as  to  resemble  a  slight  shower.  This 
was  observed  by  Smith  under  a  grove  of  willows 
in  Italy,  and  is  said  to  occur  sometimes  even  in 
England.  Sometimes  it  is  glutinous,  as  in  the  leaf 
of  the  lime  tree ;  sometimes  waxy,  as  in  the 
leaves  of  the  rosemary ;  saccharine,  as  on  the 
orange  leaf.  On  the  leaves  of  the  cUttu  creticus 
is  exuded  a  resin  known  by  the  name  of  lab- 
danum.  The  exudation  from  the  Lombardy 
poplar  has  been  rendered  famous  by  Ovid,  who 
fables  them  as  the  tears  of  Phaeton's  sisters,  who 
were  transformed  into  this  species  of  poplar. 
The  leaves  of  fraxinella  are  also  said  to  be  often 
covered  with  a  sort  of  resinous  substance ;  and 
after  a  hot  day,  if  the  air  is  calm,  the  plant  is 
even  found  to  be  surrounded  by  a  resinous  at- 
mosphere, which  may  be  set  on  fire  by  the  ap- 
plication of  the  flame  of  a  candle.  This  is 
said  to  have  been  the  discovery  of  a  daughter  of 
the  celebrated  Linnsus.  Sometimes  this  ex- 
udation is  a  redundancy  so  great  as  to  consti- 
tute a  disease  of  plants ;  of  this  nature  is  the 
honey  dew,  a  sweetish  substance  exuded  by  the 
hop  plant,  beech  tree,  &c. 

Roots,  as  before  remarked,  also  excrete,  by 
their  slender  extremities,  certain  fluids,  which 
are  injurious  or  useful  to  the  plants  that  grow 
in  their  vicinity ;  and  in  this  jaanner,  the  lik- 
ings and  antipathies  of  certain  plants  may  be 
accounted  for.  Thus,  it  is  well  known  that  the 
creeping  thistle  is  hurtful  to  oats,  erigeron  acrts 
to  wheat,  seabiosa  arvensis  to  flax,  &c.  Such 
are  the  different  phenomena  which  depend  upon 
the  presence  of  tiie  sap,  when  it  has  arrived  at 
the  upper  parts  of  plants.    Let  us  now  follow 

it  in  its  retrograde  course  from  the  leaves  to  the 
roots. 

The  descatdinff  Sap.    This  has  been  a  subject 

of  much  discussion  among  physiologists,  several 

of  them  having  long  denied  the  existence  of  a 

descending  sap ;  but  the  perceptible  phenomena 

of  vegetation,  and  the  most  accurate  experi- 


ments, have  demonstrated  that  there  really  is  a 
second  sap,  which  follows  a  course  the  reverse 
of  that  which  we  have  just  examined.  If  a 
strong  ligature  be  applied  to  the  trunk  of  a  di- 
cotyledonous tree,  there  forms  above  it  a  cir- 
cular swelling,  which  gradually  becomes  more 
prominent.  This  swelling  could  not  be  formed 
by  the  sap  which  ascends  from  the  roots  toward 
the  leaves.  Were  this  the  case,  it  ought  to  pre- 
sent itself  beneath  the  ligature,  and  not  above  it; 
but  this  is  not  what  happens.  The  swelling, 
therefore,  can  only  depend  upon  the  obstacle 
which  the  juices  encounter  as  they  descend  from 
the  upper  parts  of  the  plant  to  the  lower,  in 
their  passage  through  the  cortical  layers.  There 
is,  therefore,  a  descending  sap. 

The  descending  sap,  divested  of  the  greater 
part  of  its  watery  principles,  more  highly  ela- 
borated, and  containing  more  nutritious  princi- 
ples than  the  ascending  sap,  contributes  essen- 
tially to  the  nourishment  of  the  plant.  As  it 
circulates  in  the  vegetating  part  of  the  stem, 
the  only  part  susceptible  of  growth,  its  uaei 
cannot  be  equivocal. 

Let  us  examine  more  strictly  the  phenomena 
which  result  from  the  application  of  a  circular, 
ligature  to  the  trunk  of  a  dicotyledonous  tree, 
and  we  shall  see  that  not  only  does  a  swelling 
form  above  the  ligature,  but  also  that  the  part 
of  the  trunk  situated  beneath  it  ceases  to  grow, 
no  new  circular  layer  being  henceforth  added  to 
those  which  previously  existed.  Hence  we  see, 
in  the  clearest  manner,  the  use  of  the  descending 
sap.  It  continually  maintains  and  renews  the 
cambium,  and  contributes  essentially  to  the 
growth  and  development  of  dicotyledonous 
trees. 

But  this  second  sap  is  not  of  the  same  nature 
in  all  vegetables,  lliere  are  some  in  which  it 
forms  a  white  and  milky  juice,  as  in  the  eupkar-' 
hicB.  In  others,  as  poppies,  it  is  a  yellowish  or 
brownish  fluid ;  and  in  the  firs  it  is  resinous. 
But  it  is  necessary  to  remark,  that,  in  the  opinion 
of  many  physiologists,  the  proper  juices  of 
plants  are  not  the  descending  sap  itself,  but  fluids 
which  are  separated  from  it  by  the  act  of  vege- 
tation. The  diversity  of  nature  which  these 
juices  present,  their  occurring  in  some  vegetables 
only,  and  their  being  contdned  in  vessels  appro- 
priated to  themselves  and  existing  in  small 
number,  appear  so  many  proo&  in  favour  of  this 
opinion. 

We  have  now  given  a  successive  account  of 
the  various  phenomena  which  are  connected  with 
the  nutrition  of  plants,  or  contribute  to  efieet 
it.  We  have  seen  the  juices  which  have  been 
absorbed  by  the  roots  in  the  earth  conveyed  by 
an  inherent  power,  depending  upon  the  life  of 
the  plant,  and  electric  influence,  to  the  highest 
parts  of  the  ultimate  ramifications  of  the  stem. 
There,  we  have  seen  them  mingling  with  the 
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absorbed  fluids,  losing  such  of  their  aqueous  and 
aeriform  principles  as  are  nseleas  for  nutrition, 
and  thus  acquiring  netv  properties ;  after  which, 
pursuing  a  retrograde  course  they  become  the 
tme  aliment  of  the  plant. 

We  thus  see,  that,  although  nutrition  in  plants 
has  a  great  similarity  to  the  same  function  in 
animals,  it  yet  differs  esseutially  from  the  latter. 
Thus  animals  introduce  by  their  mouth  the 
different  substances  hy  which  they  are  nourished; 
while  plants  absorb,  in  the  interior  of  the  earth, 
by  the  imbibing  orifices  which  terminate  their 
roots,  water  impregnated  with  substances  which 
are  either  necessary  or  useful  for  their  nutrition. 

In  animals,  the  substances  that  haye  heen  in- 
troduced pass  along  a  single  canal,  from  the 
mouth  to  the  place  where  the  substance  which 
is  alone  directly  subservient  to  nutrition  (the 
chyUy)  is  to  be  separated  from  the  useless  parts. 
In  T^^etables  the  same  phenomena  take  place ; 
the  absorbed  fluids  pass  through  a  certain  course 
before  they  arrive  at  the  leaves^  in  which  the 
parts  essential  to  nutrition  are  separated  from 
those  which  are  useless.  Both  animals  mid  vege- 
tables eject  the  substanoea  which  are  un£t  for 
their  nutrition. 

One  of  the  most  striking  differences  between 
v^etablea  and  animals  consists  in  the  circum- 
stance, that  the  former  are  essentially  nourished 
by  inoiganic  substances,  such  as  water,  carbon« 
hydrogen,  &c.,  whereas  the  substances  which 
are  subservient  to  the  nutrition  of  animalh  are 
organic,  and  derived  from  the  animal  and  v^e- 
table  kingdoms. 

The  chyle,  by  which  the  nutrition  of  animals 
is  effiBcted,  mingles  witk  the  blood;  which  it 
continually  renews  and  keeps  up  in  due  quantity, 
circulates  through  all  parts  of  the  body,  and 
serves  for  the  development  and  nutrition  of  the 
organs.  The  sap  of  plants,  after  being  exposed 
in  the  leaves  to  the  influence  of  the  air,  which 
changes  its  nature  and  properties,  descends  into 
all  parts  of  the  v^table,  carrying  into  them 
the  materials  necessary  for  their  growth,  and 
thus  eflecting  the  development  of  all  their 
parts. 


CHAP.  XIL 

TBV  OROAHS  OV  BXPRODUCnON,   AND   KianORT  OF 

THEIR  DISCOVERT. 

The  Organs  of  reproduction,  which  are  al^ 
called  Organs  of  Fructification,  are  those  by 
which  the  preservation  of  species  and  the  pro- 
i>agstion  of  races  are  effected.  -Their  office  ia 
not  less  important  than  that  of  the  organs  whose 
structure  and  uses  we  have  already  examined  ; 
for,  if  the  latter  are  necessary  for  tiie  existence 


of  the  individual,  and  the  development  of  all 
its  parts,  the  organs  of  reproduction  are  equally 
necessary  to  enable  the  individual  to  procreate 
others  similar  to  itself,  by  which  its  species  may 
be  renewed  and  perpetuated. 

In  plants,  the  flower,  the  fruit,  and  the  various 
parts  of  which  they  are  composed,  constitute 
the  oigans  of  reproduction. 

Here  we  find  a  great  resemblance  between 
animals  and  vegetables.  Both  are  provided  with 
particular  organs,  which  by  their  mutual  influ- 
ence concur  in  producing  the  most  important 
function  of  their  life.  Generation  is  the  ultimate 
object  for  which  nature  has  created  the  various 
organs  of  v^etables  and  animals.  They  exhibit 
the  most  perfect  similiEu-ity  in  respect  to  this 
great  frmction.  From  the  action  which  the 
male  orgaa  exercises  upon  the  female  organ, 
fecundation  takes  place,  by  which  the  embryo, 
yet  in  the  rudimentary  state,  receives  and  pre- 
serves the  vivifying  principle  of  life.  Here, 
however,  we  remark  the  modifications  which 
nature  has  impressed  upon  these  two  great 
classes  of  organized  beings.  Most  animals  are 
ftimished  at  birth  with  the  organs  which  are,  at 
a  friture  period,  to  effect  their  reproduction. 
These  organs  remain  in  a>  state  of  torpidity  until 
the  period  when  nature,  imparting  to  them  a 
new  energy,  renders  them  capable  of  performing 
the  offices  for  which  they  were  destined.  Vege- 
tables, on  the  oontrary,  are,  at  their  first  appear- 
ance, destitute  of  sexual  organs^  these  not  being 
developed  by  nature  until  the  moment  when 
they  are  to  be  employed  for  the  purpose  of  fe- 
cundation. Another  great  dissimilarity  between 
animals  and  vegetables  is,  that,  in  the  former, 
the  sexual  organa  are  capable  of  performing  the 
same  frmction  several  times,  and  exist  during 
the  whole  life  of  the  individual  which  bears 
them ;  while  in  vegetables,  which  have  a  soft 
and  delicate  texture,  these  organs  have  only  a 
tempomry  existence,  make  their  appearance  for 
the  purpose  of  accomplishing  the  views^f  nature, 
and  fade  and  disappear  whenever  they  have  per- 
formed their  office. 

We  admire  the  wisdom  By  which  Nature  has 
regulated  the  distribution  of  sexes  in  organized 
beinga.  Vegetables,  which  are  invariably  fixed 
to  the  place  in  wMch  they  have  sprung  to  life 
and  are  destitute  of  the  locomotive  faculty, 
usually  bear  on  the  same  individual  the  two 
organs  by  the  mutual'  action  of  which  fecun- 
dation is  to  be  effected.  Animals,  on  the  other 
hand,  which,  being  possessed  of  will  and  the 
faculty  of  moving,  ean  pass  in  any  direction 
from  one  place  to  another,  generally  have  the 
sexes  separated  upon  distinct  individuals.  For 
this  reason,  the  union  of  the  sexes  in  one  indi- 
vidual is  as  common  in  vegetables  as  it  is  rare 
among  animals. 

The  flower  is  essentially  constituted  by  the 


56 


HISTORY  OP  THE  VEGETABLB  KINGDOM. 


presence  of  one  of  the  two  sexual  organs,  or  of 
the  two  placed  together  upon  a  common  support, 
with  or  without  external  envelopes  intended  for 
their  protection.  In  its  greatest  degree  of  sim- 
plicity, the  flower  may,  therefore,  consist  of 
only  a  single  sexual  oi^gan,  male  or  female,  that 
is,  of  a  stamen  or  a  pietiL  Thus,  in  the  willows, 
whose  flowers  are  unisexual,  the  mcde  flowers 
merely  consist  of  one,  two,  or  three  stamina, 
attached  to  a  small  scale.  The  female  flowers 
are  formed  of  a  pistil,  which  is  also  accompanied 
with  a  scale,  hut  without  any  other  oi^gans.  In 
this  case,  as  in  many  others,  the  flower  is  as 
simple  as  possible.  It  then  takes  the  name  of 
mtde  Jhwer,  or  female  flowery  according  to  the 
oi^gans  of  which  it  is  composed.  The  herma- 
phrodite  flower,  on  the  other  hand,  is  that  in 
which  the  two  sexual  organs,  the  male  organ 
and  the  female  organ,  exist  together. 

But  the  diflerent  flowers  which  we  have  just 
examined  are  not  complete;  for  although  the  es- 
sence of  the  flower  consists  in  the  sexual  oi^gans, 
yet,  before  it  can  be  called  perfect,  it  must  pre- 
sent other  organs,  not  indeed  essential  to  it,  but 
which,  nevertheless,  belong  to  it,  and  assist  it  in 
performing  its  functions.  These  organs  are  the 
calyx  and  corolla,  which  give  support  and  pro- 
tection to  the  parts  of  fructification.  The  fact 
of  the  existence  of  two  kinds  of  flowers  in  plants 
was  at  an  early  period  so  far  conjectured  by 
botanists  ;  but  its  complete  elucidation  has  only 
been  made  at  a  very  modem  date.  Ab  this  is  a 
most  curious  and  important  discovery  in  the 
history  of  the  vegetable  kingdom,  we  shall,  before 
going  into  a  description  of  the  sexual  organs, 
trace  the  progress  of  opinion  on  the  subject  from 
the  earliest  periods  to  the  present  time. 

It  cannot,  says  Dr  Keith,  now  be  ascertained 
with  whom,  or  at  what  particular  period,  the 
notice  of  vegetable  sexuality  originated ;  but  its 
antiquity  is  unquestionably  great,  as  it  appears 
to  have  been  entertained  even  among  the  original 
Greeks,  from  the  antiquity  of  their  mode  of 
cultivating  figs,  and  to  have  been  made  the  sub- 
ject of  the  speculations  of  some  of  their  earliest 
philosophers.  Empedocles  taught  that  the 
sexes  were  united  in  plants,  a  doctrine  involved 
indeed  in  that  of  Anaxagoras,  by  which  the  de- 
sires and  passions  of  animals  are  attributed  to 
vegetables.  It  was  evidently  a  prevalent  notion 
throughout  Greece,  and  the  nations  to  the  east 
of  Greece,  in  the  time  of  Herodotus,  who  recog- 
nises it  in  his  account  of  the  cultivation  of  the 
Babylonian  palm,  which  he  represents  as  being 
cultivated  in  the  country  around  Babylon  in 
the  manner  of  figs ;  the  cultivator  taking  the 
flower  of  that  pidm  which  the  Greeks  call  the 
male  palm,  and  binding  it  around  the  flowers  of 
the  fruit-bearing  palm,  that  the  fruit  may  not 
fall  immature.  Whether  the  beneficial  efiect 
resulting  from  this  practice,  was  produced  by 


the  agency  of  insects  generated  in  the  male 
plant,  as  Herodotus  asserts,  it  is  not  our  object 
at  present  to  inquire.  It  is  enough  to  have  as- 
certained that  the  notion  of  a  sexual  distinction 
in  plants  existed,  or  rather  was  a  general  and 
prevalent  idea,  in  the  age  of  Herodotus,  that  is, 
about  400  years  before  the  Christian  era.  The 
next  authority  is  that  of  Aristotle,  who  maintains 
the  doctrine  of  a  distinction  of  sex  in  plants  as 
well  as  in  animals,  though  he  admits  that  some 
plants  are  altogether  without  sex ;  and  represents 
the  beneficial^  effect  of  the  practice  adopted  in 
the  cultivation  of  the  palm,  as  resulting  from 
the  action  of  the  dust  of  the  male  flower  quick- 
ening the  maturity  of  the  fruit,  which  it  is  said 
to  efiect  equally  well,  if  it  is  wafted  to  the  female 
flower  by  means  of  the  wind.  Theophrastus, 
the  disciple  and  successor  of  Aristotle,  who  pur- 
sued his  botanical  investigations  to  amuch  greater 
length  than  his  master,  maintains  also  the  doc- 
trine of  the  sexuality  of  vegetables^  which  he 
illustrates  with  more  of  detail ;  and  exemplifies 
not  only  in  the  case  of  the  p^m  tree,  but  in  that 
also  of  the  fig,  and  a  variety  of  others.  The 
barren  palm  he  calls  the  male,  and  the  fr-uit- 
bearing  palm  the  female,  pointing  out  at  the 
same  time  the  ground  of  this  distinction,  as 
consisting  in  the  indispensable  necessity  of  the 
co-operation  of  the  flower  of  the  barren  palm, 
to  the  ripening  of  the  fruit  of  the  fertile  palm, 
the  fruit  of  the  fertile  pahn  being  otherwise  ex- 
tremely apt  to  fall  ofl^  before  it  be<!ome8  ripe. 
But  if  the  spathe  of  the  male  plant  containing 
the  male  flowers,  is  cut  ofi^  and  shaken  over  the 
flowers  of  the  female  plant,  the  fruit  does  not 
&11,  but  is  preserved  till  it  is  matured ;  in  which 
case,  he  adds,  there  is  a  sort  of  junction  of 
the  male  and  female.  But  beyond  the  example 
of  the  date-palm,  and  such  other  plants  as  pro- 
duce barren  or  fertile  flowers  on  distinct  indi- 
viduals, Theophrastus  does  not  seem  to  have 
entertained  any  correct  notions  of  vegetable  sex- 
uality. For  although  he  institutes  the  distinc- 
tion of  sex  in  other  fiunilies  also,  yet  it  is  by  no 
means  on  the  same  principle,  but  rather  upon 
that  of  the  habit  or  aspect  of  the  plant,  or  upon 
the  quality  of  the  timber  when  felled  ;  the  male 
being  represented  as  shorter  and  stouter,  and  the 
female  as  taller  and  more  slender,  as  erroneously 
exemplified  in  the  case  of  the  larch,  which  is 
well  known  to  produce  no  individuals  that  are 
exclusively  male  or  female ;  as  well  as  in  the 
case  of  the  lime  tree,  of  which  it  is  also  added, 
that  the  male  plant  is  not  only  barren,  but  des- 
titute even  of  flowers.  And  to  complete  the 
mystery  in  which  the  doctrine  was  yet  involved, 
the  male  plant  is  in  some  cases  said  to  have  fruit 
as  well  as  the  female.  From  all  which  it  follows, 
that  the  doctrine  of  vegetable  sexuality  was  but 
very  imperfectly  understood  in  the  time  of  Theo- 
phrastus. 
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After  a  long  blank  in  the  annals  of  botanical 
raaeazch,  the  next  traces  of  inqniry  relative  to 
the  sexuality  of  vegetables,  are  such  as  occur  in 
the  works  of  Pliny,  Diosoorides,  and  Galen,  who 
also  adopted  the  division  by  which  plants  were 
then  distributed  into  male  and  female,  but  chiefly 
upon  the  erroneous  principle  of  habit  or  aspect, 
and  without  any  reference  to  a  distinction  ab- 
solutely sexual  ;  the  fertile  plant  being  sometimes 
denominated  the  male,  and  the  barren  plant  the 
female,  as  in  the  example  of  male  and  female 
mercury,  in  which  the  true  notion  of  vegetable 
sexuality  was  altogether  revorsed.  Pliny  seems, 
however,  to  admit  the  distinction  of  sex  in  all 
plants  whatsoever,  and  quotes  the  case  of  the  palm 
tree  as  exhibiting  the  most  striking  example. 
Cesalpinus,  who  follows  next  in  order,  though 
not  till  afleran  interval  of  many  centuries,  enters 
more  into  the  detail  of  the  doctrine,  and  speaks 
with  more  confidence  on  the  subject  than  any 
preceding  botanist.  Trees  which  produce  fruit 
only,  he  denominates  fenudes,  and  trees  of  the 
same  kind  which  are  barren,  he  caUs  males, 
adding  that  the  fruit  is  found  to  be  more  abun- 
dant, and  of  a  better  quality,  when  its  males 
grow  in  the  neighbourhood  of  the  females,  which 
IS,  as  he  says,  occasioned  by  certain  exhalations 
from  the  males  dispernng  themselves  all  over 
the  ftmales,  and  by  an  operation  not  to  be  ex- 
plained, disposing  them  to  produce  more  perfect 
seed.  Still,  it  seems  doubtful  whether  any  con- 
jecture had  been  yet  formed  with  regard  to  the 
peculiar  and  appropriate  oigans  by  which  the 
sexual  intercourse  is  conducted. 

Zeluzianski,  a  native  of  Poland,  who  lived 
about  the  end  of  the  sixteenth  century,  is  said 
to  have  made  some  considerable  discoveries  re- 
garding the  sexuality  of  vegetables.  But  as  his 
book,  if  he  ever  published  one,  is  not  now  to  be 
met  with,  no  one  seems  able  to  sayVhat  his 
discoveries  were,  if  rather,  they  are  not  a  trans- 
cript of  the  discoveries  of  Cesalpinus.  At  last, 
however,  about  the  middle  of  the  seventeenth 
century,  when  the  improved  philosophy  of  Bacon 
had  hegoji  to  be  adopted  even  in  Botany,  and  its 
cultivation  to  be  directed  by  observation  and 
ejcperiment,  rather  than  by  conjecture  ;  the 
doctrine  of  the  sexes  of  plants  began  also  to  as- 
sume a  more  fixed  and  determinate  character, 
and  to  exhibit  the  legitimate  evidence  of  being 
founded  on  fact.  Still,  it  is  difficult  to  say  who 
first  discovered  and  pointed  out  the  peculiar  oTgans 
by  which  the  sexes  are  respectively  characterised ; 
not  that  these  oigans  had  been  overlooked  in  ,the 
description  of  the  flower,  but  that  their  functions 
had  been  misundentood.  Malpighi,  who  des- 
cribes not  only  the  stamens  and  anthers,  but  also 
the  pollen  contained  in  them,  regards  the  former 
as  excretory  organs  contributing  to  the  perfection 
of  the  seed,  and  the  latter  as  the  substance  ex- 
creted.   The  true  use  of  the  pollen,  therefore. 


was  not  yet  discovered.    The  merit  of  sugges- 
ting its  true  use  seems  to  be  between  Sir  T. 
Millington,  professor  at  Oxford,  and  the  cele- 
brated Dr  Grew,  who  represents  the  suggestion 
as  originating  with  the  professor,  and  consisting 
in  the  expression  of  an  opinion  that  the  stamens 
serve  as  the  male  organs  of  the  v^;etable  for  the 
purpose  of  the  generation  of  the  seed,  which 
opinion  he  seems  himself  to  have  previously 
entertained,  or  at  the  least,  to  have  acquiesced 
in  as  soon  as  it  was.  suggested.    This  we  may 
regard  as  the  first  glimpse  that  was  ev^  caught 
of  the  true  and  proper  use  of  the  stamens ;  and 
the  discovery  may  be  dated  about  the  year  1676. 
But  the  opinion,  if  not  first  suggested,  was  at 
least  first  published  by  Dr  Grew,  in  his  Anatomy 
of  Plants,  together  with  the  grounds  on  whidi 
he  had  adopted  It,  and  the  illustrations  which 
its  novelty  demanded,  or  his  researches  had  fur- 
nished ;  so  that  he  does  not  merely  ascribe  a  pe- 
culiar function  to  the  stamens,  but  points  out 
also  the  mode  in  which  he  thinks  that  function 
is  discharged,  and  which  is  represented  to  be  as 
follows.    When  the  summits  of  the  stamens  or 
anthers  surmounting  the  filaments  burst  open 
in  the  process  of  vegetation,  the  inclosed  pollen 
falls  upon  the  pistil  and  Impregnates  the  embryo, 
not  by  actuaUy  entering  the  pistil,  but  by  means 
of  a  subtile  and  vivic  efiluvium  ;  hence  the  sta- 
mens are  the  male,  and  the  pistils  the  female 
oi^ns  of  vegetable  impregnation.     This  was 
the  very  discovery  that  furnished  the  clue  for 
the  unravelling  of  the  whole  of  the  mystery 
overhanging  the  subject,  because  it   is  equally 
applicable  to  all  sorts  of  v^etables  whatever; 
whether  producing  the  organs  in  question  in 
separate  flowers,  and  on  separate  plants,  as  in 
the  case  of  the  palm  tree ;  or  in  separate  flowers, 
and  on  the  same  plant,  as  on  the  hazel ;  or  lastly, 
in  the  same  flower,  as  in  the  lily,  which  last  is 
by  far  the  most  general  mode  of  vegetable  sexu- 
ality.   The  opinion  of  Grew  was  adopted  also 
by  Ray  at  first  with  some  appearances  of  doubt, 
but  finally  without  any  sort  of  reservation,  as 
being  founded  on  evidence  which  appeared  to 
him  sufficiently  convincing,  and  which  he  was 
even  induced  to  illustrate.    Hitherto  the  doctrine 
of  the  sexuality  of  vegetables  had  been  sup- 
ported chiefly  upon  the  ground  of  its  probability, 
as  arising  from  careful  observation,  or  upon  that 
of  the  necessity  of  the  case,  and  had  not  yet 
been  confirmed  by  the  evidence  of  actual  ex- 
periment; but  this  confirmation,  which  was  so 
devoutly  to  be  wished,  and  without  which  all 
other  arguments  must  have  remained  insufficient, 
was  at  length  also  happily  undertaken.     The 
first  example  of  experiment  recorded  on  this 
subject  is  that   of   Camerarius,  who,  having 
adopted  the  opinions  of  Grew  and  Ray,  though, 
perhaps,  without  regarding  their  arguments  as 
the  best  that  could  be  adduced,  conceived  that 
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the  subject  might  be  still  farther  illustrated  by 
means  of  depriving  the  plant  of  its  male  flowers 
altogether,  or  of  removing  the  individuals  of 
different  sexes  to  a  distance  from  one  another. 
Accordingly,  having  selected  some  plants,  and 
stripped  them  of  their  stamens  or  male  oigans, 
or  separated  the  male  flowers  entirely  from  the 
female,  he  found  that  the  fruit  did  not  now  ripen; 
the  inference  from  which  was,  that  the  genera- 
tion of  plants  is  analogous  to  that  of  animals, 
and  that  the  stamens  of  the  flowers  of  the 
former  correspond  to  the  sexual  oigans  of  the 
males  of  the  latter. 

But  though  the  fact  of  the  sexuality  of  vege- 
tables seemed  thus  unequivocally  ascertained, 
the  peculiar  mode  of  their  fecundation  was  still 
left  undetermined.  Some  conjectures  had  been 
offered  with  respect  to  it  by  Cesalpinus  and 
Grew,  the  former  regarding  it  as  being  effected 
by  means  of  an  exhalation  from  the  male  flower, 
and  the  latter  by  means  of  an  effluvium  from 
the  pollen;  but  Moreland,  who  published  a  paper 
on  the  subject,  in  the  Philosophical  Transactions 
for  1703,  in  which,  indeed,  he  adopts  the  opinions 
of  Grew  with  regard  to  the  fiinctions  of  the 
stamens,  contends  however,  that  the  pollen  is  a 
congeries  of  seminal  plants,  one  of  which,  at 
least  must  be  conveyed  through  the  style  into 
the  ovary,  before  it  can  become  prolific.  This 
conjecture  seems  to  have  arisen  out  of  the  theory 
of  Leuwenhoeck  on  animal  generation,  which 
was  then  popular;  but  it  is  not  corroborated 
by  any  experiments.  It  seems,  however,  to  have 
had  the  effect  of  keeping  alive  the  discussion  of 
the  subjects.  For  G^ffroy,  in  his  memoir  pre- 
sented to  the  Royal  Academy  of  Sciences  in  1711, 
on  the  structure  and  use  of  the  principal  parts 
of  the  flowers,  endeavours,  as  it  appears,  to  re- 
concile the  discordant  theories  of  Grew  and 
Moreland,  and  maintains  that  the  germ  is  never 
visible  in  the  seed  till  the  anthers  have  shed  their 
pollen,  adding,  that  if  the  stamens  are  cut  off^ 
before  the  anthera  burst,  the  seeds  remain  barren. 
In  this  we  have  a  step  in  advance  beyond  the 
point  that  had  been  gained  by  means  of  the  ex- 
periments of  Camerarius,  which  relate  only  to 
monoecious  and  dioecious  plants,  in  which  the 
proof  is  less  di£Gicult  than  in  hermaphrodites,  to 
which  Greoffroy's  experiments  apply.  From  the 
spirit  of  inquiry  which  was  thus  excited,  new 
discoveries  could  not  but  be  expected  to  follow ; 
for  although  the  doctrine  was  discountenanced 
and  rejected  by  some  of  the  leading  botanists  of 
the  time,  and  even  by  the  illustrious  Toumefort, 
yet  it  was  too  well  established  in  fact  to  be  over- 
thrown by  any  argument,  or  any  authority. 
Accordingly,  its  evidence  was  becoming  every 
day  more  irreaistible,  and  its  advocates  more 
confident.  Vaillant  in  a  diseertation  on  the 
structure  of  flowers,  read  at  the  opening  of  the 
^Royal  Garden  at  Paris,  in  1717>  supports  the 


doctrine  of  the  sexes  of  vegetables  by  new  ac- 
cessions of  experiments,  and  throws  additional 
light  both  on  the  structure  of  the  pollen  and 
manner  of  its  expulsion,  which  he  represents, 
however,  in  terms  too  glowing  for  the  style  of 
sober  narrative,  but  by  which  he  appears,  accord- 
ing to  the  remarks  of  a  contemporary  author, 
to  have  been  the  first  eye  witness  of  that  secret 
operation  of  nature,  **  the  loves  of  the  plants." 

But  the  doctrine  of  the  sexesof  v^etables  which 
was  thus  daily  acquiring  new  accessions  of  proof, 
was  destined  to  receive  its  last  degree  of  eluci- 
dation from  the  pen  of  Liimieus.  This  great 
and  illustrious  botanist,  reviewing  with  his  usual 
sagacity  the  evidence  on  which  the  doctrine 
rested ;  and  perceiving  that  it  was  supported  by 
a  multiplicity  of  the  most  incontrovertible  fiicts, 
resolved  to  devote  his  labours  peculiarly  to  the 
investigation  of  the  subject,  and  to  prosecute 
lus  inquiries  throughout  the  whole  extent  of  the 
vegetable  kingdom;  which  great  and  arduous 
enterprise  he  not  only  undertook,  but  accom- 
plished with  a  success  equal  to  the  unexampled 
industry  with  which  he  pursued  it.  So  that,  by 
collecting  into  one  body  all  the  evidence  of  former 
discovery  or  experiment,  and  by  adding  much 
that  was  original  of  his  own,  he  found  himself 
at  length  authorised  to  draw  the  important  con- 
clusion,— ^that  no  seed  is  perfected  without  the 
previous  agency  of  the  pollen,  and  the  doctrine 
of  the  sexes  of  plants  is  consequently  founded 
on  iact.  It  may  not  be  deemed  iminteresting 
here,  to  give  a  brief  summary  of  the  fiicts  and 
deductions  which  led  to  this  important  con- 
clusion. 

In  all  plants  hitherto  discovered,  it  has  been 
observed  that  the  firuit  is  uniformly  preceded  by 
the  blossom,  and  that  without  blossom  there 
is  no  finit.  This  is  a  remark  that  can  scarcely 
fail  to  be  made  even  by  the  most  inattentive  ob- 
server, at  least  with  regard  to  such  plants  as 
come  within  the  sphere  of  his  notice,  as  every 
school  boy  knows,  that  unless  the  cherry  tree 
blossoms  in  spring,  he  will  gather  no  fruit  from 
it  in  summer.  This  proves  that  the  organs  ne- 
cessary to  the  production  of  the  fruit  exist  in 
the  flower,  and  is  one  step  at  least  towards  the 
general  conclusion.  But  to  this  rule  there  exists 
a  seeming  exception,  in  the  case  of  the  meadow 
saffron,  which  produces  its  firuit  in  the  spring, 
and  its  flower  in  the  autumn,  so  that  the  former 
has  the  appearance  of  being  the  cause  of  the 
latter.  But  the  truth  is,  that  the  fruit  which 
ripens  in  the  spring  is  the  natural  result  of  the 
flower  of  the  preceding  autumn ;  for  if  the  flower 
is  cut  off^  in  autumn  before  its  expanaon,  no 
firuit  will  be  produced  in  the  succeeding  spring, 
and  yet,  if  the  firuit  is  cut  off  at  any  time  during 
spring,  the  blossom,  nevertheless,  succeeds  in 
autumn.  There  exists  also  another  seeminjr 
exception  in  the  case  of  the  pine  apple,  in  which 
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the  part  that  is  commonly  called  the  fruit  is 
formed  before  the  flower  expands.  But  when 
it  is  recollected  that  this  alleged  fruit  is  merely 
a  fleshy  receptacle,  and  that  the  seed,  the  only 
essential  part  of  the  fruit,  is  not  deyeloped  till 
after  the  expansion  of  the  flower,  the  seeming 
exception  vanishes.  The  fruit-bearing  individ- 
uals of  such  species  as  have  their  hairen  and 
fertile  flowers  on  distinct  plants,  do  not  perfect 
their  fruit,  except  where  individuals  of  both 
sorts  are  sustained  in  the  vicinity  of  one  another. 
This  observation  is  confirmed  not  only  by  the 
testimony  of  the  ancients,  and  their  manner  of 
cultivating  the  palm  and  fig  tree,  but  also  by  the 
additional  observations  of  the  modems.  Father 
Labat,  a  French  ecclesiastic,  who  had  undertaken 
a  voyage  to  the  West  Indian  islands,  about  the 
year  1745,  says,  that  when  he  was  in  the  island 
of  Martinique,  there  was  then  growing  near  the 
monastery  of  the  order  to  whidb  he  belonged,  a 
female  date  tree  which  bore  firuit  though  single, 
there  being  no  other  tree  of  the  same  species 
within  two  leagues  of  it ;  but  he  adds,  that  the 
atones  of  the  dates  it  produced  did  not  germinate. 
It  is  plain  therefore,  that  the  fruit  was  not  per- 
fect, though  it  might  have  been  apparently  com- 
plete. A  female  plant  of  the  eyeaa  reookUay  in 
the  possession  of  the  bishop  of  Winchester,  pro- 
duced also  fruit  though  single ;  but  the  drupi, 
which  was  externally  and  apparently  complete, 
was  found,  when  dissected  by  Sir  J.  Smith,  to 
be  internally  very  defective ;  for,  in  place  of  the 
embryo,  the  most  important  part  of  the  whole, 
all  that  could  be  discovered  was  only  a  minute 
cavity,  which  defect  Sir  J.  Smith  rightly  attri- 
butes to  the  want  of  the  vicinity  of  a  plant  fur- 
nished with  male  flowers,  which,  he  adds^  was 
perhaps  not  to  be  found  nearer  than  Japan.  The 
fruit  then  ia  perfected  by  means  of  some  sub- 
stances conveyed  from,  the  barren  to  the  fertile 
flower,  and  capable,  as  it  appears,  of  being  trans- 
mitted through  the  medium  of  the  atmosphere, 
if  the  respective  plants  are  situated  in  the  vicinity 
of  each  other.  But  in  the  case  of  the  fig  tree, 
vicinity  is  not  even  enough,  the  structure  of  the 
fruit  being  such  as  to  require  a  peculiar 
mode  of  transmission ;  for  the  fruit  of  the  fig  is 
not,  as  in  most  other  cases,  a  pericarp  enveloping 
the  seed,  but  a  common  calyx  or  receptacle,  en- 
closing the  flowers;  this  may  be  readily  seen  by 
means  of  cutting  a  fig  in  two,  in  the  direction 
of  the  longitudinal  axis  of  the  fruity  in  the  centre 
of  which  there  will  be  found  a  cavity  lined  with 
a  multitude  of  flowers,  the  male  and  female 
blossoms  being  generally  in  difierent  figs,  and  in 
distinct  plants ;  the  medium  of  communication 
between  them  being  only  a  small  aperture  at  the 
summit  of  the  receptacle.  Hence,  the  access  of 
the  substance  necessary  to  impregnation,  is  ren- 
dered impracticable  in  the  ordinary  mode  of 
transmission.    But  nature  is  not  without  a  re- 


source, even  in  this  difiiculty.  For  in  Greece 
and  Italy,  and  the  islands  belonging  to  them, 
the  native  country  of  figs,  a  species  of  insect  of 
the  genus  Cynips,  which  ib  continually  fluttering 
about  from  fig  to  ^g^  for  the  purpose  of  deposit- 
ing its  eggs  in  the  cavity,  carries  the  substance 
necessary  to  impregnation  from  the  male  to  the 
female  flower.  But  the  substance  which  it 
carries  is  the  pollen  of  the  anthers,  with  which 
it  becomes  covered  all  over  in  rummaging  through 
a  variety  of  receptacles,  till  it  finds  one  to  please 
it.  The  pollen  then  is  the  substance  by  which 
the  impregnation  of  the  female  flower  is  efiected, 
and  the  whole  of  the  phenomena  of  the  growth, 
and  economy  of  flowering,  tends  to  corroborate 
the  fiict.  In  Italy  and  the  Levant,  where  the 
fig  is  much  cultivated,  the  cultivator  insures  or 
fiicilitates  the  agency  of  the  insect^  by  present- 
ing it  to  the  fig  at  the  time  proper  for  impr^- 
nation,  and  the  service  he  thus  performs  is  called 
capiification.  If  the  stamens  or  pistils  of  flowers, 
ars  destroyed  by  cultivation,  or  injured  by  rain 
or  firost,  or  by  the  operation  of  any  other  natural 
cause,  the  process  of  impregnation  is  interrupted 
or  prevented,  and  the  firuit  deteriorated  or  di- 
minished in  quantity  or  quality.  Sometimes 
they  are  wholly  obliterated  by  means  of  culti- 
vation, as  in  the  case  of  double  flowers,  in  which 
the  stamens  degenerate  into  petals,  and  the  pistil 
not  unfrequently  into  a  leaf;  but  in  this  case 
it  is  well  Imown  that  no  flower  produces  perfect 
seed.  Sometimes  they  are  injured  by  accidents 
arising  firom  weather,  and  even-in  such  vegetables 
as  are  the  most  serviceable  for  the  food  of  man, 
particularly  in  crops  of  grain  ;  but  some  sorts  of 
grains  are  much  more  liable  to  be  isgured  by 
such  accidents  than  others.  Crops  of  rye,  for 
instance,  are  much  more  liable  to  be  injured  by 
heavy  and  continued  rains  than  crops  of  barley, 
because  the  anthers  are  better  sheltered  by  the 
husks  of  the  latter  than  the  former.  But  shrubs 
and  trees  are  affected  in  the  same  manner  as  the 
plants  now  mentioned.  It  was  observed  by  Lin- 
nieus,  that  the  juniper  produces  few  or  no  berries 
in  Sweden  if  the  flowering  season  b  wet,  and 
that  the  cherry  tree  is  much  more  liable  to  come 
short  of  its  annual  crop  than  the  pear  tree,  be- 
cause in  the  latter  the  blossoms  are  unfolded, 
and  the  stamens  and  pistils  matured  all  about 
the  same  time,  so  that  the  whole  of  them  might 
be  blasted  by  the  dews  or  frosts  of  a  single 
night.  Whereas,  in  the  former  the  blossoms  are 
unfolded,  and  the  stamens  and  pistils  matured 
by  gradual  and  successive  steps,  so  that  if  part 
of  them  should  happen  to  be  destroyed  by  the 
occurrence  of  a  frosty  morning,  the  rest  may 
escape.  But  the  frmi  la  equally  blasted  whether 
the  injury  is  done  to  the  stamens  or  to  the  pistilr* 
the  stamens  being  the  organs  in  which  the  impreg- 
nating substance  is  contained,  and  the  pistil 
being  the  channel  through  which  it  is  conveyed 
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to  the  OYary.  Hence,  we  may  account  for  the 
peculiar  care  with  which  theae  oi*gan8  have  been 
guarded  by  the  hand  of  nature  from  external 
injury ;  sometimes  this  is  effected  by  means  of 
a  nodding  or  pendant  flower,  as  in  Uie  case  of 
the  crown  imperial,  and  the  cowslip,  in  which 
the  intention  of  nature  is  the  more  evident  in 
that  the  flower  stalk  after  the  time  of  flowering 
becomes  gradually  erect,  even  though  loaded 
with  fruit ;  sometimes  it  is  effected  by  means  of 
a  capacity  inherent  in  the  petals,  of  folding 
themselves  together  in  the  night,  and  opening 
themselves  out  again  in  the  morning,  as  in  the  case 
of  many  of  the  PapUicnaceous  and  compound 
flowers,  particularly  the  pea  and  dandelion. 
But  one  of  the  best  examples  of  this  capacity  is 
that  of  the  white  water  lily,  which  closing  its 
petals  as  the  sun  begins  to  get  low,  and  shrink- 
ing into  itself  reposes  its  lovely  blossom  upon  the 
surfJEice  of  the  water  till  the  morning,  when  it 
again  raises  its  head,  sometimes  to  the  height  of 
several  inches,  and  presents  its  expanded  petals 
to  the  noon-day  sun.  A  phenomenon  stiU  more 
singular  is  related  by  Theophrastus,  as  occurring 
in  what  he  calls  the  lotus,  perhaps  the  nymphea 
lotus  of  linnsus,  of  which  he  says,  though  only 
on  report,  that  in  the  Euphrates  the  flower  keeps 
sinking  till  midnight,  when  it  again  b^ns  to 
ascend,  but  more  rapidly  as  day  advances,  ele- 
vating itself  to  the  surface  about  sunrise,  and 
afterwards  expanding  and  rearing  its  head  high 
above  the  water.  Some  flowers  are  so  very  sus- 
ceptible to  changes  of  atmosphere,  as  to  shut  up 
their  petals  even  upon  the  approach  of  rain. 
One  of  the  most  remarkable  examples  of  this 
sort  is  that  of  the  anagaUis  dMrvensis,  or  poor 
man's  weather  glass,  which  appellation  it  seems 
to  have  obtained  from  its  peculiar  susceptibility, 
always  shutting  up  its  blossoms  even  upon  the 
slightest  symptoms  of  approaching  rain,  except 
in  the  case  of  a  sudden  thunder  storm,  when 
it  happens  to  be  taken  by  surprise.  But  Sir 
J.  E.  Smith  says  he  has  reason  to  think  that 
its  susceptibility  is  apt  to  be  impaired,  and  some- 
times totally  destroyed,  by  long  continued  wet ; 
and  Linnieus  remarks,  that  flowers  in  general 
lose  this  susceptibility  when  the  anthers  have 
discharged  their  pollen.  The  pollen  is  generally 
discharged  from  the  anther  in  such  a  manner  as 
to  ensure  its  disperuon,  at  least  to  any  pistil 
that  is  near  it,  and  at  such  a  time  as  pistils  of 
the  same  species  are  best  fitted  to  receive  it. 
When  the  anther  has  given  indications  of  ma- 
t^irity  by  the  distended  appearance  of  its  cells, 
the  valves  of  which  the  cells  consist  become 
daily  more  and  more  indurated,  till  at  last  they 
fly  open  with  a  sudden  jerk,  and  dischaige  the 
contained  pollen  as  if  by  the  force  of  an  elastic 
spring.  The  cypress  tree  affords  a  good  example 
of  this,  when  the  pollen  is  thrown  out  with  such 
force,  and  in  such  abundance,  as  to  resemble  a 


little  doud  of  smoke ;  but  the  same  circum- 
stances may  be  observed  in  the  discharge  of  the 
pollen  from  the  male  catkins  of  the  birch  and 
willow,  particularly  if  they  are  suddenly  shaken, 
or  agitated  by  the  wind,  in  which  case  a  portion 
of  the  pollen  can  scarcely  fail  to  alight  upon  the 
pistil-bearing  and  contiguous  flowers,  or  to  be 
wafted  to  them  if  even  at  some  distance.  But 
at  the  season  of  the  dischai^  of  the  mature 
pollen,  the  pistil  is  also  peculiarly  adapted  to 
receive  it,  as  is  evident  from  the  state  of  the 
stigma.  Sometimeii  this  adaptation  consists  in 
the  stigmas  then  assuming  a  peculiar  form  or 
shape,  at  is  exemplified  in  the  pansy  and  the 
ffrcaiola  marlynia,  both  of  which  are  furnished 
with  what  botanists  call  a  gaping  stigma,  opening 
as  if  to  receive  the  pollen,  yet  not  in  the  early 
stage  of  its  growth,  nor  during  ita  decline,  but 
in  the  intermediate  stage  only  when  the  pollen 
is  ripe.  But  the  adaptation  generally  consists 
in  the  stigmas  being  then  moistened  with  an 
exuding  and  viscous  fluid,  except  in  the  case  of 
a  hispid  stigma,  in  which  no  such  exudation  is 
discoverable,  as  is  peculiarly  well  exemplified  in 
the  case  of  the  amatyllis  formonssitna.  This 
beautiful  flower,  which  when  fully  expanded  is 
pendulous,  exhibits  the  curious  phenomenon  of 
the  exuding  of  a  fine  and  limpid  fluid  from  the 
surface  of  the  stigma  every  morning,  which 
augments  as  the  day  advances,  and  forms  about 
noon  a  drop  so  large  that  one  would  think  it  in 
danger  of  falling  to  the  ground.  It  is  re-absorfoed, 
however,  by  the  style  about  three  or  four  o'clock 
in  the  afternoon,  and  again  protruded  about  ten 
o'clock  on  the  following  morning.  This  limpid 
drop,  which  Lsthusr^^ularlyexudedand  absorbed, 
is  intended,  no  doubt,  in  the  economy  of  the 
flower,  to  facilitate  the  process  of  impr^;nation, 
by  catching  a  portion  of  the  pollen  as  it  is  dis- 
charged from  the  anther,  and  conducting  it  to 
the  ovary.  It  is  at  least  certain  that  the  pollen 
reaches  it,  and  is  detained  by  it,  as  a  number  of 
drenched  and  disfigured  particles  may  generally 
be  seen  adhering  to  the  sur&ce  of  the  stigma 
after  the  drop  has  been  absorbed.  Perhaps  it 
may  even  have  some  effect  in  forwarding  the 
explosion  of  the  pollen,  which  is  known  to  be 
also  strongly  affected  by  moisture.  As  the 
stamens  and  pistils  grow  and  come  to  maturity 
together,  so  they  also  decay  together ;  the  stamens 
shrinking  and  withering  immediately  after  the 
anthers  have  discharged  their  pollen,  and  the 
stigma  withering  also  and  &lling  off  much  about 
the  same  time,  even  when  the  style  remains  an 
appendage  to  the  fruit. 

The  relative  proportion,  situation,  and  mutual 
sympathies  of  the  stamens  and  pistils,  are  such 
as  seem  expressly  calculated  to  &cilitate  the 
process  of  impregnation.  In  pendulous  flowers 
the  pistil  is  generally  longest,  as  in  the  case  of 
the  lily  ;  but  in  upright  flowers  the  stamens  are 
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generally  the  loi^eet,  as  in  the  iBnimcalua.  In 
simple  and  hemuiphrodite  flowers,  the  ntnation 
of  the  pistil  is  invaiiahly  oentral  with  repaid  to 
that  of  the  Btsmens,  as  may  be  seen  by  examin- 
ing any  kind  of  flower.  In  plants  of  the  clan 
MoiuBeia  the  barren  bloooma  stand  generally 
aboTs  the  fertile  blonoms,  even  when  ntnated 
on  the  same  footstalk,  as  may  be  seen  in  the 
cose  of  the  cores  and  ofwn*  And  In  plants  that 
haTe  their  barren  and  fertjle  flowers  on  distinct 
individuale,  the  blossom  is  generslly  protruded 
before  the  leaves  expand.  Bnt  a  very  little  re- 
flection will  serve  to  show  that  all  the  above  ar- 
rangemenls  are  institntions  of  nature,  by  which 
the  pollen,  when  it  explodes  from  its  envelopes, 
ahall  possess  the  best  posrable  chance  of  comiDgr 
into  contact  with  the  pistil  or  stigma.  And 
when  sach  means  a»  wanting,  natnre  display! 
•  variety  of  other  contrivances  to  effect  th«  i 
and.  The  style  of  the  glarioM  titparba  is  brat 
towards  the  stamens  at  a  i^ht  angle,  even  from 
the  very  base,  and  for  no  other  conceivable  pur- 
pose bnt  that  of  throwing  itself  in  the  way  of 
the  pollen  when  discharged.  The  stamens  of 
tbe  saxifrages  bend  down  to  the  pisti]  one  or 
two  at  a  time;  if  two,  those  then  are  oppodte 
each  other,  and  discharge  their  pollen  directly 
over  the  stigma,  retoming  afterwards  to  their 
fi>rmer  podtien,  and  giving'  place  to  one  or  two 
others  snectesively,  which  aJso  retire  in  their 
tnras  till  sU  of  them  have  discharged  thdr  pollen. 
Smilsr  effects  have  been  observed  in  the  flowers 
of  the  garden  rue  and  others.  But  the  most 
ringnlar  example  of  this  kind  is  that  which  is 
exhibited  in  the  stamms  of  the  flower  of 
berberry  bnsh;  the  stamens,  which  are  si 
number,  lie  sheltered  under  the  concave  lips  of 
tbe  petals,  as  lon^  as  they  are  allowed  to  rem« 
nndisturbed;  bntif  anyextTHneonBbody,wheth( 
by  acddent  or  demgn,  is  made  to  touch  a  stamen 
at  tbe  base  of  the  filament,  it  immediately  col- 
hqwes  with  a  sadden  jerk,  and  bends  inward  till 
the  anther  strikes  sgunst  the  summit  of  the 
pistil,  discharging  its  pollen  if  ripe,  and  again 
retiring.  This  curious  and  singular  fsct  seems 
to  have  been  first  discovered  by  Sir  J.  E.  Si 
The  experiment  may  easUy  be  tried  by  applying 
the  point  of  any  ins^nment,  sofBdenUy  delicate, 
to  the  iunerside  of  the  base  of  the  stamen,  when 
it  will  immediately  spring  forwaid  till  it  strikes 
against  the  pistil;  and  it  is  to  be  presumed,  that 
the  same  eflect  is  produoed  in  the  neural  order 
of  things,  by  means  of  the  feet  or  trunks  oj 
insects  nunmaging  the  flower  in  quest  of  honey. 
The  economy  of  many  of  the  aquatic  plants, 
seems  also  expressly  intended  to  ftcUitalo  the 
process  of  impr^fuation.  Many  plants  of  this 
class  that  vegetate,  for  tbe  most  part,  wholly  ' 
meised  in  water,  and  often  at  a  connderable 
depth,  gradually  b^n  to  elevate  their  sten 
the  season  of  flowning  advances,  when  they  at 


rear  their  heads  above  the  surface  of  the 
IT,  and  present  their  opening  bloseoms  to  the 

till  the  petals  have  began  to  fade,  when 

they  again  gradually  sink  down  to  the  bottom 
to  ripen  and  to  scatter  their  seeds.  This  very 
peculiar  economy  ia  seen  In  tbe  case  otpappia 
maritima,  and  several  species  of  rotamogtion, 
which  are  common  in  our  ponds  and  ditches ; 
from  which  we  may  fairly  infer,  that  theflowera 
le  thus  to  the  surface  merely  to  g^ve  the  pollen 
opportunity  of  reaching  the  stigma  uninjured. 
Bnt  the  most  remarkable  example  of  this  kind 
is  that  of  th^  tnAsnsrta  gpiraii*,  a  plant  that 


grows  in  the  ditches  of  Italy.  The  plant  belongs 
to  the  class  Diaeta  producing  its  fertile  flowers 
on  the  extremity  of  a  long  and  slender  stalk, 
twisted  spirally  Uke  a  cork  screw,  which  uncoil- 
ing of  its  own  accord  about  the  time  of  the 
opening  of  the  bkesom,  elevates  the  flowers  to 
the  surtace  of  the  water,  end  leava  them  to  ex-. 
pand  in  the  open  air.  The  barren  flowera  are 
produced  in  great  numbers  upon  short  upright 
stalks  issuing  from  a  different  root,  from  which 
they  detach  themselves  about  the  time  of  the 
expansion  of  the  female  blossoms,  mounting  up 
hke  little  air  bubbles,  and  suddenly  expanding 
when  they  reach  the  surface,  where  they  float 
about  in  great  numbers  among  the  female  hlos- 
Boms,  and  often  cling  to  them  in  clusters  so  as 
to  cover  them  entirely ;  thus  bringing  the  stamens 
and  pistils  into  immediate  contact,  and  giving 
the  anthers  an  opportumty  of  discharging  their 
pollen  immediately  over  the  stigma.  When 
this  operation  has  been  performed,  the  now  un- 
coiled stalk  of  the  female  plant  b^ns  agun  to 
lesnme  its  ori^nal  spiral  form,  and  gradually 
sinks  down  as  it  gradually  rose,  to  ripen  its  fruit 
at  the  bottom  of  the  water. 

Such  are  the  proo&  of  the  sexuality  of  veg^. 
tables,  aridng  bom  the  observation  of  the  na- 
tural phenomena  exhibited  in  tbe  economy  of 
flowen;  we  Bbnll  now  enumerate  those  proob 
deduced  from  experiment.    If  the  anthers  of  an 
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hermaphrodite  flower,  or  the  stamen  bearing 
flowers  of  a  monoecious  plant  are  cut  ofi^  before 
they  shed  their  pollen,  and  care  taken  to  pre- 
vent the  access  of  the  pollen  of  any  other  plant 
of  the  same  species,  the  fruit  will  prove  abor- 
tive. From  a  flower  of  the  red  homed  poppy 
(chelidonum  comiculatum)  which  was  detached 
from  all  other  individuals  of  the  same  species, 
Linnieus  removed  all  the  anthers  upon  the  first 
opening  of  the  blossom,  and  stripped  ofi^  at  the 
same  time  all  the  rest  of  the  flowers ;  but  the 
result  of  this  experiment  was  that  the  flower 
produced  no  seed.  A  gardener  who  cultivated 
melons  and  cucumbers,  but  who  was  no  botanist, 
thinking  that  the  stameniferous  flowers  of  the 
plant  exhausted  the  nourishment  due  to  the 
other  flowers,  without  being  of  any  utility  in 
themselves,  fancied  that  his  plants  would  be 
rendered  more  vigorous,  his  fruit  of  ^superior 
flavour,  and  his  profits  consequently  increased, 
by  means  of  tearing  them  off  altogether.  But 
like  the  boy  who  cut  open  his  goose  that  laid 
golden  eggs,  in  the  hope  of  getting  rich  all  at 
once,  he  soon  found  cause  to  repent  of  his  rash 
experiment,  for  the  consequence  was  that  his 
plants  produced  no  fruit.  If,  after  the  anthers 
have  been  removed,  the  pollen  of  another  plant 
of  the  same  species  be  shaken  over  the  pistil, 
then  the  fruit  will  ripen  as  usual.  Linneus 
proved  this  by  first  treating  a  flower  of  the 
chelidonum  comiculatwn^  as  in  the  foregoing  ex- 
periment, and  then  sprinkling  over  the  pistil 
pollen  brought  ftt>m  another  plant  of  the  same 
species;  when  the  flower  produced  perfect  seeds. 
Upon  this  principle,  gardeners  now  assist  the 
impregnation,  or  what  they  call  the  setting  of 
the  fruit,  at  least  in  the  case  of  their  melons  and 
cucumbers,  by  means  of  sprinkling  the  pollen 
of  the  male  flowers  over  the  pistils  of  the  females. 
But  if  a  plant  has  more  than  one  pistil,  and  you 
apply  the  pollen  only  to  that  one,  then  that 
one  only  will  ripen  seed. 

K  the  stigma  of  the  pistil  is  cut  off  before  the 
discharge  of  the  pollen,  no  fecundation  ensues, 
and  the  fruit  is  inferior  both  in  quantity  and 
quality.  If,  agdn,  the  stigma  of  a  flower  that 
has  been  stripped  of  its  stamens  before  the  burst- 
ing of  the  anthers  is  sprinkled  with  the  pollen 
of  a  plant  of  a  different  species,  then  the  seeds 
will  not  only  ripen  and  produce  perfect  plants 
when  sown,  but  these  plants  will  partake  of  the 
qualities  both  of  the  fecundating  and  fecundated 
species.  The  pollen  of  the  troffcpoffon  pratensis, 
whose  petals  are  yellow,  when  sprinkled  on  the 
stigmas  of  the  flower  of  the  troffopoffon  pwywreusy 
whose  petals  are  purple,  yielded  seeds  that  pro- 
duced plants  with  both  purple  and  yeUow 
flowers.  Hence  botanists  account  for  the  exist- 
ence of  what  are  called  spurious  plants,  attribut- 
ing them  to  the  accidental  mixture  or  access  of 
the  pollen  of  a  different  species.    Thus,  veronica 


spuria  is  thought  to  have  sprung  from  teroniea 
mariHmay  impregnated  by  the  pollen  of  verbena 
officinalisy  agreeing  in  its  fructification  with  the 
former,  and  in  its  leaves  with  the  latter.  So 
also  delphinium  hybridum  is  thought  to  have 
sprung  firom  delphinium  elatum  and  aocnitum 
napellusy  by  its  combining  together  the  features 
of  both.  But  this  spurious  impr^^iation  seems 
to  be  confined  within  very  narrow  limits,  and 
takes  place  only  among  plants  that  are  nearly 
related  by  natural  affinity. 

If  a  male  plant  is  placed  in  the  neighbour- 
hood of  a  feinale  plant  which  from  its  haviqg 
been  formerly  insulated,  had  produced  no  per- 
fect seed,  or  if  the  pollen  of  a  male  plant  of  the 
same  species  is  conveyed  to  it  from  a  distance, 
and  sprinkled  over  the  stigma,  it  will  now  pro- 
duce perfect  seed.  A  plant  of  the  datisca  canna- 
bina,  which  came  up  in  the  garden  of  Linncos, 
from  seed  about  the  year  1750,  and  which  pro- 
duced afterwards  many  flowers,  yielded,however, 
no  perfect  seed,  as  the  flowers  happened  to  be 
all  females.    At  last,  however,  in  1757,  a  parod 
of  seed  was  procured,  from  which  a  few  male 
plants  were  obtained,  that  flowered  in  the  follow- 
ing year.    They  were  removed  to  a  distance  from 
the  females,  and  when  their  flowers  were  ready 
to  dischaige  the  pollen,  it  was  collected  by 
means  of  shaking  the  panicle  with  the  fingef 
over  a  piece  of  paper,  till  it  was  covered  with  a 
fine  yellow  powder.    The  pollen  thus  obtained, 
was  immediately  carried  to  the  female  plants, 
which  were  growing  in  another  part  of  the 
garden,  and  sprinkled  over  them,  in  consequence 
of  which  they  now  produced  perfect  seeds.   But 
the  best  example  of  this  kind  yet  exhibited,  in 
that  of  the  fiimous  experiment  of  Linnsus  upon 
the  Berlin  and  Leipsic  palms.  *About  the  period 
of  the  foregoing  experiment,  or  rather  a  few 
years  prior  to  it,  there  grew  at  Berlin  an  indi- 
vidual female  palm  tree  which  liad  never  per- 
fected any  fruit,  so  as  that  no  seeds  would 
germinate,  while  there  grew  at  the  same  time, 
at  Leipsic,  a  male  plant  of  the  same  species. 
Hence  it  occurred  to  linneus,  that  the  impreg- 
nation of  the  female  flowers  of  the  former  w^as 
still  practicable,  even  by  means  of  the  pollen 
that  might  be  procured,  and  carried  from  the 
male  flowers  of  the  latter.      Accordingly,  a 
flowering  branch  of  the  male  plant  was  dispatched 
by  post  from  Leipsic  to  Berlin,  a  distance  of 
twenty  German  miles,  and  shook  or  suspended 
over  the  flowers  of  the  female  plant.    The  eon- 
sequence  was,  that  the  fruit  was  ripened,  and  the 
embryo  perfected,  and  young  plants  raised  from 
the  seeds.    Again,  if  the  male  plant  be  removed 
from  the  vicinity  of  the*female  plant  to  which 
it  had  given  fecundity,  the  fruit  of  the  female 
plant  is  again  produced  Imperfect  as  before. 
About  the  year  1755,  there  grew  in  the  garden 
of  M.  de  la  Serre,  at  Paris,  a  female  pistachio 
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tree,  which  bloBSOxned  every  summer,  but  with- 
out producing  any  fruit  capable  of  germinating; 
88  this  gentleman  had  frequently  80¥m  the  seeds 
it  yielded,  in  the  hope  of  raising  more  plants, 
but  without  success.    At  last,  however,  he  was 
advised  by  Jussieu  and  Du  Hamel  to  endeavour 
to  procure  a  male  plant  and  place  this  near  it. 
Accordingly  a  male  plant  was  procured,  in  the 
following  year,  fiill  of  flowers,  and  placed  near 
the  female,  the  result  being,  as  in  other  cases  of 
a  similar  kind,  that  the  seed  now  produced  was 
capable  of  germinating  when  sown.    But  when 
the  male  plant  was  afterwards  removed,  the 
fruit  of  the  female  plant  was  found  to  be  again 
incapable  of  germinating.     In  the  month  of 
April,  1762,  Linnsus  sowed  a  few  grains  of 
hemp  seed  in  two  different  pots,  in  both  of 
which  it  came  up  very  well.    In  the  one  pot  he 
left  the  male  and  female  plants  together,  which 
flowered  and  produced  fruit  that  was  ripe  in 
July ;  from  the  other  pot  he  removed  all  the 
male  plants  as  soon  as  they  could  be  distinguished 
from  the  females,  which  grew  indeed  very  well, 
and  presented  their  long  pistils  in  great  abund- 
ance, as  if  in  expectation  of  their  mates.    But 
when   the  calyxes  were  afterwards   inspected 
about  the  time  that  the  pistils  began  to  decay 
through  age,  though  they  were  large  indeed, 
and  luxuriant,  yet  the  seed  buds  were  brown, 
compressed,  and  membranaceous,  without  exhib- 
iting any  appearance  of  cotyledons  or  pulp. 
Two  plants  of  ehUia  tenella  were  in  like  manner 
kept  growing  in  a  window  In  Linnsus's  house, 
during  the  summer  months,  the  male  and  female 
plants  being  in  separate  pots.       The  female 
plants  abounded  with  flowers,  not  one  of  which 
proved  abortive;  the  pot  containing  the  male 
plants  was  after  some  time  removed  to  a  different 
window  in  the  same  apartment,  and  still  the 
flowers  that  were  protruded  under  such  circum- 
stances were  found  to  be  fruitful.    The  pot  con- 
taining the  male  plant  was  at  last  removed  into 
a  different  apartment,  and  the  female  plants  left 
alone,  after  being  stripped  of  all  the  flowers  al- 
ready expanded.     They  continued  to  produce 
new  flowers  every  day,  from  the  axils  of  every 
lea^  but  they  proved  to  be  all  abortive.    For 
after  remaining  on  the  plant  for  the  space  of 
eight  or  tmi  days,  till  the  foot  stalks  b^gon  to 
turn  yellow,  they  all  fell  barren  to  the  ground. 
Such  is  the  amount  of  the  great  body  of  facts, 
resulting  both  from  observation  and  experiment^ 
on  which  Linnieus  has  established  the  doctrine 
of  the  sexes  of  v^;etables,  and  on  which  the  im- 
portant and  irresistible  conclusion  depends,  that 
no  seed  is  perfected  without  the  previous  agency 
of  the  pollen.  • 

To  complete  this  subject  we  must,  however, 
allude  to  the  objections  which  were  raised  to 
the  theory  of  the  sexuality  of  vegetables  about 
|lie  time  when  this  theory  was  not  yet  com- 


pletely established  by  the  foregoing  accumula- 
tion of  facts. 

Camerarius,  who  had  inferred  the  truth  of 
the  doctrine  from  the  result  of  actual  experi- 
ment, which  he  was  indeed  the  flrst  to  institute 
on  the  subject,  seems  after  all  to  have  found 
cause  to  doubt  the  legitimacy  of  his  conclusion, 
in  observing  that  some  of  the  female  plants  on 
which  his  experiments  were  made,  such  as  hemp, 
spinach,  and  mercury,  produced  also  ripe  and 
perfect  seeds,  even  when  placed  altogether  be- 
yond the  reach  of  the  influence  of  the  male 
plants.  This  fact  looked,  no  doubt,  extremely 
hostile  to  the  doctrine  he  was  endeavouring  to 
establish,  and  perhaps  constituted  to  him  an 
insuperable  objection ;  but '  the  fact  has  now 
been  sufficiently  accounted  for,  and  consequently 
the  objection  obviated.  For  it  has  been  ascer- 
tained, by  means  of  more  minute  and  accurate 
observations,  that  the  fertile  plants  of  the  genera 
in  question  have  often  some  latent  male  flowers 
interspersed  amo^g  their  female  flowers,  so 
that  the  former,  though  difficult  of  detection, 
are  sufficient  to  secure  the  impregnation  of  the 
latter,  even  when  the  individual  producing  them 
is  solitary.  Toumefort,  who  denied  the  doctrine 
of  the  sexes  altogether,  though  on  insufficient 
grounds,  admitted,  however,  the  utility  of  the  sta- 
mens in  the  economy  of  fructification,  r^arding 
them  as  organs  both  of  secretion  and  excretion, 
the  substance  excreted  being  the  pollen,  and  the 
substance  secreted  being  a  peculiar  fluid  that 
was  conducted  by  the  filaments  to  the  germen. 
But  if  the  pollen  is  merely  an  excrement,  how 
comes  it  to  be  so  very  curiously  organized? 
And  if  the  stamens  secrete  a  fluid  which  they 
afterwards  conduct  to  the  germen,  by  what 
means  do  they  conduct  it  when  placed  on  a 
different  plant  ?  Pontedera,  who  was  one  of  the 
most  zealous  disciples  of  Toumefort,  and  willing 
to  defend  him,  even  when  least  defensible,  not 
only  adopted  the  opinions  of  his  master  on  this 
subject,  but  endeavoured  to  establish  them  by 
additional  argument,  contending  that  if  the 
stamens  and  pistils  were  even  destined  to  the 
discharge  of  the  functions  ascribed  to  them  by 
the  sexualist,  yet  there  are  many  cases  of  perfect 
fructification  in  which  they  could  not  possibly 
co-operate  to  the  production  of  the  effect.  Ad- 
ducing the  example  of  the  umheUifermy  in  which 
the  style,  as  he  rightly  remarked,  does  often  not 
appear  till  after  the  stamens  have  fallen.  But 
although  the  styles  remain  often  inconspicuous 
till  the  period  assigned  by  Pontedera,  yet  the 
stigma  is  previously  mature,  and  consequently 
capable  of  the  necessary  co-operation.  But  if 
the  fact  had  been  precisely  what  it  appears  to 
be  in  the  objection,  still  it  would  have  afforded 
no  formidable  argument  against  the  doctrine  of 
the  sexes.  For  as  the  several  flowers  of  the 
some  plant,  and  much   more  the   flowers  of 
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difleient  plants,  do  not  all  come  to  maturity  pre- 
cisely at  the  same  time,  the  flower  whose  sta- 
mens have  fallen  hefore  the  maturity  of  its  pistil, 
may  still  be  impregnated  by  the  pollen  of  an- 
other flower  or  plant  with  which  the  period  of 
its  maturity  is  identical,  and  to  which  it  may 
be  ambiguous.  And  in  this  way  we  may  believe 
the  'impregnation  of  many  flowers  is  efiected, 
particularly  in  the  case  of  the  Indian  com,  the 
barren  flowers  of  which,  upon  the  same  plants, 
have  generally  quite  decayed  before  the  fertile 
flowers  have  burst  from  the  bosom  of  the  leaves, 
at  least  as  it  grows  in  this  couiitry,  as  also  in 
the  case  of  the  jatropha  urenSy  the  barren  flowers 
of  which  are  generally  protruded  either  several 
weeks  sooner  or  several  weeks  later  than  the 
fertile  flowers,  and  are  consequently  either  de- 
cayed or  not  yet  come  to  maturity  at  the  time 
the  style  is  perfect.  But  Lf  the  fertile  flower 
should  not  be  contiguous  to  the  barren  flower, 
the  pollen  may  yet  be  wafted  to  it  by  means  of 
the  wind,  whidi  curious  phenomenon  may  some- 
times be  distincaly  seen.  On  the  14th  June,  1808, 
says  Dr  Keith,  as  I  was  accidentally  looking  at 
a  fleld  of  rye  grass  situated  to  the  south  of  the 
spot  on  which  I  then,  stood,  the  atmosphere 
being  clear,  and  the  wind  blowing  gently  from 
the  west,  I  was  surprised  to  observe  a  thin  and 
sudden  cloud,  as  if  of  smoke,  a  fine  dust,  sweeping 
briskly  along  the  surfiEMse  of  the  grass,  and  gradu- 
ally disappearing.  This  cloud  was  soon  followed 
by  a  second  from  a  different  quarter  of  the  field, 
and  that  by  a  third,  and  so  on  in  succession  for 
several  minutes.  It  was  a  general  dischaige  of 
pollen  from  thousands  of  anthers  bursting  at  the 
same  moment,  so  that  no  stigma  ready  to  receive 
the  pollen  could  possibly  fail  of  being  supplied, 
either  from  the  anthers  proper  to  the  flower  of 
which  it  formed  a  part,  or  from  those  of  some 
other  flower  discharging  their  contents  into  the 
general  mass.  The  distance  to  which  the  pollen 
may  be  conveyed  on  a  short  exposure  to  tlie 
action  of  a  fine  atmosphere,  is  not  likely  to  do 
it  any  damage.  Linnsus  kept  some  of  the 
pollen  of  the  jairopha  urens  in  paper  for  more 
than  a  month,  which  even  after  that  period 
fertilised  the  pistils  over  which  it  was  shaken. 
Such  were  the  doubts  entertained  by  the  scepti- 
cal prior  to  the  elucidations  of  linnseus,  and 
indeed  they  arose  almost  naturally  out  of  the 
darkness  in  which  the  subject  was  then  involved. 
But  as  the  elucidations  of  Urmsus,  though  capa- 
ble of  affording  conviction  to  the  minds  of  the 
impartial  inquirer,  were  not  able  to  subdue 
passions,  or  to  eradicate  prejudices  imbibed  by 
education,  or  excited  by  compassion,  the  doc- 
trine of  the  sexes  of  v^;etables  met  also  with 
many  opponents  even  in  the  time  of  Linneus. 
The  most  zealous  of  them  was  Dr  Alston  of 
Edinburgh,  who  professing  to  be  dissatisfied  with 
erery  thing  that  had  been  said  or  done  in  sup- 


port of  the  doctrine,  made  a  show  of  refuting 
it  by  means  of  counter  experiments,  of  which 
the  most  formidable  are  the  following.  Admitt- 
ing the  result  of  the  experiment  of  the  cutting 
off  of  the  anthers  before  the  ripening  of  the 
pollen,  to  be  what  Limueus  and  others  affirm 
the  abortion  of  the  seed,  he  will  not  allow  that 
it  authorises  any  conclusion  in  &vour  of  the 
sexes  of  plants^  because  he  thinks  it  is  to  be 
expected  that  a  wound  in  any  easential  part  of 
the  plant,  together  with  consequent  loss  of  juice 
issuing  from  it,  will  occasion  abortion  in  the 
seedsy  and  in  confirmation  of  this  presumption, 
he  quotes  an  experiment  of  Malpighi,  who  found 
that  the  ripening  of  the  seeds  of  a  tulip  was  pre^ 
vented  by  means  of  the  putting  off  the  petals 
before  their  expansion.  But  the  two  expen- 
ments  are  not  at  all  of  the  same  kind.  In  the 
latter,  ihete  was  a  material  injury  done  to  th«; 
flower  in  consequence  of  its  being  prematurely 
stripped  of  tJhe  covering  of  the  corolla ;  in  the 
former  there  was  no  material  injury  done  to 
the  flower,  because  the  anthers  were  not  cut  off 
till  after  the  natural  expansion  of  the  petals,  in 
which  case  it  is  very  well  known  that  if*  the 
pistil  is  impregnated  even  with  the  pollen  of 
another  flower,  the  seeds  will  still  ripen.  But 
Alston  does  not  even  admit  the  fact  that  the 
strippii^  of  a  plant  of  its  stamens,  will  rendor 
tbie  seed  abortive.  Alleging  in  support  of  his 
opinion  Geofirey's  experiments  on  maze,  in 
which  it  was  found  that  some  of  the  ears 
ripened  a  few  seeds  even  when  the  stamens  were 
entirely  cut  off  before  the  bursting  of  the  an- 
thers, together  with  a  similar  experiment  of  his 
own  upon  a  solitary  tulip,  by  which  the  ovary 
suffered  nothing,  but  increased,  and  came  to 
maturity  quite  fiill  of  seeds.  Now  the  defect  of 
the  argument  is,  that  we  are  not  told  wheth^ 
the  seeds  were  put  to  the  proper  test,  that  is^ 
whether  they  were  sown,  and  found  capable  of 
germiuation.  The  next  counter  experiment  was 
made  upon  diaedous  plants.  Three  plants  of 
common  spinach,  which  were  removed  before  it 
could  be  told  whether  they  were  to  be  fertile  or 
barren,  to  a  distance  of  at  least  eighty  yards 
from  the  bed  in  wluch  they  were  raised,  and 
from  which  also  they  were  separated  by  aeverol 
intervening  hedges,  proved  in  the  end  to  be  all 
fertile,  and  ripened  plenty  of  seeds  that  germin- 
ated again  when  sown.  A  solitary  plant  of 
hemp  also,  that  sprung  up  in  Dr  Alston's  garden, 
having  no  other  plant  of  the  species  within  a 
mile  of  it  to  bis  knowledge,  grew  luxuriantly,  and 
produced  seeds  that  germinated  also  when  sown. 
These  experiments  are  contradictory  no  doubt, 
to  the  experiments  of  Linneus,  but  tiiey  afford 
no  argument  against  the  doctrine  of  the  sexes. 
For  in  the  first  place,  it  cannot  be  proved  that 
some  of  the  pollen  from  the  spinach  bed,  or 
from  a  neighbouring  male  plant  of  hemp,  might 
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not  haye  readied  the  intidaied  pliinta  by  means 
of  a  &voiiiable  oombinatftoa  of  circiuDataneee; 
and  in  the  next  place^  it  ia  not  certain  that  the 
phintB  in  question  were  not  fuxniahed  with  some 
minute  and  latent  male  flowers^  by  which  the 
impregnation  might  hare  been  effected.    The 
next  most  formidable  opponent  wa^  SpaUanzani. 
EGs  first  experiment  was  made  upon  the  ocymum 
hfuiUcMiny  an  hermaphrodite  pkint^  the  anthers 
of  sereral  flowers  being  all  cut  aS  before  the 
pollen  was  lipe,  and  the  stigmas  earefully  se- 
cured from  the  aeoess  of  the  pollen  of  other 
flowers^  in  which  case  it  was  found  that  most  of 
the  seeds  produced  were  evidently  imperfect; 
though  there  were  also  a  few  that  seemed  to  be 
completely  matured  by  their  exhibiting,  on  dis- 
section, the  same  appearances  as  others  that  had 
been  exposed  to  the  action  of  the  pollen.    But 
when  those  apparently  perfect  seeds  wen  put  to 
the  proper  test^  they  were  fefond  to  be  in  reality 
imperfect;  they  did  not  germinate  when  sown. 
This  result  was  sufficiently  discouraging,  but  itdid 
not  deter  him  from  another  attempt.    The  sub- 
ject of  his  next  experiment  was  from  the  dass 
mmuBoiOy  the  cuumrbita  eitruihUf  the  male  flowers 
of  which  were  destroyed  as  soon  as  they  made 
their  appearance,  and  the  female  flowers,  in  order 
to  prerent  all  sui^icion  of  the  aooesB  of  pollen, 
were  indoeed  in  bottles,  luted  to  the  stem  by 
the  neck  so  as  to  exclude  even  the  external  air. 
The  seeds  which  were  procured  in  this  way, 
germinated  and  produced  plants.    Thb  result 
was  as  feTonrable  to  Spallanzani's  opinion  as 
could  be  wished.    But  to  give  to  the  argument 
sgatnst  the  sexea  aU  the  weight  he  could,  he 
now  directed  his  attention  to  the  dass  dwcia^ 
edeedng  as  the  subject  of  experiment  some 
I^ants  of  particular  femilies,  from  which  he  ob- 
tained results  equally  feyourable  to  his  views. 
For  after  taking  every  precaution  to  secure  the 
female  plants  from  the  access  of  poUen,  as  in  the 
above  example,  seeds  were  still  procured  that 
germinated  when  sown.    From  all  which  ex- 
periments he  was  inclined  to  think  that  the 
pollen  is  not  in  any  case  essential  to  fecundation. 
If  to  these,  however,  we  oppose  the  experiments 
of  Linncus,  and  others  already  detdied,   the 
preponderance  of  flicts  is  greatly  in  fevourof 
the  scxud  theory.    Even  dthough  the  experi- 
ments instituted  by  SpaUanzani  were  rather 
favourable  to  his  views,  yet  he  does  not  seem, 
after  all,  to  put  implidt  confldenoe  in  them, 
thinking  that  the  opposite  doctrine  may  still  be 
true,  that  the  ripening  of  the  seeds  that  were 
perfected  vrithout  the  pollen,  might  have  been 
effected  by  means  of  a  power,  inherent  in  the 
female  flowers^  of  propagating  to  a  certain  number 
of  germinations  without  the  assistance  of  the 
mal^  in  the  same  way  as  Bonnet  had  shown 
that  the  aphis  insect  does,  and  as  he  had  himself 
observed  take  place  in  some  other  plants  which 


propagated  in  this  way  for  three  generations* 
Spallansani  suggests  also  the  possibility  of  the 
fecundation  of  the  ovary  by  means  of  some 
seminal  prindple  residing  in  the  pistil,  and 
capable  of  supplying  the  place  of  the  pollen  as 
weU  as  necessary  in  the  case  of  moncecious  and 
dioBcious  plants,  to  ensure  the  perfection  of  the 
seed.  This  conjecture  is  perhiqps  countenanced 
in  eome  degree  by  Koelreuter's  account  of  the 
chemical  properties  of  the  moisture  exuding 
from  the  stigma  when  ripe^  which  he  represents 
as  being  precisely  the  same  with  the  chemical 
properties  of  the  poUen.  But  this  is  leaving  the 
matter  precisdy  as  it  was  taken  up;  for  if  the 
suggestion  of  SpaUanzani  is  true,  then  there 
exists  at  least  a  virtual  sexuaUty  in  vegetables. 


CHAP.'  XIII. 

OBOUCS  OF  ninCnFICA.TION. 

Flowsrs  exist  in  the  indpient  state  in  the 
bud  long  before  the  period  of  their  evolution. 
If  the  scdes  of  a  leaf  bud  are  taken  and  stripped  off 
and  the  remaining  part  carefuUy  opened  up,  it  wiU 
be  found  to  consist  of  the  rudiments  of  a  young 
branch  terminated  by  a  bunch  of  indpient  leaves 
imbedded  in  a  white  and  cottony  down,  being 
minute,  but  complete  in  aU  their  parts  and  pro- 
portions, and  folded  or  rolled  up  in  the  bud  In 
a  peculiar  and  determinate  manner.  This  has 
H[)een  called  the  foliation  of  plants.  If  the  scdes 
of  a  flower  bud  are  taken  and  stripped  ofi;  and 
the  remaining  part  carefrJly  opened  up,  it  wiU 
be  found  also  to  consist  of  the  rudiments  of  an 
indpient  flower,  exceedingly  smaU  and  minute, 
but  complete  in  aU  its  parts.  This  operation 
was  performed  in  the  month  of  January,  by 
Du  Hamel,  on  the  bud  of  a  pear  tree,  and  the 
fdbwing  WM  the  result.  The  scales,  which 
were  from  twenty-five  to  thirty  in  number, 
were  found  to  contain  from  eight  to  ten  flowers, 
attached  to  a  common  foot  stalk  of  half  a  line 
in  length.  The  flowers  in  thdr  generd  aspect 
resembled  rose  buds  set  with  hairs.  The  petals 
were  scaredy  perceptible,  but  the  filaments  were 
distinctly  visible,  surmounted  with  white  an- 
thers. The  pistils  were  not  yet  visible,  but  they 
became  so  in  the  foUowing  month,  when  the 
anthers  had  begun  to  assume  also  a  tinge  of  red. 
The  ovary  was  not  distinguishable  in  the  earlier 
dissection,  but  it  became  so  before  the  evolution 
of  the  bud.  Similar  appearances  may  be  seen 
by  opening  up  the  flower  buds  of  almost  any 
plant,  long  before  the  time  of  their  natural 
evolution.  The  mezereon  produces  its  flowers 
in  the  month  of  January  or  February ;  but  if  a 
bud  be  taken  and  dissected  in  the  month  of 
August  preceding,  the  petals,  the  stamens,  and 
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the  envelupii^  of  the  young  fruit  maj  be  aU 
dUUnctly  perc<Bired,  The  peach  tree  producer 
ita  Sowers  in  April,  Mt  if  a  bad  is  dissected  in 
the  mouth  of  Febrnary  pnoeding,  the  wbole  of 
the  parts  of  fiucUfication  may  be  perceived  in 
mlniatiire,  wrapped  np  in  ttia  calyx  by  the 
ovedopping  of  ita  diTisions.  The  corolla  is  ex- 
tremely small,  but  the  stamens  and  pistils  are 
rery  perceptible,  and  the  pollen  may  even  be 
discerned  in  the  anthers.  If  a  bad  producing 
both  leaf  and  flower,  b  taken  and  dissected  in 
the  forcing  manner,  the  radiments  of  its  fiitore 
products  may  be  also  distinctly  perceived  long 
before  the  pwiod  of  its  evolution.  A  bud  of  the 
home  chestnut  ationt  the  die  of  a  pea,  dissected 
In  the  winter,  exhibited  four  branch  leaves 
covering  B  flower  like  spike,  consisting  of  up- 
wards (^  nxty  florets.  Another  bnd  opened  in 
the  spring,  centred,  amid  rixteen  scales,  a  pair 
of  opposite  leavet^  with  the  divisions  cloeely 
matted  together  by  a  fine  down ;  within  there 
was  a  flower  spike^  consisting  of  not  leas  than  a, 
hundred  florets  closely  crowded  together,  each 
enveloped  by  its  downy  calyx,  which  on  being 
opened,  disclosed  the  corolla,  stamens,  and  pbtil, 
with  the  rudiments  of  the  future  fruit  distinctly 
visible  in  the  ovary.  The  petals  of  the  corolla, 
before  their  evolution,  are  wrapped  up  in  a 
flower  bud,  like  the  young  leaves  of  the  plant 
in  the  leaf  bud,  and  an  also  found  to  exhibit 
dmilar  varietJes  of  envolntion. 

The  flower,  like  the  leaf,  is  a  temporary  part  of 
the  plant,  and  takes  its  risedther  Eram  the  extre- 
mitiesofthebrandteaimmediatelyfrom  the  stem, 
or  the  root,  and  eometimea  from  a  leaf;  It  is  the 
apparatus  appropriated  by  nature  for  the  produo- 
tion  of  the  aeed,  and  in  addition  to  this  important 
end,  it  forms  one  of  the  most  interesting  objects 
in  uatnr^  being  possessed  of  colour,  odour,  and 
in  many  cases,  a  nectaieous  juice,  or  honey; 
hence,  it  has  tieen  styled  by  Fliny  "  the  joy  of 
plants," /of^rauiftiMitariorMn.  When  the  flow^ 
is  supported  by  a  flower  stalk,  it  is  said,  like  the 
leaf,  to  be  pedunculate;  when  the  stalk  is  want- 
ing, teuile.  When  the  stalk  branches  out  and 
supports  a  number  of  flowers,  it  is  said  to  be 
ptdiciltatt.  Sometimes  the  flower  is  surrounded 
by  a  number  of  small  leaves  of  a  distinct  form 
from  the  rest  of  those  on  the  plant;  these  are 
named  braelea.  A  complete  or  perfect  flower 
eonusts  of  the  eafyt  or  cup,  the  eoroUa  or 
coloured  part,  the  tlament  and  pistil;  many 
flowers,  however,  have  no  calyx,  and  others 
neither  calyx  nor  corolla.  All  the  monoootyle- 
donouB  plants  are  destitute  of  a  corolla.  lannsus 
gave  the  general  name  of  pmianth  to  the  wbole 
of  the  floral  envelopes  which  surround  the  sexual 
oigans.  When  the  perianth  ia  single,  it  Is  called 
calyx;  when  double,  the  innermost  envelope  is 
called  the  corolla.  These  floial  envelopes,  not- 
withstandiiui  tbe  delicacy  of  th^  texture,  and 
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the  varied  colours  which  they  frequently  exhibit, 
are  in  general  nothing  more  than  leavM  with 
slight  modifications.  This  is  patticntariy  the 
case  in  the  calyx,  which  in  many  flowers  it 
exactly  like  leaves. 

fg.  The  cafyxy  a,  is  the  outer 

envelope,  or  cup,  in  which 
the  flower  rests;  it  is  either 
ungle  or  formed  of  several 
leaves;  which  may  be  mon 
or  lees  distinct  or  divided. 
It  is  called,  when  it  oon- 
usts  of  a  single  piece, 
monoMpedout.  This  al- 
ways occurs  when  the 
calyx  is  united  to  tlie 
ovary ;  or  in  other  words, 
when  the  ovary  ia  inferior. 
It  generally  remains  after  the  fecundation  of  Vae 
■eed,  and  in  many  cases  till  it  Is  ripe.  When 
the  calyx  couMst*  of  several  parts,  it  is  tamed 
pofynpaiouM.  This  description  commonly  fells 
off  immediately  afi«r  fecundation,  and  fro- 
qnently  on  the  first  expansion  of  the  flower,  as 
in  the  common  poppy.  The  calyx  is  of  various 
shapes,  as  pear  shajwd,  nrceolate,  as  in  roses,  in- 
flated, oomponulate,  or  bell  shaped,  cup  shaped, 
cylindrical,  &c  Generally  the  calyx  is  green, 
occasionally  it  is  coloured,  especially  where  there 
is  DO  corolla. 

„  ThejrfaMi«,e,isachaf- 

ty  membranaceous  sub- 
stance accompany  ing  the 
flowers  of  grBsaes,  and 
grmns,and  corresponds  to 
the  calyx  of  other  plants, 
although  not  formed 
like  a  cup.  Sometimes 
it  is  composed  of  one 
piece  only,  at  other 
timea  of  two    distinct 

il,tf,iH|iicai>.  these    valvea    Tar;    in 

figure  in  different  plants.  The  scale  Is  another 
kLid  of  calyx  found  in  the  willow  and  pine, 

Thea>ratia,cut38,fig.fi.  The  corolla  is  the  ex- 
terior envelope  of  the  flower,  innadng  the  central 
parts,  but  invested  by  the  calyx;  the  corolla, 
thendbre,  never  exists  unless  when  ther*  is  a 
double  perianth  of  which  it  forms  the  interior 
part.  It  is  generally  of  a  finer  and  more  delicate 
texture  than  the  calyx,  and  is  of  all  the  puts  of 
fructification  the  most  showy  and  ornamental, 
being  always,  or  with  few  exceptions,  that  which 
is  the  most  highly  coloured ;  hence  commonly 
regarded  as  alone  constituting  the  flower  as  well 
as  that  fi«m  which  the  flower  imparts  ita  rich 
perfume,  delighting  at  the  same  time  both  the 
eight  and  the  smell.  To  this  the  most  elegant 
psjt  of  the  fructification,  the  term  corolla  has 
been  very  happily  applied  by  Linncua,  signi^- 
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tn<|^,  u  it  does  In  the   original,  a  cidwii  or 
duplet. 

^Hk  corolla  k  auiiopttaloiu,  or  formed  of  one 
piece,  as  in  the  fbx-^love, 
liind-veed,     and     deadly  ,. 

Di^t-ahade;  or  polfpetal-  ^ 

out,  composed  of  several 
petals,  as  in  cut  40,  d,  d, 
and  in  the  rose,  pink,  wall- 
flower, and  moay  othen. 
The  oorolla  ia  dirided  into 
the  tnl)e,  the  mouth,  and 
the  border ;  the  petals  into 
the  claw  and  luTnim^  or 
border;  the  figures  and 
nnmtiers  of  the  petals  raiy  in  different  species. 
The  calyx  ia  r^ulsr  when  its  incisions  and 
dlriaions  are  equal  to  each  other,  and  ^mmetri- 
eally  placed;  and  imgular  when  ita  iudaioua 
ars  onequal,  and  ita  parts  do  not  correspond, 
tuch  is  the  map  dragon,  hooded  miU  foil,  &o. 

The  monopetaloua  corolla  aaBomea  variona 
fonns,  sach  as  the  tubular,  campanulate,  uroeol- 
ate,  or  pitcher  shaped,  salver  shaped,  atellar. 

The  irregular  monopetolons  corolla  is  said  to 
Le  two  lipped,  or  labial*  when  separated  into  on 


Dpper  and  tinder  Up,  as  in  thyme,  bahn,  rose- 
maij,  fig.  a,  b;  it  is  perwnnate,  or  maslced,  when 
divided  into  two  nneqnal  Ups,  resembling  some- 
iriiat  the  mouth  of  an  animal,  fig.  c;  nrceolste 
or  pitcher  shaped,  aa  in  the  heaths,  fig.  d.  The 
polypetalous  corolla  may  consist  of  two  parta,  aa 
in  enchanters,  night-ehade;  or  of  three,  four, 
five,  or  six  petals. 

The  papiUonaoeouB  corolla  **- 

Is  exhibited  in  the  common 
pea,  fig  42,  when  the  petal* 
are  irregular,  and  to  placed  as 
to  resemble  the  wings  of  a 
batterfly.  | 

The  petals  may  be  oppodto 
to  the  diviriona  of  the  calyi,     " 
and   tbDS    correspond    with 
tlidr  snr&ces,  or  they  may 
alternate  with  these,  and  coiv    a.»iTii^r(iniiu. 
respond  to  the  diriaionB  of  the  calyx. 

The  colour  of  the  corolla  is  «ther  a  pure  and 
beanUful  white,  as  in  the  guelder  rose  and 
magnolia;  or  rariona  shades  of  red,  as  In  rosea; 
or  yellow,  blue,  violet  purple,  and  other  inter- 
mediate shades.    It«  use  Is  evidently  along  with 


the  calyx  to  protect  the  sexual  organs,  and  en- 
sure the  deposition  of  the  pollen  on  the  pistil, 
and  In  most  planta  it  disappears  immediately 
after  this  office  is  peribrmed.  Yet,  the  corolla 
is  by  no  means  essential  to  the  sbvcture  of  a 
fruitful  plant,  as  many  classes  are  entirely  desti- 
tute of  such  on  appendage. 

43-  The  annexed  cut  exhibits 

the  usual  manner  in  which 
t  the  sexual  organs  aie  con- 

tained within  the  corolla. 

The  ttamtn  answen  the 
same  purposes  in  planU  as 
•I  the  male  oigans  in  animals ; 

in  other  words,  it  contains 
the  substance  by  which  the 
fecundation  of  the  germs  ia 
effected.     It   is   generally 
composed  of  three  ports: 
wiT'y^'i^rat^r'i'Ml  ^-  '^^   anthtr,  a  Iciud  of 
Uvn.  '  '  '       membranous  bag,  having  a 
double  internal  cavity,  formed  of  two  cells  in  con- 
tact with  each  other ;   2.  The  pollen,  a  substance 
commonly  formed  of    small  vemcular  grains, 
which  contun  the  parta  necessary  for  fecund»- 
tion ;  3.  The  filament,  a  thread-like  append^ 
by  which  the  anther  is  frequently  supported. 
Such  ore  the  three  parts  of  which  the  stamen  is 
osually  composed.    But  of  these  ports  two  only 
are  essential  to  it,  the  anther  and  the  pollen. 
The  filament  is  merely  an  accessory  part  of  the 
stamen,  and  is  accordingly  often  wanting,  the 
anther  being  then  directly  attached  to  the  body 
on  which  it  la  inserted,  without  the  intervention 
of  a  filament.    In  this  case  the  stamen  is  said 
to  be  MuiZa. 

The  easenee  and  perfection  of  the  stamen,  cou- 
rists  in  the  presence  of  the  anther.  But  in  order 
that  this  organ  may  be  fitted  for  performmg  the 
functions  allotted  to  It  by  nature,  it  must  not 
only  contain  pollen,  but  must  also  open,  that  the 
pollen  may  come  into  contact  with  the  stigma ; 
otherwise  fecundation  could  not  take  place. 

The  number  of  stamens  vary  tn  the  different 
iamiliea  of  plants.  Some  flowers  have  only  one 
stamen,  as  the  AtfipurwormareB-tail;  otherehave 
two,  as  veronica;  others  three,  as  the  grasses,  and 
80  on,  till  we  come  to  an  indeterminate  number. 
The  first  daasea  of  the  T.innMti  system  are  de- 
termined by  the  number  of  stamens,  the  terms  of 
which  will  be  explained  in  the  table  to  be  after- 
wards given.  The  manner  in  which  the  stamens 
are  inserted,  afford  also  distinctive  characters. 
Thus,  if  they  are  inserted  in  the  receptacle,  as 
in  ranunculus,  they  are  said  to  be  hypoggnout; 
if  In  the  corolla,  as  in  veronica,  they  are  epipe- 
talous;  if  In  the  calyx,  as  in  the  &mi]y  epilo- 
bium,  they  are  periggnota;  and  if  in  the  ovary, 
aa  In  the  orehia  family,  they  are  called  tpigynou*. 
The  relativeproportionsof  theetaroena  to  one 
another,  and  to  the  several  parts  of  the  flower. 
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is  also  a  drcumstance  of  material  importance  to 
the  botanist.  In  the  tnlip,  and  in  the  generality 
of  plants,  they  are  nearly  of  the  same  length  in 
the  same  flower ;  but  there  are  some  in  which 
their  lengths  are  nneqnal.  This  is  the  case  in 
the  genus  meuthOy  (as  peppermint)  in  which, 
out  of  four  stamensy  two  are  always  shorter  than 
the  others.  The  same  is  the  case  in  the  classes 
a^^mamia  and  tetrw^ntamia ;  in  the  latter,  of 
six  stam^os  two  are  always  shorter,  forming  a 
remarkable  character  of  the  cruciibrm  plant.  If 
compared  in  their  proportions  with  the  other 
parts  of  the  flower,  the  stamens  are  sometimes 
found  to  equal  the  calyx  or  corolla  in  their 
length,  as  in  the  genus  polygonum  ;  sometimes 
they  are  found  to  oyertop  it,  and  in  other  cases 
to  fall  short  of  it.  In  many  flowers  certain  of 
the  stamens  are  always  abortive,  as  in  Virginian 
spider- wort,  sage,  rosenuury  &c.  The  stamens, 
though  very  diflRerent  in  their  shape  and  struc- 
ture from  the  petals,  exhibit,  however,  strong 
indications  of  being  nearly  allied  to  them,  and 
seem  in  some  cases,  as  in  the  flower  of  f^mphea 
a^,  or  water  lily,  to  run  mutually  into  each 
other,  the  inner  petals  being  partly  stamen,  or 
the  outer  stamens  being  partly  petals.  But  in 
many  flowers,  particularly  tiie  polypetalous, 
the  stamens  are  entirely  convertible  into  distiBct 
petals,  and  are  often  so  converted  either  In  part 
or  in  whole.  In  the  former  ease  the  flower  is 
said  to  be  double,  in  the  latter  case  it  is  said  to 
be  full.  But  this  singular  conversion  of  stamens 
into  petals,  is  regarded  by  the  botanist  as  alto- 
gether an  aberration  from  the  laws  of  vegetable 
eeonomy,  and  is  found  to  occur  but  sddom  ex- 
cept in  consequence  of  culture.  The  anemone, 
ranunculus,  and  rose,  when  cultivated  in  our 
gardens,  afford  examples  of  the  flowers  of  this 
description.  They  are  more  showy  indeed,  and 
more  generally  admired  than  the  flower  in  its 
natural  state,  and  are  consequently  the  object  of 
the  peculiar  care  of  the  florist ;  but  they  are 
regarded  by  the  botanist  as  being  only  vegetable 
monsters. 

The  filamenty  ef,  is  the  elongated,  slender,  and 
threadlike  stalk  which  supports  the  anther.  It 
is  not  an  essential  part  of  the  stamen,  being  in 
many  cases  absent.  According  to  its  variousforms 
it  is  distinguished  into  flattened,  wedge-shaped, 
awl-shaped,  capillaiy.  The  anther  is  generally 
attached  to  the  tip  of  the  filament ;  but  some- 
times the  latter  is  prolonged  above  the  insertion 
of  the  anther.  The  stamens  are  in  general  fr«e 
and  tmconnected  with  each  other;  but  in  certain 
cases  they  are  more  or  less  united  by  means  of 
the  filaments. 

When  the  filaments  are  all  connected  together, 
either  by  the  sides  or  at  the  base,  they  are  said 
to  be  monadelpAous,  as  in  the  mallow,  ^g.  a. 
When  the  filaments  are  united  into  two  distinct 
portions,  they  are  said  to  be  diadelphous^  as  in 


the  common  pea  and  fumitory,  as  fig.  h,    Vi^m 


44. 


united  into  three  or  more  bundles,  they  are 
termed  polyddphous* 

The  colour  of  the  filament  is  generally  white, 
as  in  the  convolvulus ;  but  in  the  peach  it  is 
spotted,  and  in  the  medlar  tree  red.  In  some 
stamens  the  filaments  are  elastic,  unbend- 
ing themselves  with  considerable  force  as  the 
ooroUa  expands,  as  in  the  genus  UrHca;  and 
in  some  they  are  susceptible  to  the  action  of 
external  stimuli,  as  in  those  of  the  barberry, 
which,  if  touched  with  the  point  of  a  needle 
or  other  fine  instrument  on  the  inner  side,  and 
near  the  base,  will  spring  forward  immediately 
with  a  sudden  jerk  to  the  centre  of  the  flower. 
The  anther^  0,  is  the  essential  part  of  the 
stamen,  and  contains  the  pollen  or  fecundating 
powder.  It  is  generally  formed  of  two  mem- 
branous bags  attached  to  each  other  by  their 
sides,  joining  or  united  by  an  interposed  body. 
Each  of  these  bags  or  celk  is  divided  internally 
into  two  parts  by  a  partition,  which  cells  open 
at  the  period  of  fecundation  to  allow  the  pollen 
to  escape. 

Sometimes  the  anther  conedsts  of  only  one 
cell,  as  in  the  hazel,  mallow,  and  pine ;  more 
rarely  there  are  four  cells,  as  in  htUomua  umbels 
Uxttu,  Each  of  the  cells  have  on  one  side  a  lon- 
gitudinal groove,  where  the  opening 
takes  place.  Sometimes  the  pollen 
escapes  by  pores  or  slits  in  the 
summit  of  the  anther,  as  in  the 
heaths,  the  potatoe«  &c. ;  in  other 
cases  their  pores  are  fiimished  with 
immovable  valves,  as  in  the  bar- 
berry, laurel,  and  epimediii/m  al- 
pinum.  In  fig.  45,  a  a,  are  the 
pores  in  the  anther ;  b  b,  the  mov- 
able and  elastic  valves. 
The  anther  is  attached  to  the  fila- 
ment in  various  ways,  as  by  its  base, 
middle,  or  summit.  The  anthen 
sometimes  are  united  together  so  as 
to  form  a  continuous  tube.  TiuB  is 
the  case  in  the  family  of  the  syn^^m- 
esiuy  as  the  daisy,  marygold,  thistle, 
&c. 

The  PoUefiy  or  the  substance  contained  in  the 
cells  of  the  anther,  and  which  is  subservient  to 
fecundation,  generally  presents  the  appearance 
of  a  powder,  composed  of  extremely  minute 
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grains.  Sometimes  it  is  in  solid  masses  of  greater 
or  less  size ;  but  as,  in  this  state,  it  occurs  in 
only  a  few  plants,  we  shall  first  examine  the  pol- 
len in  the  powdery  form. 

Previous  to  the  improvement  of  optical  instru- 
ments, the  knowledge  which  had  been  obtained 
respecting  the  varied  forms  of  the  grains  of  pol- 
len, and  especially  respecting  their  internal  struc- 
ture, was  extremely  vague.  A  great  diversity 
had  indeed  been  perceived  in  those  which  had 
been  examined  with  powerful  lenses,  but  their 
differences  had  been  pointed  out  without  deriv- 
ing &om  them  any  references  that  might  tend 
to  the  advancement  of  science.  Tlie  structure 
of  the  pollen  had  also  engaged  the  attention  of 
most  of  the  botaniste^  who  had  long  disputed, 
without  coming  to  any  settled  determination,  res- 
pecting the  internal  composition  of  bodies  of  so 
elementary  a  nature.  The  microscopic  examini^ 
lion  of  the  pollen  was  therefore  a  subject  that  re- 
quired revision,  and  which  could  not  fail  to 
attract  the  attention  of  modem  observers.  The 
gnuns  of  the  pollen  are  utricles  of  various  forms, 
having  no  adheuon  to  the  anther  at  the  period 
of  maturity,  and  containing  a  multitude  of  gran- 
ules of  extreme  minuteness.  The  utricular 
membrane  is  sometimes  smooth,  sometimfls 
marked  with  eminences  or  asperities.  Some- 
times it  presents  little  flat  sur&ces  or  promin- 
ences symmetrically  arranged.  When  the  pol- 
len is  perfectly  smooth  at  its  surface,  it  is  not  at 
the  same  time  covered  with  any  viscous  coating, 
whereas  the  slightest  eminences  are  indications 
of  this  adhesive  covering.  The  papUle,  joain- 
miUary  eminences,  &c.,  which  cover  certain 
grains  of  pollen,  are  true  secreting  organs,  of 
which  the  yiscons  and  usually  coloured  envelope 
with  which  they  are  invested  is  the  product. 
The  powdery  poUens  may  therefore  be  arranged 
under  two  principal  orders,  the  viicous  and  the 
non-vitcofM  pollens. 

M.  Guillemin  discoyered,  by  extensive  obser- 
vation, that  the  nature  of  the  grains  of  pollen 
is  the  same  in  each  natural  family  of  plantis ;  or, 
in  other  words,  that  viscous  and  non-viscous 
pollens  never  occur  together  in  the  same  fisunily. 
He  has  found,  moreover,  that  all  the  genera  of  a 
family  present  only  modifications  in  the  forms 
of  their  grains  of  pollen ;  although  &milies  very 
remote  from  each  other  in  respect  to  other  char- 
acters, agree  in  having  the  same  kinds  of  pollen. 
We  shall  here  content  ourselves  with  describing 
the  nature  and  forms  of  this  organ  in  a  few  re- 
markable families. 

The  pollen  of  the  Mallow  and  Convolvulus 
fiunilies  is  formed  of  papillar  spherical  grains, 
of  a  sQvery  white  colour.  In  the  cucumber, 
they  are  spherical,  papillar,  and  of  a  beautiful 
gold-yeUow.  Those  of  the  tribe  of  heltan^sce^ 
in  the  family  of  synanthereaiy  are  also  spherical, 
papillar,  and  of  a  fiine  orange-yellow.  The  tribe. 


or  rather  order,  of  the  cioharaceoff  presents  spheri- 
cal grains,  which  are  viscous^  but  are  bounded  by 
minute  plain  surfaces.  In  oobata  dcand&ns,  the 
pollen  is  coTered  with  mammillar  eminences, 
each  surmounted  by  a  shining  point.  The  pollen 
of  the  genus  phhx  very  much  resembles  that 
mentioned  last;  and  this  is  a  circumstance  corro- 
borative of  the  opinion  of  those  who  consider  the 
two  genera  as  belonging  to  the  same  natural 
family. 

The  families  in  which  grains  that  are  not 
viscid  are  found  are  very  numerous.  As  in  the 
potatoe,  gentian,  grasses;  and  the  grains  in 
these  have  always  an  elliptical  form,  and  are 
marked  with  a  longitudinal  groove.  Their  usual 
eolour  is  yellow,  although  they  are  sometimes 
red,  as  in  vefinucum*  In  the  pea  tribe,  the  pol- 
len, although  not  viscous,  is  of  a  yery  distinct 
cylindrical  form. 

When  grains  of  pollen  which  are  not  viscous  are 
subjected  to  the  action  of  water,  they  instantly 
change  their  form,  which,  fmrn  being  ellipti- 
cal, beeomes  perfectly  spherical.  The  viscous 
grains  first  lose  their  coating,  then  burst  more 
or  less  quickly,  and  project  a  fluid  denser  than 
water,  and  in  which  are  seen  moving  myriads  of 
minute  grains,  which  are  rendered  visible  by 
their  greenish  oolonr,  when  they  are  magnified 
to  several  hundred  diameters.  Amici  saw  a 
grain  of  pcdlen,  in  contact  with  a  hair  of  the 
stigma,  bunt,  and  project  a  kind  of  bowel,  in 
which  the  minute  grains  circulated  for  more 
than  firar  hours.  Gleichen,  who  had  already 
observed  the  granules  contained  in  the  grains  of 
pollen,  considered  them  as  performing  the  prin- 
cipal part  in  the  act  of  fecundation ;  and  Guil- 
lemin, seasoning  from  the  resemblance  of  these 
organs  to  the  spermatic  animalcules  of  animals, 
is  inclined  to  adopt  the  same  opinion. 

Such  was  the  state  of  our  knowledge  respect- 
ing the  nature  and  organization  of  the  grains  of 
the  poUen,  when  Brongniart  undertook  his  ex- 
amination of  the  generation  of  yegetables.  His 
opinion  respecting  the  nature  and  organization 
of  the  grains  of  pollen  is  as  follows: — ^On  ex- 
amining the  interior  of  the  cells  of  a  yellow 
anther  in  a  flower-bud,  long  before  its  expansion, 
it  is  seen  to  be  filled  with  a  cellular  mass  distinct 
firom  the  wbUs  of  the  cells.  By  degrees  the 
cellules  of  which  the  cellular  mass  is  composed, 
and  which  are  generally  very  small,  separate 
firom  each  other,  and  at  length  form  the  gran- 
ules, which  are  named  poUen.  Sometimes  these 
particular  eeUnles  or  grains  of  pollen  are  enclosed 
in  other  larger  yencles,  which  become  torn,  and 
of  which  traces  may  still  be  perceived. 

Each  grain  of  pollen,  whose  form,  as  has  al- 
ready been  remarked,  is  very  variable,  presents 
a  uniform  organization.  It  is  composed  of  two 
membranes,  the  one  external,  thicker,  and  fur- 
nished with  rores,  and  sometimes  more  or  less 
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prominent  appendages ;  the  other  internal,  thin, 
transparenty  and  having  no  adhesion  to  the  first. 
When  submitted  to  the  action  of  water,  the 
inner  membrane  swells,  the  outer  bursts  at  some 
part  of  its  surface,  and  through  the  opening 
thus  formed  there  issues  a  tubular  prolongation, 
which  forms  a  kind  of  bag,  first  observed  by 
Needham.  Sometimes  two  prolongations  issue, 
at  two  opposite  points.  The  cavity  of  the  inner 
membrane  is  filled  with  spherical  gxanules,  of 
extreme  minuteness,  which  appear  to  perform 
the  most  important  part  of  iho  act  of  fecunda- 
tion. 

The  pollen  of  the  fieunilies  Asclepladee  and 
orchidese  presents  very  remarkable  modifications. 
In  several  genera  of  these  two  fieunilies,  all  the 
pollen  contained  in  a  ceU  is  united  into  a  body, 
which  has  the  same  form  as  the  cell  in  which  it 
is  contained.  To  this  united  pollen  is  given  the 
name  of  poUeih-maas,  When  the  pollen  is  thrown 
on  red-hot  charcoal,  it  bums  and  flames  with 
rapidity.  In  many  plants,  it  difiiises  an  odour, 
bearing  the  most  striking  resemblance  to  the 
substance  in  animals  to  which  it  is  compared,  as 
is  very  distinctly  observed  in  the  chestnut  and 
barberry. 

The  pollen,  when  it  begins  to  be  developed, 
and  long  before  the  expansion  of  the  flower, 
presents  itself  under  the  form  of  a  cellular  mass, 
sometimes  covered  with  an  extremely  thin  mem- 
brane, which,  however,  has  no  attachment  to  the 
walls  of  the  cavity.  The  utricles  of  which  this 
mass  is  composed,  are  at  first  very  intimately 
united  togeUier.  Some  scattered  granules  are 
perceived  in  their  interior.  By  degrees  the 
utricles  separate,  the  granules  which  they  con- 
tain unite,  and  by  their  successive  devdopment, 
soon  burst  the .  utricles,  assume  the  ibrm  which 
they  are  to  retain,  and  finally  become  grains  of 
pollen.  It  will  be  seen  that  this  mode  of  de- 
velopment is  perfectly  similar  to  that  of  the 
cellular  tinue,  which  we  described  when  treat- 
ing of  the  elementary  part  of  vegetables. 

The  puHi  IB  the  female  oigan  in  plants,  cut 
43.  It  almost  invariably  occupies  the  centre  of 
the  flower,  and  is  composed  of  three  parts,  the 
ovary  a,  the  style  b,  and  the  stiffma  e. 

In  most  cases,  we  find  only  a  single  pistil  in 
a  flower :  as  in  the  lUy,  the  hyacinth,  and  poppy. 
At  other  times,  there  are  several  pistils  in  the 
same  flower;  as  in  the  rose  and  ranunculus. 
The  pistil,  or  pistils,  when  there  are  more 
than  one,  are  often  attached  to  a  particular  pro- 
longation of  the  receptacle,  to  which  the  name 
of  ffynophorum  is  given,  and  which  does  not  es- 
sentially belong  to  the  pistil,  but  remains  at  the 
bottom  of  the  flower  when  the  pistil  is  detached. 
When  there  are  several  pistils  in  a  flower,  it  ia 
not  unusual  to  see  the  gynophorum  becoming 
thick  and  fleshy.  This  is  particularly  observable 
in  the  raspberry)  and  strawberry.    The  part  of 


the  latter  which  is  pulpy  and  sweet,  and  which 
is  eaten,  \b  merely  a  very  huge  gynophorum ; 
and  the  little  shining  grains  which  cover  it  are 
so  many  pistils.  It  is  easy  to  satisfy  one's  self 
as  to  the  nature  of  these  difi^rent  parts,  by  fi)l- 
lowing  their  gradual  development  in  the  flower. 
The  b<ue  of  the  pistil  is  always  represented 
by  the  point  at  whidi  it  is  attached  to  the  re- 
ceptacle. The  summUy  on  the  other  hand,  always 
corresponds  to  the  point  where  the  styles  or  the 
stigma  are  inserted  into  the  ovary. 

The  ovaryy  fig.  a,  always  occupies  the  lower 
part  of  the  pistil.  Its  essential  chancter  is, 
that  when  divided  in  the  longitudinal  or  trans- 
verse directions,  it  presents  one  or  more  cavities, 
named  eeUs^  in  which  are  contained  the  rudi- 
ments of  the  seeds,  or  the  ovules.  It  is  in  the 
interior  of  the  ovary  that  the  ovules  acquire  all 
their  development^  and  are  converted  into  seeds. 
This  organ  may  therefore  be  considered,  with  res- 
pect to  its  functions,  as  analogous  to  the  ovary  and 
uterus  in  animals.  Its  usual  form  is  ^;g-ahaped; 
but  it  b  more  or  less  compressed  and  elongated 
in  certain  families  of  plants,  as  in  the  Crucifene, 
Leguminosc,  &c.  The  ovary  is  generally  /res 
at  the  bottom  of  the  flower ;  in  other  words,  iti 
base  corresponds  to  the  point  of  the  receptacle, 
into  which  are  inserted  the  stamina  and  the 
floral  envelopes,  although  it  does  not  oontnet 
any  adhesion  with  the  cal3rx ;  as  is  observed  in 
the  hyacinth,  the  lily,  and  tulip.  Sometimes, 
however,  the  ovary  is  not  met  with  in  the  bot- 
tom of  the  flower,  but  seems  to  be  placed  entirely 
beneath  the  insertion  of  the  other  parts ;  in  other 
words,  it  is  united  in  every  part  of  its  drcum- 
ferenoe  with  the  tube  of  the  calyx,  its  summit 
alone  being  free  in  the  bottom  of  the  flower.  In 
this  case,  the  ovary  has  been  named  adhereiU  or 
infirioTy  to  distinguish  it  from  that  in  which  it 
is  free  or  superior.  The  genera  /rw,  Nardssusy 
Myrtusy  and  RibeSy  have  an  inferior  ovary. 

When    this    organ, 
^^*  therefore,  is    not   met 

with  at  the  bottom  of  the 
flower,  but  when  the 
centre  of  the  latter  is  oc- 
cupied by  a  style  and  a 
stigma,  it  will  be  neces- 
sary to  examine  if  there 
be  not  at  the  bottom  oi 
the  flower  a  particular 

0,  ovary  of   goowberry;  p  p,  bulging,   distinct    from 
magnified  ball  of  pollen.       the  top  of  the  pedunds. 

If  this  enlargement,  on  being  cut  across,  presents 
one  or  more  cavities,  containing  ovules,  it  is 
dear  that  there  is  an  inferior  ovary. 

The  position  of  the  ovary,  considered  as  to  its 
being  inferior  or  superiory  furnishes  the  most 
valuable  characters  for  grouping  genera  into 
natural  families.  Whenever  it  is  inferior,  the 
calyx  is  necessarily  monosepalous,  since  its  tube 
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U  intimately  united  to  the  circumference  of  the 
ovBiy.  Sometimes  it  is  not  entirely  inferior,  but 
is  free  in  some  portion  of  its  upper  part,  a  third, 
a  hal^  or  two-thirds.  These  different  gradations 
are  obserred  in  the  saxifrages. 

There  is,  however,  a  position  of  the  oyary 
which,  although  almost  always  confounded  with 
the  inferior,  requires  to  be  distinguished  from  it. 
It  is  when  several  pistils,  existing  together  in  a 
flower,  are  attached  to  the  inner  wall  of  a  calyx 
which  is  very  narrow  at  its  upi>er  part,  so  that 
at  first  sight  it  might  seem  to  represent  an  in- 
ferior ovary.  These  ovaries  are  named  parietaly 
as  in  the  genus  Rosa,  and  many  other  plants  of 
the  same  fiunUy. 

The  ovary  is  settile  at  the  bottom  of  the  flower 
when  it  is  not  nused  upon  any  peculiar  support; 
as  in  the  lily  and  hyacinth.  It  may  be  ^ftyratoto, 
when  it  is  borne  upon  a  very  elongated  baiBe ;  as 
in  the  caper.  When  cut  across,  the  ovary  often 
presents  a  single  internal  cavity  or  ceU^  contain- 
ing the  omiles.  In  this  case  it  is  said  to  be  unt- 
loeulair\  as  in  the  almond,  the  cherry,  and  the 
pink.  It  is  named  Hloculary  when  it  is  com- 
posed of  two  celb;  as  in  the  lilac,  the  toadflax, 
and  the  foxglove.  Trihculary  when  composed 
of  three.  MiUHloeular^  when  it  presents  a  great 
number  of  oells;  as  in  the  water-lily. 

Each  cell  may  contain  a  number  of  ovules, 
varying  in  difierent  plants.  Thus  there  are  ceUs 
which  never  contain  more  than  a  single  ovule, 
and  others  which  contain  two.  In  some  cases, 
t9ch  cell  contains  a  great  number  of  ovules^  as 
in  the  tobacco,  the  poppy,  &c. ;  but  these  ovules 
may  be  variously  disposed.  They  are  not  unfr^ 
quently  regularly  superimposed  upon  each  other, 
along  a  longitudinal  line;   as  in  ariitoloehia 

Ovules,  when  fecundated,  become  seeds;  but 
it  frequently  happens  that  a  certain  number  of 
them  regularly  become  abortive  in  the  fruit. 
Several  of  the  partitions  are  even  sometimes  des- 
troyed and  disappear. 

The  9fyU  is  the  filiform  prolongation  of  the 
summit  of  the  ovary  which  supports  the  stigma, 
cut  43,  h»  Sometimes  it  is  entirely  wanting,  and 
then  the  stigma  hiesHley  as  in  the  poppy  and  tulip. 
The  ovary  may  be  surmounted  by  a  single  style,  as 
in  the  lily,  and  the  pea  family  ;  by  two  styles, 
as  in  the  umbellifene ;  by  three  styles,  as  in  the 
way-faring-tree ;  by  four,  as  in  the  pcntuusia; 
or  by  five,  as  in  the  gktticey  linum.  In  other 
cases,  again,  there  is  only  a  single  style  for  several 
ovaries ;  as  in  the  apocineas.  The  style  almost 
always  occupies  the  highest  part  of  the  ovary ; 
as  in  the  crucifere,  liliacese.  Sec.  It  is  then  said 
to  be  terminal.  It  is  named  kUerctl  when  it 
arises  firom  the  lateral  parts  of  the  ovary ;  as  in 
most  of  the  fiunilies  of  roses,  and  the  genus  Daphne. 
In  some  much  rarer  cases,  the  style  appears 
to  spring  fr^m  the  base  of  the  ovary.    It  then 


obtains  the  name  of  basal  or  basilar  style.  It 
has  this  position  in  the  lady  Vmantle,  and  the 
bread-fruit  tree.  Sometimes  also,  the  style,  in 
place  of  springing  fix>m  the  ovary,  seems  to  arise 
fiK>m  the  receptacle;  as  in  the  labiate,  and  certain 
boraginee.  The  style  may  be  indudedy  that  is, 
contained  within  the  flower,  so  as  not  to  ap- 
pear externally;  as  in  the  lilac,  and  the  jas- 
mine. Or  it  may  be  protruded^  as  in  red  valerian. 
The  forms  of  the  style  are  not  less  numerous 
than  those  of  the  other  organs  which  we  have 
already  examined.  Although  it  is  generally 
slender  and  filiform,  yet,  in  certain  plants,  it 
has  quite  a  different  appearance.  It  sometimes 
seems  as  if  jointed  to  the  summit  of  the  ovary, 
80  as  to  fall  off  after  fecundation,  leaving  no 
traces  of  its  presence;  as  in  the  cherry  and 
plum.  In  this  case,  it  is  named  eadueous. 
Sometimes,  on  the  contrary,  it  is  persisCenty 
when  it  remains  after  fecundation.  Thus  in 
the  box,  and  the  anemone  and  clematis,  the  style 
continues,  and  forms  part  of  the  fruit.  Lastly, 
it  sometimes  not  only  remains  after  fecunda- 
tion, but  continues  to  increase  in  size ;  as  in  the 
pasque-flower. 

The  SHgma  is  the  usually  glandular  part  of 
the  pistil,  placed  at  the  summit  of  the  ovary  or 
style,  and  destined  to  receive  the  influence  of  the 
fecundating  substance,  cut  43,  e.  Its  sur&ce  is 
generally  uneven,  and  more  or  less  clanmiy.  The 
stigma,  considered  in  an  anatomical  point  of 
view,  is  composed  of  elongated  utrides,  con- 
veiging  fix>m  the  surface  of  the  stigma  towards 
the  style,  and  loosely  attached  to  each  other  by 
a  mudlaginous  substance.  These  utricles  are 
generally  naked,  although,  in  some  cases,  they  are 
covered  by  a  very  thin  and  transparent  membrane. 
The  number  of  stigmas  is  determined  by  that 
of  the  styles,  or  of  the  divisions  oi  the  style,  the 
former  always  corresponding  to  the  latter.  The 
stigma  is  sessilSy  or  directly  attached  to  the  sum- 
mit of  the  ovary,  when  the  style  is  wanting ;  as 
in  the  poppy  and  tulip.  There  is  only  one  stigma 
in  the  crucifere,  leguminosae,  primulacete ;  ttoo 
in  the  umbellifene  and  a  great  number  of  grasses. 
Three  in  the  iris,  the  genera  Sileney  Rheumy 
Rumex\  five  in  the  flax ;  stXy  and  even  a  greater 
number,  in  many  other  plants,  such  as  the  mallows. 
The  stigma  is  generally  terminaly  or  situated 
at  the  summit  of  the  style  or  ovary ;  as  in  the 
lily  and  poppy.  It  b  lateral  when  it  occupies  the 
sides  of  the  style,  or,  when  that  part  is  wanting, 
of  the  ovary;  as  in  the  ranunculus  and  plane-tree. 
With  respect  to  the  substance  of  which  it  is 
composed,  it  Ib  fleshy  when  thick,  firm,  and  suc- 
culent ;  as  in  the  lily.  Glandulary  when  evi- 
dently formed  of  smaJl  glands,  more  or  less  ap- 
proximated to  each  other.  MembranwSy  when 
flat  and  tliin.  Petdhidy  when  thin,  mem- 
branous, and  coloured  like  the  petals.  Ac- 
cording to  its  fwrmy  the  stigma  may  be  glo- 
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Mar  or  capitate^  roimded  like  a  little  head; 
as  in  the  cowalip,  heUadonna,  and  marvel  of 
Peru.  Hemupheriealy  haTing  the  fonn  of  a 
hemisphere ;  as  in  the  yellow  henbane.  Disooid, 
flat,  broad,  and  in  the  form  of  a  shield;  as 
in  the  poppy.  Ckm/wm  or  dub-shaped  as  in 
jasione  monUma.  Capillar  or  filiform^  dendmr 
and  very  elongated;  as  in  the  maize.  Ztiiear, 
narrow  and  elongated ;  as  in  the  oampanulm 
and  many  caryophyllee.  Trigonal,  having 
the  form  of  a  three-sided  prism ;  aa  in  the  wild 
tulip.  Trilobate  or  threo-lcbedj  formed  of  three 
rounded  lobes ;  as  in  the  lily.  Stellate^  flat  and 
cut  into  several  lobes,  so  as  to  resemble  a  star ; 
as  in  the  tfrtctfi^te,  and  the  genus  P/ro^  Umbili-' 
cate^  having  a  depression  in  its  centre ;  as  in  the 
lily.  SemUwnar  or  creeoen^-ehaped^  as  in  the 
ycdlow  fiimitoiy. 

Having  described  the  parts  of  a  single  flower, 
we  shall  now  allude  to  the  rnann^  in  which 
these  are  placed  on  the  stalk,  and  frequently 
grouped  together. 

The  term  Infloreacencey  is  applied  to  designate 
the  general  disposition  or  arrangement  which 
the  flowers  aflect  upon  the  stem,  or  the  other 
organs  which  sujfport  thenu 

The  flowers  are  said  to  be  soliUtfy  when  the 
plant  produces  only  one,  or  when  they  come  ofi^ 
one  by  one  £rom  diflerent  points  of  the  stem,  at 
some  distance  from  each  other;  as  in  the  tulip 
and  the  common  garden  rose.  They  axe  terminal 
when  situated  at  the  top  of  the  stem;  as  in  the 
tulip.  Lateral^  when  they  spring  from  the  sides 
of  the  stems  or  branches.  Asillar^  when  they 
spring  from  the  axilla  of  the  leaves,  as  in  the 
^rreater  periwinkle,  and  the  ivy-leaved  speedwell; 
geminatey  when  they  come  off  in  pairs  from  the 
same  point  of  the  stem,  as  in  viola  hiflora  ;  ter* 
natCy  when  they  come  off  three  together,  as  in 
teucrium  Jktvum;  fasdcidatey  when  they  come 
off  more  than  three  together  from  the  same 
point  of  the  stem  or  branches,  as  in  the  cherry. 
1  •  When  the  flowers  are  arranged  upon 
a  common  stalk  or  axis,  which  is  sim- 
ple or  not  branched,  whether  they  be 
sessile  or  pedunculate,  and  whether  the 
peduncle  be  straight  or  inclined,  they 
form  a  epikey  and  are  accordingly  des- 
cribed as  spikcdy  aa  in  wheat,  barley, 
rye,  the  ribwort  plantain,  the  black 
currant^  the  barberry,  and  the  genus 
orchis, 

2.  If  the  common  peduncle  branches 
several  times,  and  in  an  irregular  manner,  this 
arrangement  takes  the  name  of  racemey  and  the 
flowers  are  described  as  being  racemosey  as  in 
the  vine. 

The  characters  which  most  authors  have  given 
as  dbtinguishing  the  spike  from  the  raceme  are 
so  uncertain,  that  it  is  almost  impossible  to  dis- 
criminate between  these  two  modes  of  inflores- 
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oence.  Thus,  some  say  that  the  flowers  are 
sessile  in  the  spike,  Kid  pedunculate  in  the 
raceme ;  and  others,  that  the  laoeme  is  always 
pendulous,  and  the  spike  erect.  Perhaps  the 
best  distinction  is,  that  the  axis  of  a  spike  » 
always  simple,  whereas  that  of  a  raceme  Is  al- 
ways branched. 

8.  When  the  common  axis  is  erect,  and  the 
peduncles  are  irregularly  divided  into  pedicels 
bearing  the  flowers,  if  the  whole  assumes  a 
neariy  pyramidal  form,  it  obtains  the  name  of 
tijfrsuSy  as  in  the  lilac,  the  privet,  and  the  horse- 
chestnut.  This  species  of  inflorescence  is  doedy 
allied  to  the  raceme. 

4.  The  flowers  are  sflid  to  be 
di^MMsed  in  a  pamcUy  or  to  be 
pameulatey  when  the  common  axis 
b  branched,  and  its  secondary 
divisions  are  greatly  elongated  and 
widely  separated.  This  species 
of  ii^oresoenoe  belongs  ahnost 
exclusively  to  the  gramines: 
such,  for  example,  are  the  male 
flowers  of  die  maize. 

6.  The  flowers  are  corymbotSy 
or  are  disposed  in  a  coiymby  when 
the  pedundes  and  pedicels  spring 
from  diflerent  points  of  the  uppa 
part  of  the  stem,  but  all  attain 
neio^y  the  same  height;  as  in 
couunon  milfoiL 

6.  The  (^me  is  produced,  and 
the  flowers  are  said  to  be  t^mosSy 
when  the  peduncles  proceed  from 
the  same  point,  the  pedicels  being-  unequal,  and 
comiDg  off  from  different. points,  but  laisiog 
all  the  flowers  to  the  same  height;  as  in  the 
elder  and  comd. 

7.  The  flowers  are  omM- 
late  when  all  the  pedundes 
are  equd,  spring  from  the 
same  point  of  the  stem, 
diveige,  and  branch  into 
pedicds,  which  again  come 
off  from  the  same  point,  so 
that  the  general  mass  of  the 
flowers  represents  a  convex 
surface,  like  an  expanded 
umbrella.  This  disposition 
is  observed  in  the  whole  natural  &mily  of  the 
umbellifers ;  for  example,  in  the  cairot^  hem- 
lock, opoponax.  The  pedundes  form  eoUec- 
tivdy  an  umbel ;  and  each  greiip  of  pedicels  con- 
stitutes an  umbellule.  At  the  base  of  the  umbd, 
there  is  very  frequently  observed  an  involucre ; 
and  at  the  base  of  each  umbdlule  an  involuod ; 
as  in  the  carrot.  At  other  times,  the  involucre 
is  wanting,  while  the  involucels  are  present;  as 
in  chervil.  Lastly,  both  invducre  and  involu- 
cels may  be  absent ;  as  in  pimpinella  and  saa^ 
ifraga. 
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8.  Tha  flowan  ore  mrtulat*,  when  tha  pedun- 
cka  AK  waple,  ipring  oil  from  the  same  point, 
and  atUin  oaxiy  the  aune  height ;  aa  in  the 
floweiiiig  rush,  most  of  the  species  of  aUium,  the 
genm  primala,  &e.  This  kind  of  infloraacence 
has  baen  reEerred  to  the  nmhel  i  hat  it  difien  so 
much  from  that  speciea  as  to  deserra  a  name  of 


off  aroond   the   stem   at    the 
same  height ;  as  in  man's  toil. 

10.  The  i^xidix  is  a  apecies 
of  [nfloreacence,  in  whidi  the 
wnimon  peduncle  ie  covoed 
with  nnisexual  flowers,  which 
an  nalced,  in  other  words,  destitute  of  *~ 
a  proper  calyx,  and  gieneiaUy  distinct 

and  separated  from  each  other;   as  in 
arum  macukUttai,  coUha  palaitrit.  Sec. 
Sometimes,  however,  there  ar;  obserred  j 
scales,  which  separate  the  flowers;  hut  j 
thcM  cannot  bs  conudeied  as  calycesi  ( 
as  they  sprint;  ftota  the  substance  of  I 
the  peduncla  itself,  of  which  they  ap- 
pear to  be  ^pend^es,  and  are  always 
sitoated  hencath  the  point  ^  which 
the  flowera  are  attached;  as  in  certain  ^ecies 
of  pepper.    The  ^adix  ie  peculiar  to  the  mono- 
cotyledonous  plants,  and  to  the  different  species 
of  piper.    Sometimes  it  is  naked,  in  other  words, 
dntitste  of  a  general  envelope  ;  as  in  the  genus 
jost  mentioned.     At  other  times,  it  is  enveloped 
in  a  spatha;  as  in  the  aioidete.  Mid  certain  spe- 
cies of  palms. 

11.  The  eatkin  is  a  kind  of  intIoreacenc«,  in 
which  unisexual  flowers  are  **■ 
iuserlcd  upon  scales  which.  In 

office  of  a  peduncle.     Flowirs 

M  arranged  are  named 

cww.  Ufthis  kind  are  the  male 

flowets  of  the  chestnut  and 

liasel,  the    mole    and    female 

flowers  of  willows,  Sia,     This  species  ot  inflor- 

tsoenee  is  that  observed  in  a  whole  fiuuily  of 

plants,  composed  of  trees  of  various  sizea,  and 

which  are  named  oiaeHtaetotu.    Of  this  kind  are 

willows,  poplars,  alders,  the  birch,  the  hornbeam, 

the  oak,  the  beech. 

All  plants  do  not  flower  at  th«  same  period 
of  the  year.  There  are,  in  reference  to  this  dr- 
cumstance,  very  remarkable  diflereucee,  which 
dspend  upon  tii«  nature  of  the  plant,  tha  in- 
finence  of  heat  and  light,  and  the  geographical 
porition  of  the  vegetable.  Were  they  to  coma 
out  all  in  the  same  season,  and  at  the  same  period, 
they  would  disappear  too  soon,  and  v^^tables 
*OQld  remun  too  long  destitute  of  their  great- 
tst  beauty.    Even  winter,  notwithstanding  the 


cold  which  accompanies  it,  ts  not  without 
flowers.  The  snowdrop,  the  hellelroics,  and 
tha  mezereons,  nnfbld  their  flowen  when  the 
ground  is  still  covered  with  snow.  These  ex- 
amples, however,  may  be  considered  as  excep- 
tions to  the  general  order.  Cold,  in  bet,  ap- 
pears to  oppose  the  giowUi  and  expansion  of 
flowers,  wheisaa  a  gentle  and  moderate  heat 
favours  and  maintains  them.  Accordingly,  in 
countries  where  the  temperature  continues  in  a 
msasixtate  the  whole  year,  a  kind  of  perpetual 
^ring  [sevuls,  and  the  earth  is  always  covered 
with  new  flowen.  In  the  temperate  parts  of 
Europe,  it  ia  in  fBhg,  when  a  gentle  and  vivify- 
ing heat  has  succeeded  to  the  cold  of  winter,  that 
the  flowers  gradually  separating  their  envelopes, 
expand  and  disclose  their  beauUes  to  our  view. 
The  months  of  May  and  June  are  those  which 
see  the  greatest  number  of  flowers  expand. 

According  to  the  season  in  which  they  deve- 
lops their  flowers, plants  hava  been  distingui^ed 
into  four  dasaes: — 1.  Ventaly  those  which 
flower  during  the  months  of  March,  April,  and 
Hay ;  such  as  violets,  primroses,  &c.  2.  ,Mslital 
or  summer  plants,  those  which  flower  &ora  tlis 
beginning  ^  June  to  the  end  of  August,  These 
conaUtnte  the  great  majority  of  phuits.  3, 
Autumnal,  those  which  expand  their  flowers 
from  Septemho'  to  December.  Of  this  kind  are 
many  ^edee  of  orisr,  and  meadow  safthin.  A. 
Hibervl  or  winter  plants,  those  which  flower 
from  ahont  the  middle  of  December  to  the  end 
of  February ;  such  aa  many  mosses  and  junger- 
mannic,  the  snow  drop,  black  hellebore. 

From  the  consideia^on  of  the  period  at  which 
different  plants  produce  their  flowers,  Linnvus 
formed  his  Calendar  of  Flora.  For,  there  ara 
many  plants  whose  flowers  always  appear  regu- 
larly ai  the  same  period  of  the  year.  Thus,  in 
the  climate  of  Paris,  the  Christmas  rose  flowen 
in  Jaunary ;  the  hazel  and  mezereon  in  Feb- 
ruary ;  the  almond,  the  peacb,  and  the  apricot, 
in  March;  the  pear,  tulipe,  and  hyacinths,  in 
April ;  the  lilac  and  the  apple  in  Hay. 

Not  only  do  the  flowers  show  themselves  at 
difierent  periods  of  the  year,  in  different  plants, 
but  there  are  many  flowers  which  open  and  close 
at  determinate  hours  of  the  day,  while  some  ex- 
pand only  at  night.  Thus  the  marvel  of  Peru 
opens  its  flowers  only  when  the  snn  has  sunk  be- 
neath the  faoriion.  Hence  flowers  are  distin- 
gnished  into  diurnal  and  noettmtal.  The  latter 
are  much  less  numerous  than  tbe  former.  There 
an  even  flowers  which  have  the  habit  of  open- 
ing and  closing  at  oertain  periods  of  the  day, 
with  so  much  regularity,  that  one  may  1*11  the 
hour  by  them.  Linncus,  who  was  so  ingenious 
in  drtecting  the  most  interesting  drcnmstanc«s 
respecting  flowere,  mads  use  of  the  periods  at 
which  some  species  are  well  known  to  expand, 
fbr  the  purpose  of  forming  a  table,  to  which  ha 
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gave  the  name  of  Florals  Timepiece,  In  this 
table,  the  plants  are  arranged  according  to  the 
hour  at  which  their  flowers  expand. 

The  state  of  the  atmosphere  appears  to  have  a 
decided  influence  upon  the  flowers  of  certain 
plants.  Thus,  Calendula  pluvialie  closes  its 
flower  when  the  sky  is  oveix»isty  or  when  a 
thunder-storm  threatens  to  burst.  Sonehus  n- 
hirieusy  on  the  other  hand,  opens  and  expands 
only  when  the  weather  is  hazy  and  the  atmos- 
phere loaded  with  clouds.  The  light  of  the  sun 
appears  to  be  one  of  the  causes  which  acts  most 
powerfully  upon  the  expansion  of  flowers.  Its 
absence  produces  a  kind  of  sleep  in  flowers,  as 
it  does  in  the  leaves  of  the  family  of  L^guminosae. 
By  very  ingenious  experiments,  Bory  de  St 
Vincent  succeeded  in  causing  to  flower  certain 
species  of  oxalis,  the  flowers  of  which  never  ex- 
panded naturally,  by  illuminating  them  strongly 
at  night,  and  collecting  upon  them  the  rays  of 
light  by  means  of  a  lens. 

The  duration  of  flowers  also  exhibits  some 
very  remarkable  difierences.  Some  expand  in 
the  morning,  and  are  withered  before  the  end  of 
the  day.  Such  flowers  are  called  q>hemeral.  Of 
this  kind  are  the  most  of  the  species  of  CiituSy 
Tradeecantia  virginieay  some  species  of  Cactus^ 
&c.  Others,  on  the  contrary,  retain  their  splen- 
dour unimpaired  for  several  days,  often  even  for 
several  weeks.  Lastly,  there  are  flowers  whose 
colour  varies  at  the  different  periods  of  their 
development.  Thus  the  Hortensia  begins  with 
having  green  flowers.  By  degrees  they  assume 
a  beautiful  rose-colour,  which,  before  tliey  are 
entirely  fitdedybeoomesof  a  more  or  less  deep  blue. 

Nectaries,  By  the  general  name  of  Nectaries 
Linnieus  designated  not  only  the  glandular 
bodies  which  are  observed  in  certain  flowers,  and 
which  secrete  a  sweet  or  nectareous  fluid,  but 
also  aU  the  parts  of  the  flower  which,  present^ 
ing  irregular  and  unusual  forms,  appeared  to 
liim  not  to  belong  to  the  floral  oigans  properly 
so  called,  that  is,  to  the  pistil,  stamina,  or  floral 
envelopes.  It  may  easily  be  conceived,  that  the 
great  extension  given  by  Linnsus  to  the  term 
nectary  could  not  but  render  it  extremely  vague. 
Indeed  it  is  almost  impossible  to  give  a  strict 
definition  of  it,  as  employed  by  him.  A  few 
examples  will  show  the  truth  of  our  assertion. 

Whenever  one  of  the  constituent  organs  of 
the  flower  presented  some  irregularity  in  its 
form  or  development,  or  some  alteration  of  its 
usual  aspect,  Llnnsus  called  it  a  nectary.  It 
will  readily  be  imagined  that,  in  this  manner, 
he  must  have  confounded  a  multitude  of  organs 
very  different  from  each  other.  Thus,  in  the 
columbine,  Linneus  describes  five  nectaries  in 
the  form  of  recurved  spurs,  hanging  between  the 
five  sepals.  In  the  larkspur  there  are  two  which 
ore  prolonged  into  a  point  at  their  hind  part,  and 
are  contained  in  the  spur  which  is  observed  at 


the  base  of  the  upper  sepal.  In  the  hellebores 
we  find  a  great  number  of  nectaries,  which  are 
tubular  and  two  lipped.  Now,  these  alleged 
nectaries  of  the  hellebores,  columbines,  and  in 
general  of  all  the  other  genera  of  the  family  of 
ranunculacee,  are  nothing  but  the  petals.  In 
the  tropeolum,  the  nectary  is  a  spur  which 
arises  fix>m  the  base  of  the  calyx.  In  the  toad- 
flax, this  nectary  or  spur  is  a  prolongation  of 
the  base  of  the  corolla.  This  is  also  the  case  in 
the  violet,  and  balsamine. 

Linnaeus  also  gave  the  name  of  nectaries  to 
masses  of  glands  placed  in  difierent  parts  of  the 
flower.  Accordingly,  he  confounded  the  disks 
under  that  name ;  as  in  the  crucifene,  umbelli- 
fene,  and  rosaces.  In  the  lily,  the  nectary  has 
the  form  of  a  glandular  groove  placed  at  the  in- 
tenial  base  of  the  'divisions  of  the  calyx.  In  the 
genus  iris,  it  is  a  tuft  of  glandular  hairs,  placed 
on  the  middle  of  the  outer  divisions  of  the  calyx. 
In  the  grasses,  the  nectary  is  composed  of  two 
small  scales,  varying  greatly  in  form,  and  situ- 
ated on  one  side  of  the  base  of  the  ovary.  These 
two  scales  or  paleohe  form  the  fflumella,  an  organ 
which  performs  no  secretion.  In  the  orchides, 
the  nectary  is  the  lower  and  inner  divisions  oi 
the  calyx,  which  other  botanists,  and  Linneus 
himself^  have  designated  as  the  lip.  If  it  be 
necessary  to  retain  the  term  nectary,  it  should 
be  exclusively  applied  to  the  little  masses  of 
glands  situated  on  different  parts  of  the  plants, 
and  destined  to  secrete  a  sweet  juice,  care  being 
at  the  same  time  taken  not  to  confound  these 
bodies  with  the  different  kinds  of  disk,  which 
are  never  secreting  origans.  By  this  means  the 
uncertainty  and  confusion  whidi  the  term  carries 
with  it  might  be  avoided,  and  it  would  be  re- 
stored to  its  true  signification. 


CHAP.  XIV. 

CRYPTOOAMIC  FRUCTIFIGATION. 

Having  described  the  floral  organs  of  the  moi« 
perfect  plants,  we  now  proceed  to  exhibit  a  view 
of  the  corresponding  organs  in  the  cryptogamic 
families,  in  which  we  shall  find  the  parts  much 
less  complete,  and  in  some  cases,  almost  in- 
visible. 

Ferns,  As  this  class  of  v^^tables  axe  desti- 
tute of  conspicuous  flowers,  so  they  Avere  at  one 
time  thought  to  be  destitute  also  of  seed%  and 
propagated  nobody  could  tell  how.  Hence  the 
common  opiidon  so  prevalent  in  ancient  times, 
as  to  the  nonentity  of  fern  seed ;  an  opinion 
that  is  scarcely  even  in  the  present  day  exploded 
among  the  vulgar,  though  ^own  by  botanists  to 
be  entirely  erroneous :  the  finiit  or  seed  of  ferns 
being  not  only  visible  to  the  naked  eye,  at  least 
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In  its  aggregate  masa^  and  eren  the  individual 
seeds  by  the  assistance  of  the  microscope.    The 
former  must  have  been  often  seen  thongh  not 
attended  to  by  ancient  botanists  ;  and  the  latter 
are  said  to  hare  been  first  discovered  by  Cole 
and  Swammerdam^  abont  the  year  1670,  as  well 
as  distinguished  from  the  capsules  in  which  they 
are  contained.  It  was  still  possible,  however,  that 
these  naturalists  might  have  been  mistaken,  as 
ferns  had  not  yet  been  propagated  by  the  sowing 
of  their  seeds.    But  the  experiment  was  at  last 
instituted  in  the  year  178^,  by  two  English 
botanists,  and  the  result  was,  in  each  case,  con- 
formable to  expectation,  ferns  being  obtained 
from  two  respective  sowings.     The  reality  of 
fern  seed  being  thus  shown,  the  next  object  of 
the  botanist  was  that  of  the  discorery  of  the 
parts  of  the  flower  which  had  produced  the  seeds, 
the  existence  of  which  was  inferred  from  ana- 
logy.   But  in  pursuit  of  this  object,  it  cannot  be 
said  that  botanists  have  even  yet  becai  completely 
Buccessiul.      For  although  Hedwig,  that  most 
able  and  accurate  of  all  investigators,  has  indeed 
detected  the  parts  of  the  flower  in  a  variety  of 
families,  or  at  least,  oigans,  which  he  presumes 
to  be  the  constituent  parts  of  the  flower ;  yet, 
there  seems  to  be  still  some  considerable  degree 
of  doubt  among  botanists  with  r^;ard  to  the 
value  of  some  of  his  conjectures,  and  a  conse- 
quent want  of  acquiescence  in  the  Intimacy  of 
some  of  his  conclusions.    But  where  the  parts 
of  the  flower  have  not  yet  been  detected,  the 
botanist  can  at  least  direct  his  attention  to  the 
mode  of  fractiflcation,  and  to  the  fruit  produced. 
In  some  families,  the  fructification  is  placed  near 
the  root,  as  in  the  pihdaria  and  isoetesy  which 
are  generally  regarded  as  ferns,  though  the  parts 
of  the  flower  are  so  obvious  as  to  render  it  doubt- 
fiil  whether  they  should  not  be  transferred  to 
the  class  of  conspicuous  flowers,  rather  than  to 
that  of  the  cryptogamic.    In  the  pilularia  the 
flowers  issue  from  the  bosom  of  the  leaves,  which 
spring  from  the  root,  and  consist  of  a  receptacle 
or  calyx,  anthers,  and  pistils,  ascertainable  by  the 
aid  of  the  microscope ;  the  seeds  being  small 
and  globular  bodies  lodged  in  the  receptacle, 
covered  with  a  fine  membrane.    In  the  isoetes 
the  flowers  are  immersed  in  the  base  of  the  leaf 
or  frond,  and  consist  also  of  a  receptacle  or 
calyx,  anthers,  and  pistils,  as  seen  by  a  good 
magnifier,  the  seeds  being  small  globular  bodies, 
lodged  in  a  capsule.    In  the  family  Lyeopodiumy 
the  parts  of  fructification  issue  from  the  axis  of 
the  leaves  (or  are  axillary);  they  exhibit,  how- 
ever, no  parts  exactly  analogous  to  stamens  or 
pistils,  but  consist  of   kidney-shaped  capsules 
containing  many  minute  seeds.    In  thefiimily 
Bquiittumy  the  fructifications  consist  of  a  suc- 
cesnon  of  whorls  of  target-shaped  substances, 
attached  horizontally,  and  condensed  into  a  dub- 
like  spike,  terminating  the  stem  ;  these  targets 
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being  considered  by  Hedwig  as  forming  each  a 
calyx  to  the  under  surface,  of  which  are  attached 
several  tubular  cells  containing  stamens  and 
pistils,  and  ultimately,  upon  becoming  capsules, 
containing  the  seed. 

In  Ophiofflossum  and  Os- 
mundoy  in  which  the  fruc- 
tifications are  also  in  spikes 
issuing  firom  a  leaf,  the 
same  botanist  has  discovered 
what  he  r^ards  as  both 
stamens  and  pistils.  The 
capsules,  ho  we  ver,  are  eadly 
discerned,  being  of  a  globu- 
lar figure,  arranged  in  two 
rows,  and  opening  cross- 
ways  when  ripe,  with  many  minute  seeds.  In 
the  former,  the  spike  is  simple  ;  in  tlie  latter,  it 
is  branched.  But^  in  by  far  the  greater  number 
of  ferns,  the  flowering  parts  are  in  the  back  of 
the  leaf,  as  seen  in  fif;,  a. 

In  these  also,  Hedwig  discovered  what  he  be- 
lieves to  be  the  parts  of  the  flower;  not  indeed, 
including  any  thing  like  the  calyx  and  corolla, 
but  stamens  and  pistils  only.  If  a  frond  of  any 
of  the  dorsiferous  ferns,  as  they  are  termed,  is 
taken  at  a  very  early  period  of  its  growth,  and 
carefully  unfolded,  there  may  be  seen,  Mrith  the 
assiBtance  of  a  good  microscope,  dispersed  over 
its  under  surface,  but  chiefly  over  that  of  the 
mid-rib,  and  sometimes  also  over  the  upper  sur- 
face, a  number  of  small  globular  bodies,  wliich, 
when  put  into  a  drop  of  water,  and  placed  under 
a  high  magnifying  power,  are  found  to  consist 
of  a  small  pedicle  supporting  a  minute  globule, 
filled  with  a  granuhd^d  mass.  These  Hedwig 
r^;ards  as  stamens,  partly  from,  the  analogy  of 
their  figure,  and  partly  from  their  disappearing 
in  the  mature  state  of  the  plant,  as  the  stamens 
in  other  plants  disappear  before  the  fruit  ripens. 
The  pistils  he  describes  as  globules,  sitting  or 
supported  upon  pedides,  which  are  ultimatdy 
converted  into  the  capsules  that  contain  the  seed; 
but  without  spedficfdly  determining  the  stigma. 
Bemhardi,  a  later  writer  than  Hedwig,  and  an 
observer  of  great  accuracy,  has  introduced  a  dif- 
ferent theory,  foimded  upon  a  different  view  of 
the  subject.  He  regards  the  white  speck  dis- 
coverable upon  the  upper  surfiace  of  tiie  frond, 
which  is  opposite  to  the  black  spot  or  patch, 
on  the  under  surface,  as  the  stigma  of  the  dor- 
siferous ferns ;  and  the  small  globular  bodies 
situated  on  tiie  edge  of  the  frond,  as  the 
stamens.  The  fruit  is,  however,  easily  distin- 
guishable by  the  aid  of  a  microscope,  each  indi- 
vidual consisting  of  a  capsule,  snrxounded  by  an 
elastic  and  jointed  ring,  6,  opening  transversely 
when  ripe,  and  discharging  the  sporules  6,  con- 
sisting of  small  minute  globules.  The  fruits  of 
all  these  ferns  are  so  nearly  alike  in  aspect,  as 
to  present  few  distinctive  characteristics  to  the 
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practical  botanist.  Besides  the  capsule  already 
descriljed  as  containing  the  seed,  the  fructifica- 
tion of  these  ferns  is  also  generaUy  accotoipanied 
with  an  additional  integument,  called  the  tndu-* 
sium.  This  is  a  thin  and  membranous  substance, 
coTering  the  groups  of  capsules  till  the  period 
of  the  maturity  of  the  seed,  each  group  having 
its  separate  covering  or  indusium,  which  origin- 
ates, for  the  most  port,  in  the  nerves  or  veins  of 
the  leaf ;  but  sometimes  also  in  the  margin.  In 
some  plants  it  is  circular,  in  others  longitudinal; 
in  some  it  consists  of  one  valve,  in  others  of  two, 
which,  when  the  seed  is  mature,  burst  open, 
sometimes  towards  the  nerves,  and  sometimes  to- 
wards the  margin,  but  in  plants  of  a  similar 
habit  uniformly  in  a  similar  manner. 

Mosses,  The  fructification  of  the  mosses, 
though  extremely  elegant  in  its  stnictuT«,  is  yet, 
at  the  same  time,  so  extremely  minute,  as  to  be 
seldom  recognized  by  the  common  observer;  even 
by  botanists  it  was  long  oveiiooked,  or  at  the 
most  but  imperfectly  investigated.  Theancioits, 
who  believed  in  the  doctrine  of  spontaneous 
generation,  regarded  the  mosses  as  a  tribe  of  plants 
originating  in  the  putrefaction  of  other  vege- 
tables, or  in  the  accidental  concourse  of  genera- 
tive particles,  collected  together  by  the  sHuvium 
of  rains  in  rivers;  «nd,  oonsequently,  as  produc* 
ing  no  flower  or  fruit.  Tiie  earlier  botanists  of 
modem  times  seem  to  have  regarded  them  in 
much  the  same  light,  and  even  Toumefort,  who 
published  his  Botanical  Institutions  about 
the  beginning  of  the  eighteenth  century,  when 
the  doctrines  alluded  to  had  begun  to  be  more 
than  suspected,  and  the  doctrine  of  vegetable 
sexes  admitted,  at  least  in  part,  classes  these 
mosses  along  with  mushrooms  and  sea  weed, 
under  the  title  of  (tsprnvtey  or  plants  without  seed. 
But  this  arrangement  was  not  long  held  as  at 
all  satisfiietory;  and  botanists,  who  began  to  sus- 
pect that  a  distinction  existed  eve6  in  mosses, 
were  at  last  induced  to  undertake  the  irksome, 
but  indispensable  task  of  a  minute  and  scrupu- 
lous investigation  of  the  several  parts  taid  ap- 
pearances of  individual  subjecti^  during  the 
several  stages  of  growth,  with  a  view  to  the  dis- 
covery of  sexual  organs.  Perhaps  the  first  hint 
leading  to  a  correct  view  of  the  subject,  was  that 
given  by  Dillenius  in  his  appendix  to  his  Cata- 
logue of  Plants  growing  in  the  neighbourhood 
of  Gisse,  in  which  he  regards  the  mosses  as  being 
Indeed  without  seed,  but  furnished  with  little 
l^eads  containing  a  powder,  by  which  the  ter- 
minating leaves  were  rendered  capable  of  ger- 
•  mioation.  But  Micheli,  inspector  of  the  botanic 
garden  at  Florence,  seems  to  have  been  the  first 
of  all  modem  botanists  who  obtained  a  complete 
view  of  the  fructification  of  the  mosses  as  con- 
sisting of  a  sexual  apparatus,  which  he  not  only 
describes  but  figures,  though  he  appears  to  have 
been  at  the  same  time  wholly  ignorant  of  the  res- 


pective frmctions  of  the  oigans  he  waa  describing, 
having  mistaken  the  barren  for  the  fertile  flower, 
and  being,  perhaps,  altogether  unacquainted  with 
the  true  and  Intimate  doctrine  of  the  sexes  of 
plants.  Dillenius,  who  again  resumed  the  sub- 
ject in  his  "History  of  Mosses,"  (Oxford,  1741,) 
a  work  that  still  stands  unrivalled  in  this  most 
diflicult  department  of  vegetable  research,  though 
he  describe!  the  flowers  of  the  mosses  with  great 
accuracy,  and  also  with  a  view  to  sex,  diaoim- 
inating  the  barren  from  the  fertile  flower,  as 
being  sometimes  produced  on  the  same,  and 
sometimes  on  a  different  plant ;  yet,  he  still  un- 
happily mistakes  the  former  for  the  latter,  and 
by  consequence  the  latter  for  the  former,  without 
having  thrown  any  new  light  on  this  moat  im- 
portant part  of  the  history  of  mosses,  for  which 
he  was  indeed  so  peculiarly  well  qualified. 
Linnieus,  whose  original  ideas  on  the  fructifica- 
tion of  the  mosses  seem  to  have  been  correct, 
by  adopting  as  the  ultimate  result  of  his  inves- 
tigations the  opinions^  and  consequently  the 
errors  of  Dillenius,  left  the  subject  involved  in 
the  same  obscurity  in  which  he  found  it ;  and  by 
giving  to  error  the  sanction  of  his  great  name 
and  authority,  became  unfortunately  the  occasion 
of  misleading  future  inquirers,  rather  than  of 
conducting  thevi  to  the  truth;  The  elucidation 
of  this  obsewe  subject  waa  afterwards  undertaken 
by  several  ootitemporary  or  succeeding  botanists, 
without  much  auccess,  particularly  by  Hill  in 
his,  ^iatory  of  Plants,  in  which  he  controverts 
the  opinions  of  Dillenius  and  Linnvus  on  the 
subject  of  the  fructification  of  the  mosses,  and 
shows  them  to  be  erroneous,  proving  the  capsula 
of  the  former,  and  the  anthera  of  the  latter, 
both  terms  indicating  the  same  idea  to  be  a  real 
seed  vessel,  by  means  of  the  experiment  of  sow- 
ing the  powdery  substance  contained  in  it,  and 
obtaining,  as  the  result,  a  crop  of  young  mosses. 
This  was  of  course  an  unanswerable  alignment, 
and  a  discovery  of  the  utmost  Importance;  and 
yet  the  work  of  Hill  is  now  among  botanists 
seldom  heard  of.  But  by  thus  disproving  the 
opinion  of  Linnieus  with  regard  to  the  anthers 
of  the  mosses,  he  was  now  under  the  necessity 
of  looking  out  for  the  true  anthers  in  some  other 
part  of  the  flower  or  plant,  which  he  at  last 
discovered,  as  he  thought,  in  the  same  flower, 
and  in  what  he  called  the  rays  of  the  corona. 
But  this  opinion  was  soon  found  to  be  equally 
erroneous  with  that  which  he  had  just  refuted, 
because  it  supposed  the  flowers  of  all  mosses  to 
be  hermaphrodite,  which  they  in  fact  are  not ; 
and  because  the  flowers  of  many  of  these  are 
destitute  of  a  corona  altogether.  Some  other 
opinions  were  afterwards  advanced  by  several 
botanists  hostile  to  the  former,  and  at  variance 
with  each  other,  and  tending  only  to  show  that 
the  most  profound  mystery  still  enveloped  the 
subject ;  or,  to  introduce  a  degree  of  botanicaJ 


CRVPTOQAMIC  PBUCTIFICATION. 


77 


scepticism,  inconsistent  with  impartial  research, 
wiiich  discoYeied  itself  even  in  the  celebrated 
Neoker,  mig^Qg  him  to  exclaim  rather  too  rashly, 
that  whatever  had  been  or  might  in  future  be 
said  of  the  fructification  of  the  mosses,  he  was 
determined  to  r^faid  as  a  fiction  or  a  dream. 
In  this  stage  of  progress,  the  celebrated  Hedwig 
first  began  to  direct  his  attention  to  the  study  of 
the  mosses,  when,  perceiviog  all  that  had  been 
previously  dona,  with  a  view  to  elucidate  their 
fnictification,  to  present  bat  a  chaos  of  confu- 
sion and  contradiction,  he  found  it  absolutely 
neoesaary  to  renounce  all  sort  of  dependence 
npon  previous  opinion  and  authority,  and  to  ex- 
amine every  thing  for  himself.  This  he  accord-* 
ingly  did  with  a  degree  of  caution,  and  scrupu- 
losity, and  patience  never  yet  surpassed;  so  that, 
by  applying  glasses  of  a  higher  magnifying  power 
than  any  preceding  botanist,  and  taking  no  fiict 
upon  trust,  he  at  length  succeeded  iti  obtaining 
a  clear  and  complete  view  of  the  subject,  in  dis- 
encumbering it  of  the  rubbish  with  which  it  had 
been  so  long  clogged,  and  in  presenting  to  the 
eryptogamist  a  superstructure  not  the  ofispiing 
of  his  own  fimcy,  but  the  image  of  nature.  Ac- 
cording to  Hedwig,  the  mosses  are,  for  the  most 
part,  dicBcunUy  that  is,  they  have  the  barren  and 
fertile  flowers  on  separate  plants,  as  in  the  family 
Aypnum.  Many  of  tiiem  are,  however,  moncseimu^ 
or  have  the  bforen  and  fertile  flowers  distinct, 
but  placed  on  tiie  same  plant,  as  in  the  &mily 
pJuucum ;  a  few  of  these  are  hurmaphrodUe^  or 
have  the  two  kinds  of  flowers  united  on  the 
same  plant,  as  in  the  bfyvm  attartum. 

We  shall  now  attenipt  a  dessription  of  the  two 
kinds  of  flowers.  The  barren  flowers  tire  a  sort 
of  disks  or  buds,  which  frequently  terminate  the 
braachfis  of  the  mosses,  or  sit  in  the  bosom  of  the 
leaves.  If  they  are  carefrdly  dissected  undei'  a 
good  magnifier,  they  will  be  found  to  consiBt  of 
an  assemblage  of  leaves  or  scales,  resembling  the 
other  leaves  of  the  plant  in  form;  hut  generally 
larger  or  more  elegant,  and  sometimes  also  col- 
oured, though  never  terminating  in  a  hair. 
These  Hedwig  regards,  though  upon  grounds 
somewhat  questionable,  as  constituting  the  calyx 
of  the  barren  flower.  If  the  leaves  of  this  calyx 
are  now  taken  and  carefriUy  stript  off  in  succes- 
sion, the  dissector  will  find,  as  he  approaches 
the  centre,  a  number  of  small  thread-shaped  and 
succulent  substances,  closely  crowded  together, 
and  issuing  from  between  the  leaves,  or  if  not  so 
issuing,  occupying  the  centre  of  the  disk,  and 
distinguishable  into  two  different  sorts;  some 
consisting  of  an  individual  and  transparent  vis- 
ous,  and  others  of  a  longitudinal  succession  of 
small  and  transparent  vesicles  united  at  the  ex- 
tremities, so  as  to  exhibit  a  sort  of  jointed  or 
necklace  appearance.  Both  of  these  may  be 
readily  detected  in  the  barren  flowers  of  j»§f- 
trichum  commune^  if  gathered  in  the  month  of 


May  or  June.  The  former  Hedwig  regards  as 
stamens,  distinguishable  into  filament  and  anther, 
or  the  anther  longer  and  somewhat  cylindrical ; 
but  generally  approaching  more  or  less  to  dub 
or  egg-shaped,  and  both  not  exceeding  the  one 
fiftieth  part  of  an  inch  in  length.  The  latter 
or  necklace-looking  substances,  which  are  gen- 
erally somewhat  longer  than  the  stamens,  though 
less  in  diameter,  do  not  yet  seem  to  be  well  un- 
derstood. Hedwig,  without  pretending  abso- 
lutely to  decide  upon  their  use,  caUs  them  merely 
the  succulent  threads  tiiat  accompany  the 
stamens;  but  seems,  at  the  same  time,  to  believe 
that  they  assbt  fecundation  by  means  of  securing 
a  plentiful  supply  of  moisture,  while  he  infers 
the  stamens  to  be  such,  from  the  presumptive 
evidence  of  the  similarity  of  their  substance 
and  structure,  to  that  of  the  stamens  of  perfect 
plants ;  and  of  their  (^ning  also  at  the  top  when 
ripe,  and  discharging  a  fine  pollen,  which  cir- 
cumstance may  be  seen  by  means  of  placing  a 
stamen  frilly  ripe  under  a  high  magnifier,  and 
wetting  it  with  a  drop  of  water.  The  summit  of 
the  anther  bursts  open,  and  the  pollen  explodes. 
TAe  fertile  flowers  are  like  the  barren,  gener- 
ally at  the  extremities  of  the  branches,  but  they 
are  not  unfirequentiy  lateral  or  radical.  They 
are  not  fumi^ed  with  any  integument  that 
can  be  decidedly  called  a  calyx,  though  the 
leaves  immediately  suixounding  these  are  gener- 
ally diflerent  both  in  size  and  structure,  from 
the  other  leaves  of  the  plant ;  and  in  the  genus 
hypnum  are  so  very  obviously  different,  as  to 
have  obtained  the  proper  appellation  of  the 
perichfl^um  or  fence,  being  an  assemblage  of 
loosely  imbricated  scales,  terminating  in  a  fine 
hair  or  bristle,  rather  than  red  leaves.  But  if 
they  are  not  i»  be  regarded  as  forming  a  true 
calyx,  or  part  of  the  real  leaves  of  the  species, 
they  are  a^  least  to  be  r^arded  as  constituting 
floral  leaves,  both  from  their  contiguity  to  the 
flower  and  analogy  to  the  floral  leaves  and  per- 
fect plants.  In  their  original  distribution  they 
form  generally  a  sort  of  bud,  from  the  centre  of 
which  the  flower  issues,  presenting,  when  first 
discoverable,  the  appearance  of  a  fine  and  mi- 
nute point,  projecting  from  the  bosom  of  the 
leaves.  This  incipient  step  of  growth  is  very 
distinctiy  visible  in  the  fertile  flowers  of /umarta 

hygrometruM^  a,    if 
^'  gathered  about  the 

month  of  January, 
which  are  also  ac- 
companied by  a 
number  of  succulent . 
pistils,  somewhat 
similar  to  those 
already  described  as 
accompanying  the 
barren  flower,  and 
equally  unaccountable.      Hedwig    calls    them 
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a  position  perpendicular  to  the  sur&ce  of  the 
frond.  These  sacks,  which  are  the  outer  enve- 
lopes of  the  flower,  if  carefully  opened  up,  will 
be  found  to  contain  an  oblong  or  egg-shaped  sub- 
stance, which  is  the  ovary  wrapped  up  in  a 
second  ^ivelope  that  is  perforated  by  the  style. 
If  this  second  envelope  is  more  carefiilly  stripped 
off,  the  ovaiy  and  style  will  appear,  accompanied 
with  several  succulent  substances,  resembling 
the  abortive  pistils  of  the  mosses;  and  if  the 
ovary  is  itself  opened  up,  it  will  be  found  to 
consist  of  a  greenish  and  gelatinous  mass,  inter- 
spersed with  a  multitude  of  minute  granules. 
If  the  flower,  instead  of  being  thus  dissected,  is 
allowed  to  rijpen  in  the  plant,  the  envelopes  will, 
in  the  progress  of  fiructification,  burst  open  at 
the  top,  and  discover  a  small  protruding  glpbule, 
of  a  black  or  brownish  colour,  and  of  about  the 
size  of  a  millet,  and  which  is  by  and  by  disen- 
gaged entirely  from  them^  and  fiieyated  on  a  fine 
and  thread-^aped  pedicle,  from  a  line  to  ,an 
inch  or  more  in  length.  This  elevated  globule 
is  the  ovary,  which,  when  ripe,  separates  into  four 
longitudinal  valves;  from  the  extremities  of 
which  a  number  of  small  spiral  and  elastic 
threads  issue,  to  which  the  seeds  are  attached. 
The  hepatice,  like  the  mosses,  are  capable  of 
being  propagated  by  the  sowing  of  their  seeds. 
But  it  has  been  observed,  by  Hedwig  and  others, 
that  the  hepaticse  produce  also  gems  as  well  as 
seed,  by  which  the  species  are  often  propagated. 
If  a  plant  is  carefully  inspected,  there  will  oc- 
casionally be  observed  a  number  of  small  cup- 
shaped  substances  immersed  in  the  frond,  and 
toothed  at  the  border.  The  cups  are  filled  with 
a  number  of  small  granules  which  are  the  gems. 
AlgcB,  The  fructification  of  the  algs  is  less 
perfectly  known  than  that  of  any  of  the  pre- 
ceding tribes  of  simple  plants ;  but  it  has  re- 
ceived, like  them  also,  considerable  elucidation 
ftojn.  the  investigations  of  Hedwig,  particularly 
the  licJiens,  In  all  species  of  lichens,  a  plant 
found  abundantly  on  rocks  and  stones,  and  con- 
sisting merely  of  a  frondoee  form,  without  stem 
or  root,  there  issues  from  the  edge  or  surface  of 
the  frond,  a  number  of  small  tubercles,  or  wart- 
like substances  of  the  colour  and  texture  of  the 
parent  lichens.  If  one  of  these  is  taken  in  an 
early  state  of  its  growth,  and  divided  by  means 
of  a  verticle  section,  it  will  be  found  to  consist 
of  a  single  or  double  cell,  imbedded  in  the  pulp 
of  the  frond,  and  containing  a  granulated  mass. 
The  contained  granules  are  particles  of  pollen, 
the  maturity  of  which  is  indicated  by  the  chang- 
ing of  the  colour  of  the  tubercle  to  a  deep 
brown,  and  their  escape  by  its  changing  to  black. 
From  a  difl^rent  part  of  the  same  plants  or  frt)m 
a  different  plant  of  the  same  species,  there  are 
also  found  to  issue  a  number  of  cup-shaped  or 
target-shaped  substances,  supported  on  short 
pedicles  of  the  same  contexture  with  the  frond, 


and  of  a  greenish  colour,  butgraduaUy  becoming 
dark  as  they  ripen.  If  one  of  them  be  now 
divided,  by  means  of  a  verticle  section,  it  will 
be  found  to  contain  immediately  under  the  black 
crust  at  the  top,  a  number  of  small  and  egg- 
shaped  substances,  arraiiged  in  perpendicular  col- 
umns. These  substances  are  the  seeds^  which 
finally  escape  through  the  crust.  In  this  species, 
both  the  banren  and  fertile  flowers  are  weU 
shown  in  lichen  ph^fsodet*  Such  is  the  theory 
of  Hedwig,  but  Gcirtner,  who  is  also  a  great 
authority  on  this  subject,  contends  that  the 
powdery  substance  ejected  from  the  targets  or 
saucers,  consists  not  of  seeds,  but  of  a  peculiar 
species  of  gom,  which  he  denominates  the  pro- 
page,  and'  describes  as  being  a  simple  gem,  with- 
out kaves  or  regular  shape ;  sometimes  naked, 
and  somietlmes  covered  with  an  envelope,  which 
sepamting  at  leilgth  from  the  parent  plant,  is 
dispersed  in  the  way  of  seeds,  but  is  not  itself  a 
seed.  In  the  remaining  genera  of  the  algs,  the 
fructification  is^  if  possible,  still  more  obecnre, 
exhibiting  no  traces  of  stamens  or  pistils,  or  even 
of  the  warts  and  saucers  of  the  lichens,  but  merely 
a  number  of  small  granules,  irregularly  dispersed 
throughout  the  substance  of  the  plant,  and  ex* 
tricated  only  by  its  decay,  which  Hedwig  pre- 
sumes to  be  seeds,  but  which  Gkertner  regards 
also  as  a  peculiar  species  of  gem,  which  he  calls 
gongyluSy  describing  it  as  being  a  simple  gem 
without  leaves,  of  a  globular  form  and  solid  con- 
texture, embedded  in  the  bark  of  the  plant,  and 
extracted  only  by  its  decay;  so  that  it  may  very 
well  be  doubted  whether  the  genera  in  question 
do  at  all  produce  perfect  seeds,  or  are  propa^iled 
by  any  other  means  than  that  of  gems.  La  Ikf 
fuciy  the  interspersed  granules  ai«  said  to  haw  a 
perforation  above  them,  which  the  other  fhniHt 
have  not. 

Fungi,  Micheli  seems  to  have  been  ths  Inl 
to  detect  what  may  be  regarded  as  the  seads  of 
the  fungi ;  but  Hedwig  expected  to  fin^  mmk 
tried  also  to  discover  in  them,  as  indeed  in  iH 
cryptogamous  plants,  the  same  sort  of  re] 
tive  organs  as  are  found  in  plants  with 
nous  flowers.  And  from  a  persuasion  that  tbay 
existed,  and  were  certiunly  to  bo  deteoM^  ki 
was  in  some  cases,  periiaps,  rather  too  soon  satis- 
fied of  having  succeeded  in  their  detection.  In 
fungi  furnished  with  gills  *  and  a  curtain,  if  the 
inner  surface  of  the  cnrtadn  is  carefully  examined 
with  a  good  magnifier  before  the  time  of  its 
natural  detachment  finom  the  tUp9  or  piUuSy  there 
will  be  found  adhering  to  it  a  number  of  fine 
and  delicate  threads,  supporting  small  globulesy 
and  in  such  as  have  no  curtain^  the  same  sort  oi 
substance  may  be  found  adhering  to  the  edge  of 
the  pileus.    These  Hedwig  regards  as  stamens. 


*  See  fig.  2*2,  page  19,  where  I  points  out  tlie  gills  it 
the  mushroom. 
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If  the  gills  are  next  examined  in  the  same  man- 
ner, and  about  the  same  time,  there  will  be  found 
i*esting  on  their  edges  or  surfisioe  a  number  of 
small  tender  cylindrical  substances,  some  of 
which  are  surmounted  by  a  small  globule,  while 
others  are  without  this.  These  he  conjectures 
to  be  the  styles  and  summits.  Similar  substances 
may  be  detected  on  the  other  families  of  the 
same  tribe ;  but  from  the  extreme  minuteness  of 
these  parts^  and  frx>m  their  strong  likeness  to 
the  down  with  which  the  inner  oigans  of  T^;e- 
tables  are  covered,  it  is  easy  to  peroeiye  how  vexy 
difficult  it  must  be  to  decide  upon  their  true 
character.  BuUiard  does  not  pretend  to  have 
discovered,  and  does  not  think  it  necessary  that 
there  should  exist  in  the  fungi,  organs  exactly 
corresponding  to  the  stamens  and  pistils  of  con- 
spicuous flowers,  but  only  organs  analogous  to 
them,  and  capable  of  performing  similar  func- 
tions, the  ground  of  which  opinions  he  has  illus- 
trated in  his  theory  of  the  fructification  of  the 
fungi,  and  rendered  at  least  as  tenable  as  any 
that  have  been  taken  up  against  him.  Giertner 
is  also  of  opinion  that  the  fungi  do  not  in  any 
case  produce  perfect  seeds,  but  are  propagated 
like  Aici,  by  that  peculiar  species  of  gem  which 
we  have  already  alluded  to.  However  this  may 
be,  one  thing  is  certdn,  that  the  fungi  as  well  as 
the  other  simpler  plants,  do  propagate  their 
species  by  gems  or  seeds.  In  the  agaricus  and 
other  similar  mushrooms,  this  receptacle  is  the 
giUs,  in  which,  by  the  aid  of  a  good  microscope, 
about  the  time  the  curtain  bursts,  there  may  be 
observed,  on  raising  up  a  small  portion  of  Uieir 
flat  sur&oe,  a  number  of  small  minute  granules 
imbedded  in  their  substance ;  these  granules  are 
the  seeds  or  gems,  which,  in  a  ripened  state,  are 
dischaiged  in  such  numbers  and  with  such  force, 
that  a  piece  of  white  paper  put  under  the  plant 
will  soon  be  found  covered  with  a  fine  brown 
powder.  In  the  holetw  this  receptacle  is  the 
tubes.  In  the  moulds  it  is  the  globule,  sur- 
mounting the  thread-shaped  pedicle  or  stipe ;  in 
the  davaria  it  is  over  the  general  sur£EU!e, 
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Th£  discovery  of  the  male  and  female  oigans 
in  plants  opened  a  new  field  of  observation,  by 
directing  attention  to  the  mode  of  action  whidi 
they  exercise  upon  each  other. 

Until  of  late  years,  the  mechaniim  of  fecunda- 
tion in  plants  was  as  little  understood  as  that  of 
animals.  It  was  known,  however,  that  the  female 
oigan  is  fecundated;  that  the  ovules  or  rudiments 
of  the  seeds  contained  in  the  ovary  become  fit  for 


being  developed,  and  for  subsequently  reproduc- 
ing precisely  similar  individuals,  whenever  the 
pollen,  contained  in  the  cells  of  the  stamen,  has 
exercised  its  influence  upon  the  stigma.  But  the 
nature  of  the  influence  which  the  pollen  exer- 
cises upon  the  stigma  was  entirely  unknown. 
The  recent  inquiries  of  various  observers,  have 
thrown  much  light  on  this  important  question, 
4nd  have  shown  that,  in  plmits,  fecundation 
appears  to  have  the  same  mechanism  as  in  ani- 
mals. 

Here,  as  in  her  other  works,  we  find  occasion 
to  admire  the  wisdom  of  Nature,  and  the  per- 
fection which  she  gives  to  the  instruments  which 
she  employs.  Animals,  possessed  of  the  faculty 
of  moving,  and  able  to  shift  at  will  from  one 
place  to  another,  generally  have  the  organs  of 
generation  separated  on  two  individuals  of  the 
same  species.  The  male,  at  determinate  periods, 
excited  by  an  internal  feeling,  seeks  out  and  ap- 
proaches the  female.  Plants,  on  the  other  hand, 
destitute  of  the  locomotive  fiunilty,  irrevocably 
fixed  to  the  place  in  which  their  existence  has 
commenced,  and  destined  to  grow  and  die  in  it, 
generally  have  the  two  sexes  combined,  not  only 
in  the  same  individual,  but  in  most  cases  even 
in  the  same  flower.  Thus  hermaphrodism  is 
very  common  in  plants. 

There  are  some,  however,  which  might  at  first 
sight  seem  less  fiivourably  mtuated,  and  in  which 
fecundation  might  appear  to  be  left  by  nature 
to  chance,  such  as  the  monoecious  and  dioecious 
plants.  In  them  the  two  sexual  organs  are 
separated  from  each  other,  and  often  removed  to 
great  distances.  But  here  also  we  find  reason 
to  admire  the  wisdom  of  Nature.  As  in  animals 
the  fecundating  substance  is  fluid,  the  male  oigan 
must  in  them  act  directly  upon  the  female  organ 
before  fecundation  can  be  effected.  If  it  had 
been  of  the  same  nature  in  plants  as  in  animals, 
fecundation  would  doubtless  have  experienced 
the  greatest  obstacles  in  the  monoecious  and  di- 
oecious species.  But  in  vegetables  the  pollen 
exists  in  the  form  of  a  powder,  whose  particles 
are  light  and  extremely  minute,  so  that  they 
can  be  transported  in  the  atmosphere  to  distances 
which  are  often  inconceivable. 

It  may  also  be  remarked  that,  in  monoecious 
plants,  the  male  flowers  are  generally  situated 
at  the  upper  part  of  the  plant,  so  that  the  pollen, 
on  escaping  from  the  ceUs  of  the  anther,  fidls 
naturally,  and  by  its  own  weight,  upon  the 
female  flowers,  which  are  placed  lower. 

Hermaphrodite  flowers  are  unquestionably 
those  in  which  all  the  circumstances  are  most 
favourable  to  fecundation,  the  two  sexual  organs 
being  in  them  placed  in  the  same  flower.  The 
function  commences  the  moment  the  cells  of  the 
anther  open  to  allow  the  pollen  to  escape. 
There  are  plants  in  which  the  adherency  of  the 
anthers  permits  fecundation  to  take  place  before 
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the  perfect  erKpansion  of  the  flower ;  but,  m  the 
greatest  number  of  vegetables,  this  phenomenon 
does  not  happen  until  after  the  floral  envelopes 
have  opened  and  spread  out.  In  ceitain  herma^ 
phrodite  flowers,  the  length  or  shortness  of  the 
stamina,  compared  with  the  pistil,  might  at  flrst 
seem  to  present  an  obstacle  to  fecundation ;  but, 
ns  already  remarked,  when  the  stamina  are 
longer  than  the  pistil,  the  flowers  are  generally 
erect,  whereas  in  those  which  have  the  stamina 
shorter  Uian  the  pistil,  they  are  reversed.  We 
need  not  point  out  how  much  this  arrangement 
must  facilitate  the  act  of  fecundation.  When 
the  stamina  are  as  long  as  the  pistils,  the  flowers 
are  either  erect  or  pendulous. 

To  &vour  the  emission  of  the  pollen,  and 
place  it  in  contact  with  the  stigma,  the  sexual 
oigans  of  many  plants  perform  very  sensible 
motions.  Thus,  to  recur  to  examples  already 
alluded  to,  at  the  period  of  fecundation,  the 
eight  or  ten  stamina  which  compose  the  flowers 
of  the  rue  rise  successively  towards  the  stigma, 
deposit  part  of  their  pollen  upon  it,  and  then 
fall  outwards. 

The  stamina  of  spa»nannia  Africana  and  the 
barberry  when  irritated  with  the  point  of  a 
needle,  contract  and  approach  each  other. 

In  several  genera  of  the  family  of  Urticeie,  in 
the  pellitory  and  the  paper  mulberry,  the  stamina 
are  bent  towards  the  centre  of  the  flower,  and 
beneath  the  stigma.  At  a  certain  period,  they 
rise  elastically,  like  so  many  springs,  and  cast 
their  pollen  upon  the  female  organ. 

In  the  genus  Kalmiay  the  ten  stamina  are 
placed  horizontally  at  the  bottom  of  the  flower, 
and  their  anthers  are  enclosed  in  an  equal  number 
cf  small  pits,  which  are  perceived  at  the  base  of 
the  corolla.  To  produce  fecundation,  each  of 
the  stamina  bends  a  little  upon  itself,  in  order 
to  disengage  its  anther  from  the  little  cavity 
which  contains  it.  It  then  rises  above  the  pistil^^ 
and  pours  its  pollen  upon  it. 

The  female  organs  of  certain  plants  appear  in 
like  manner  to  perform  motions  which  depend 
upon  their  greater  irritability  during  the  period 
of  fecundation.  Thus  the  stigma  of  the  tulip, 
and  several  other  liliaoe«e,  swells  and  appears 
moisterat  that  time.  The  two  lamine  which 
form  the  stigma  of  the  mimulus  come  together 
whenever  a  little  mass  of  pollen,  or  a  foreign 
body  of  any  kind,  happens  to  touch  them.  It 
even  appears,  according  to  the  observations  of 
Lamarck  and  Bory  St  Vincent,  that  some  plants 
develope  a  very  sensible  heat  at  this  period. 
Thus,  in  arum  Italicumy  and  some  other  plants 
of  the  same  family,  the  spadix  which  sup- 
ports the  flowers  disengages  a  quantity  of  heat 
sufficient  to  be  felt  by  the  hand  that  touches 
it. 

Many  aquatic  plants  have  their  flower  buds 
at  flrst  under  water.    They  are  seen  gradually 


to  approach  the  surface,  emerge,  and  expand,  to 
descend  i^in  after  fecundation  has  taken  place, 
and  ripen  their  seeds  under  the  water. 

Fecundation  may  be  efi«cted,  however,  in 
plants  that  are  entirely  submersed.  Thus,  Ra- 
mond  found,  in  the  bottom  of  a  lake  among  the 
Pyrenees,  the  ranunculus  oquaHlis  covered  with 
water  to  the  height  of  sevend  feet,  and  yet  bear- 
ing flowers  and  perfectly  ripe  fruits.  Fecunda- 
tion had  therefore  been  effected  in  the  midst  of 
the  liquid.  M.  Bstard  afterwards  found  the 
same  plant  in  similar  circumstances.  He  made 
the  curious  remark  that  each  flower,  thus  sub- 
mersed, contained  a  quantity  of  idr  within  its 
membranes,  previous  to  its  expansion,  and  that 
fecundation  was  efiected  through  the  medium 
of  that  fluid.  The  air  which  lie  thus  found  en- 
closed in  the  floral  envelopes  was  evidently  de- 
rived from  vegetable  expiration. 

This  observation,  the  accuracy  of  which  has 
since  been  repeatedly  verified,  explains  perfectly 
the  mode  in  which  submersed  plants  are  fecun- 
dated, when  they  are  famished  with  floral  en- 
velopes ;  but  it  is  totally  inapplicable  to  v^:eta- 
bles  destitute  of  the  calyx  and  corolla,  the  fecun- 
dation of  which  is  effected,  idthough  their  flowers 
are  entirely  submersed. 

But  admitting  that  the  pollen  is  conveyed  to 
the  stigma  by  the  means  above  stated,  bow  is  it 
thence  conducted  to  the  ovary?  It  was  at  one 
tune  generally  supposed  that  the  pollen  is  oon* 
ducted  frt>m  the  stigma  to  the  ovary  by  means 
of  a  longitudinal  canal  perforating  tlie  style. 
This  canal  is  distinguishable  in  many  of  the 
liliaceous  plants,  in  which  it  seems  indeed  to 
constitute  the  passage  of  the  pollen,  particularly 
from  the  phenomenon  of  the  <tmaryllis  /ormaS" 
imrna^  the  fluid  exuding  from  the  stigma  of 
which  returns  again  through  the  perforation  of 
ttie  style  tinged  with  yellow,  the  colour  of  the 
pollen.  But  the  existence  of  the  canal  in  ques- 
tion, though  distinguishable  in  the  amaryUis 
formonmma^  and  other  lihaeeous  plants,  cannot 
be  aduHtted  as  a  universal  property  of  the  style, 
s^t  least  it  cannot  be  detected.  And  if  it  is  so 
v^  fine  as  to  escape  all  -observation,  then  it 
could  not  admit  the  particles  of  pollen,  which  are 
in  some  cases  comparativdy  large,  as  in  marvel 
of  Peru ;  the  pollen  of  which  exceeds  the  style 
itself  in  diameter,  and  could  not  consequently 
be  admitted  by  a  central  canal. 

But  in  order  to  efiect  the  impregnation  of  the 
seed  it  is  not  necessary  that  the  particles  of  pol- 
len should  enter  the  style  entire.  The  finer 
part  of  their  contents  is  sufficient,  and  is  indeed 
the  only  eflective  part  in  the  act  of  fecundation : 
so  that  whether  we  regard  it  as  a  subtle  and 
elastic  vapour  with  Grew  and  Adanson;  or 
merely  as  an  oily  and  gelatinous  fluid  exuding 
or  exploding  from  the  globule ;  still  it  will  ad- 
mit of  being  conducted  through  the  channel  oi 
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the  tubes  of  the  style,  although  no  central  canal 
ahoold  exist  m  it. 

But  another  question  has  also  arisen  out  of 
the  subject  with  regard  to  the  quantity  of  pollen 
necessary  to  effect  impregnation.  Adanson  was 
of  opinion  that  the  smallest  possible  particle,  if 
conyeyed  to  the  ovary,  is  sufficient.  But  this 
opinion  is  supported  by  no  proo^  and  is  even  con- 
tradicted by  later  observation ;  the  merit  of  hav- 
ing ascertained  the  &ct  seems  due  to  Koelreuter, 
whose  experiments  are  decisive  of  the  question. 
The  globules  of  pollen  contained  in  all  the  anthers 
of  an  individual  flower  of  Jdbisetts  ^yriacus^  were 
4869,  of  which  fifty  orsixty  at  least  were  necessary 
to  effect  a  complete  impregnation.  For  when 
the  attempt  was  made  with  a  smaUer  number, 
the  seeds  were  not  all  ripened,  though  those  that 
were  ripened  were  perfect.  Ten  globules  were 
the  least  by  which  the  impregnation  even  of  a 
single  seed  could  be  effected  in  this  plant.  But 
in  the  mirabilia  J€flappa  and  UmgiflorOy  the 
flowers  of  which  contained  about  900  globules 
of  pollen,  two  or  three  wei«  found  sufficient  for 
impregnation,  as  the  seed  was  not  improved  by 
the  Implication  of  more.  It  was  also  found  that 
the  impregnation  of  flowers  having  two  or  more 
styles,  was  completely  e£Eected,  even  when  the 
pollen  was  applied  but  to  one  of  them  ;  which 
shows  that  there  is  a  oommunioatton  between 
all  the  styles,  and  consequently  between  all  the 
germens. 

Admitting  that  the  poUen  is  conducted  to  the 
ovary  through  the  channel  of  the  tubes  of  the 
style,  how  after  all  is  the  ovary  fecundated ;  or 
the  fl«ed  rendered  fertile?  On  this  snbjeet  ua- 
turalista  have  been  much  divided ;  and  accord- 
ing to  their  several  opinions  they  have  been  classed 
under  the  respective  appellations  of  ovarists, 
animalculists,  and  epigenisists. 

Theory  of  the  ovarist.  According  to  the  opi- 
nion of  the  first  class,  the  embryo  pre-exists  in 
the  ovary,  and  is  fecundated  by  the  a(^;ency  of 
the  pollen  as  transmitted  to  it  through  the  style. 
This  seems  to  have  l)een  the  opinion  of  Grew, 
who  says  expressly  in  his  Anatomy  of  Plants, 
that  when  the  snnmiits  of  the  stamens  open,  and 
the  pollen  is  discharged  upon  the  pistil,  some 
subtil  and  vivifying  effluvium  escapes ;  which, 
descending  through  the  medium  of  the  style,  im- 
pregnates the  embryo.  Bonnet  and  Haller  seem 
to  have  been  of  the  same  opinion  also,  as  well 
as  many  other  eminent  naturalists.  But  the 
most  convincing  evidence  in  support  of  the  opi- 
nion of  the  ovarists  is  that  which  has  been  pro- 
duced by  Spallanzani,  as  founded  on  a  series  of 
observations  on  the  flowers  of  the  sparHum 
Jttneeum,  This  plant  was  chosen  on  account  of 
its  producing  at  the  same  time  flowers  in  all  the 
difi^nt  stages  of  progress.  His  first  observar 
tions  were  made  upon  flower  buds  not  yet  ex- 
.j)anded:  they  seemed  to  ibnn  a  compact  and 


solid  body  ;  but  upon  being  dexterously  opened, 
the  petals,  which  were  yet  green,  were  with  some 
difficulty  discovered,  then  the  stamens,  and  then 
the  pistil.  The  powder  of  the  anthers  was  even 
perceived  imbedded  in  a  glutinous  substance; 
when  the  pbtil  was  freed  from  the  surrounding 
integuments,  and  attentively  viewed  with  a  good 
glass^  the  pod  was  also  discovered  of  about  1  ^ 
line  in  length.  Several  protuberances  were  seen 
upon  its  sides ;  which,  upon  opening  it  longitud- 
inally, were  found  to  be  occasioned  by  the  seeds, 
which  though  but  small  globules^  were  already 
discoverable,  arranged  in  their  natural  order,  and 
attached  by  filaments  to  the  interior  of  the  pod. 
Upon  dissection,  they  did  not  exhibit  any  ap- 
pearance of  the  several  parts  and  membranes 
into  which  the  mature  seed  may  be  divided ;  but 
a  spongy,  homogeneous  mass.  Flowers  in  the 
same  state  of  forwardness  were  not  fully  ex- 
panded till  twenty  days  after.  On  dissecting 
buds  of  a  larger  size  the  petals  were  found  to  be 
somewhat  yellowish  and  lees  compact ;  and  the 
powder  of  the  anthers  was  thrown  out  by  the 
slightest  agitation ;  but  the  lobes  and  planUet 
were  not  yet  perceptible  in  the  seeds. 

On  the  eleventh  day  after  the  flowers  had  fal- 
len, that  is,  after  impr^;nation  had  taken  place, 
the  seeds,  which  were  formerly  globular,  began  to 
assume  the  figure  of  an  hearty  attached  to  the 
pod  by  the  basis,  and  exhibiting  the  appearance 
of  a  white  point  towards  the  apex.  And  when 
the  heart  was  cut  (^en  longitudinally,  the  white 
point  proved  to  be  a  small  cavity  enclosing  a 
drop  of  liquid. 

On  the  twenty-fifth  day  after  the  fio\\'crs  had 
fallen,  the  cavity  waa  much  enlarged  towards  the 
base;  but  was  still  full  of  tho  liquid,  in  the 
midst  of  which  there  appeared  a  small  and  semi- 
transparent  body,  of  a  yellowish  colour  and 
gelatinous  consistence,  fixed  by  its  two  extrem- 
ities to  the  opposite  sides  of  the  cavity.  In  a 
month  after  tbe  flower  had  fallen,  the  heart- 
shaped  seeds  became  kidney-shaped.  In  forty 
days  after  the  flower  had  fallen,  the  cavity 
was  quite  filled  up  with  the  body  that  had 
been  generated  within  it;  and  which  was  now 
found  to  consist  of  a  thin  and  tender  mem- 
brane enveloping  the  two  seed-lobes,  between 
which  the  plantlet  attached  to  the  lower  ex- 
tremity was  also  perceptible.  And  hence  the 
seed  was  now  visibly  complete  in  all  its  parts. 

From  these  and  a  variety  of  other  observations 
on  a  number  of  other  species,  all  of  which  ex- 
hibited similar  appearances  in  the  generation  of 
the  seed,  Spallanzani  concludes  that  tl\(9  seeds 
pre-exist  in  the  ovary  before  the  access  of  the 
pollen,  by  which  they  are  merely  rendered  fer- 
tile; and  contends  that  the  embryo,  though  not 
previously  perceptible,  may  yet  previously  exist 

The  theory  of  the  ovarists  is  supported  also 
by  Gcrtner,  who  describes  the  vegetable  egg  as 
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pre-existing  in  the  oyaiy,  where,  fumifihed  with 
its  proper  integuments,  it  waits  the  fecundating 
influence  of  the  pollen,  which  is  necessary  to  its 
complete  development ;  so  that  it  requires  in  &ct 
the  exertion  of  two  distinct  energies  to  bring  it 
to  perfection,  the  yital  principle,  and  the  sem- 
inal ;  the  former  generating  and  oiganizing  the 
different  parts  of  which  the  egg  consists  in  com- 
mon with  the  other  parts  of  the  plant;  and  the 
latter  commimicating  to  the  egg  thus  formed  a 
distinct  T^petable  life. 

Theory  of  the  anitnalculei.  But  the  theory  of 
the  ovarists  is  not  without  its  difficulties ;  for  as 
the  embryo  is  nerer  found  to  make  its  appear- 
ance till  after  fecundation,  it  has  been  thought 
that  it  must  necessarily  pre-exist  in  the  pollen 
of  the  anther ;  from  which  it  is  conreyed  to  the 
ovaiy  through  the  medium  of  the  style,  and 
afterwards  matured.  This  theory  was  founded 
upon  that  of  Leu  wenhoeck,  with  regard  to  animal 
generation ;  which  supposes  the  pre-existence  of 
animalcules  in  the  seminal  principle  of  the  male ; 
the  animalcules  being  conveyed  in  coUu  to  the 
ovary  of  the  female,  where  alone  they  are  cap- 
able of  development.*  Hence  it  has  been  de- 
nominated the  theory  of  the  animalculists,  and 
transferred  to  the  case  of  vegetables  by  Morland, 
Needham,  Gleichen,  and  others,  who  regard  the 
pollen  as  being  a  congeries  of  seminal  plants,  one 
of  which  at  least  must  be  conveyed  to  the  ovary 
entire  before  it  can  become  prolific. 

But  if  the  embryo  pre-exists  in  the  pollen, 
may  it  not  be  detected  by  inspection  before  im- 
pregnation takes  place?  Spallanzani  examined 
the  pollen  in  its  ripe  and  perfect  state  with  great 
care,  and  under  glasses  of  the  highest  magnify- 
ing powers,  but  could  distinguish  nothing  ex- 
hibiting the  appearance  of  an  embryo.  It  may 
be  said,  however,  that  the  embryo  must  still  be 
supposed  to  pre-exist  in  the  pollen,  though  not 
visible,  as  Spallanzani  has  said  of  its  pre-exis- 
tence in  the  ovaiy ;  and  that  its  invisibility  is 
no  proof  of  its  non-existence.  The  animalculists 
have  no  doubt  a  right  to  ofier  this  reply ;  but  as 
the  embryo  is  not  visible  whether  in  tiie  ovary  or 
pollen,  till  after  fecundation  has  taken  place,  no 
conclusion  can  be  drawn  on  either  side  from  the 
circumstance  of  its  invisibility. 

But  admitting  that  the  invisibility  of  tiie 
embryo  is  no  proof  of  its  non-existence  in  the 
pollen,  the  total  want  of  a  passsge,  in  most 
styles,  fit  to  conduct  the  particles  of  pollen  en- 
tire, exposes  this  theory  to  the  most  serious  ob- 
jections, if  it  does  not  rather  render  the  allied 
mode  of  impr^^tion  altogether  impracticable. 
And  if  a  passage  of  sufficient  width  were  found 
to  exist  even  in  all  styles,  still  the  probabilities 
of  the  two  cases  are  in  favour  of  the  ovarist. 
For  if  the  embryo  is  to  pre-exist  at  all,  is  it  not 
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more  likely  that  it  should  pre-exist  in  the  ovary, 
where  it  is  to  be  brought  to  maturity,  than  that 
it  should  first  be  generated  in  one  organ  or  plant, 
and  then  transferred  to  another  to  be  developed? 
Is  it  not  also  most  extraordinaiy  that  the  em- 
bryo should  so  invariably  assume  the  same  posi- 
tion in  the  same  species  of  seed,  if  it  is  merely 
conducted  to  the  ovary  from  a  different  organ  or 
plant,  and  introduced  as  it  were  at  random  ? 
And  is  not  the  doctrine  of  the  ovarist  counten- 
anced from  the  analogy  of  the  process  for  which 
he  contends  to  that  of  the  generation  of  the  ani- 
mal egg,  which  is  produced  complete  in  all  its 
integral  and  distinct  parts  even  without  the  co« 
operation  of  the  male,  though  still  destitute  of 
the  principle  of  fertility  ?  And  finally,  is  it  not 
further  countenanced  from  the  fiu;t  of  the  ap- 
parent and  numerical  perfection  of  parts  often 
observable  in  the  fruit  of  insulated  female  plants, 
in  which  the  embryo  is  not  always  wanting,  but 
only  not  fecundated  ?  For  which  reasons  the 
theory  of  the  ovarist  seems  to  be  much  more 
consonant  to  truth  ♦h^Ti  trh^t  of  the  animal- 
culist. 

Theory  of  the  EpigenieUts,  But  the  diffi- 
culties inseparable  from  both  theories,  together 
with  the  phenomenon  of  hybrid  productions, 
have  given  rise  also  to  a  third ;  this  is  the  theory 
of  the  epigenisists,  who  maintain  that  the  em- 
bryo pre-exists  neither  in  the  ovary  nor  pollen, 
but  is  generated  by  the  union  of  the  fecundat- 
ing principles  of  the  male  and  female  organs ; 
the  former  being  the  fluid  issuing  from  the  pol- 
len when  it  explodes ;  and  the  latter,  the  fluid 
that  exudes  from  the  surfiioe  of  the  stigma  when 
mature.  As  applicable  to  the  case  of  plants, 
this  theory  has  been  stoutly  defended  by  Koel- 
reuter,  who  adduces  in  support  of  it  a  variety  of 
experiments  instituted  with  a  view  to  ascertain 
the  fact  by  means  of  impregnating  the  ovary  of 
one  species  with  pollen  taken  fr^m  another,  in 
which  cases  the  plant  obtained  from  the  seed 
uniformly  exhibited  a  combination  of  the  charac- 
ters of  both  species.  The  following  is  a  most 
prominent  example,  being  the  result  of  his  ex- 
periments on  nicoticma  rustiea  and  paniciUata ; 
the  former  having  egg-shaped  leaves,  with  a 
short  and  yellow  corolla  approaching  to  green  ; 
and  the  latter  having  roundish  or  cordated  leaves, 
with  a  green  corolla  approaching  to  yellow,  and 
a  stem  longer  by  one  half.  A  flower  of  the  for- 
mer species  was  accordingly  deprived  of  aU  its 
stamens,  and  fecundated  with  pollen  from  a  plant 
of  the  same  species.  The  plant  raised  fr«m  the 
seed  thus  obtained  was  an  hybrid,  exhibiting  in 
all  its  parts  an  intermediate  character  betwixt 
the  two  species  from  which  it  sprang.  The 
stamens  of  this  hybrid,  as  well  as  of  all  others 
he  ever  raised,  were  imperfect ;  but  when  its 
pistils  were  impregnated  with  pollen  from  the 
panieulata  as  before,  the  new  hybrid  obtained 
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from  the  seeds  now  produced  was  more  like  a 
panicukUa  than  formerly ;  and  when  the  experi- 
ment was  continued  through  seyeral  successive 
generations,  it  was  at  last  converted  into  a  per- 
fect paniculata.* 

This  is  thought  to  he  an  infallible  demonstra- 
tion of  the  truth  of  the  doctrine  of  the  epigen- 
isists.  But  why  may  not  the  pollen  of  one  spe- 
cies of  plant  be  allowed  to  produce  some  particu- 
lar change  upon  the  development  of  the  embryo 
of  another  species,  although  that  embryo  should 
be  supposed  to  have  pre-existed  in  the  ovary  ? 
The  action  of  the  pollen  thus  introduced  must 
amount  to  something;  and  it  is  just  as  difficult 
to  conceive  how  an  individual,  whether  proper 
or  hybrid,  should  be  generated  from  the  union  of 
the  seminal  principles  of  two  plants  of  the  same 
or  of  a  different  species,  as  from  the  peculiar 
e£Rect  of  the  pollen  of  the  same,  or  of  a  different 
species,  upon  an  embryo  already  existing.  But 
the  doctrine  is  yet  liable  to  a  much  more  serious 
objection ;  for  \f  the  seed  is  generated  from  the 
union  of  two  fecundating  principles  which  form 
ftu  intermediate  offispring,  then  female  plants  of 
the  class  dicecia  ought  occasionally  to  produce 
seeds  whose  offspring  shall  be  hermaphrodite^  or 
at  least  moncBciauSy  which  was  never  yet  known 
to  happen. 

Although  the  aiguments  of  the  epigenisists  are 
by  no  means  satis&ctory,  yet  it  cannot  be  denied 
that  hybrid  productions  partake  of  the  proper- 
ties both  of  the  male  and  feniale  from  which  they 
spring.    This  was  long  ago  proved  to  be  the  fact 
by  Bradley,  and    more  recently  confirmed  by 
the  experiments  of  Mr  Knight;    as  well  as 
happily  converted  to  the  advantage  of  the  culti- 
vator.   Observing  that  farmers  who  rear  cattle 
improve  the  progeny  by  means  of  crossing  the 
breed,  he  presumed  from  analogy  that  the  same 
improvement  might  be  introduced  into  vege- 
tables.   His  principal  object  was  that  of  procur- 
ing new  and  improved  varieties  of  the  apple  and 
pear,  to  supply  the  place  of  such  as  had  become 
diseased  and  unproductive,  by  being  cultivated 
beyond  the  period  which  nature  seems  to  have 
assigned  to  their  perfection.    But  as  the  neces- 
sary slowness  of  all  experiments  of  the  kind, 
with  regard  to  the  fruit  in  question,  did  not  keep 
pace  with  the  ardour  of  his  desire  to  obtain  in- 
formation on  the  subject,  he  was  induced  to  in- 
stitute some  tentative  experimentsuponthecom- 
mon  pea,  a  plant  well  suited  to  his  purpose,  both 
from  its  quickness  of  growth,  and  from  the 
many  varieties  in  form,  size,  and  colour,  which 
it  afforded.    In  1787,  a  degenerate  sort  of  pea 
was  growing  in  his  garden  which  had  not  re- 
covered its  former  vigour  even  when  removed  to 
a  better  soil.    Being  thus  a  good  subject  of  ex- 
periment, the  male  organs  of  a  dozen  of  its  im- 
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mature  blossoms  were  destroyed,  and  the  female 
oigans  left  entire.  When  the  blossoms  had  at- 
tained their  mature  state,  the  pollen  of  a  very 
large  and  luxuriant  gray  pea  was  introduced  into 
the  one  half  of  them,  but  not  into  the  other.  The 
pods  of  both  grew  equally ;  but  the  seeds  of  the 
half  that  were  unimpregnated  withered  away, 
without  having  augmented  beyond  the  size  to 
which  they  had  attained  before  the  blossoms  ex- 
panded. The  seeds  of  the  other  half  were  aug- 
mented and  matured  as  in  the  ordinary  process 
of  impregnation ;  and  exhibited  no  perceptible 
difference  from  those  of  other  plants  of  the  same 
variety,  perhaps,  because  the  external  covering 
of  the  seed  was  furnished  entirely  by  the  female. 
But  when  they  were  made  to  vegetate  in  the 
succeeding  spring,  the  effect  of  the  experiment 
was  obvious.  Tbe  plants  rose  with  great  lux- 
uriance, indicating  in  their  stem,  leaves,  and  fruit, 
the  influence  of  this  artificial  impregnation ;  the 
seeds  produced  were  of  a  dark  gray.  By  im- 
pregnating the  flowers  of  this  variety  with  the 
pollen  of  others,  the  colour  was  again  changed, 
and  new  varieties  obtained  superior  in  every  res- 
pect to  the  orig^al  on  which  the  experiment 
was  first  made,  and  attuning,  in  some  cases,  to  a 
height  of  more  than  twelve  feet.  In  these  ex- 
periments it  was  observed  that  the  plant  had  a 
stronger  tendency  to  produce  coloured  blossoms 
and  seeds  than  white  ones.  For  when  the  pol- 
len of  a  coloured  blossom  was  introduced  into  a 
white  one,  the  whole  of  the  future  seeds  were 
coloured.  But  when  the  pollen  of  a  white  blos- 
som was  introduced  into  a  coloured  one,  the 
whole  of  the  future  seeds  were  not  white. 

Mr  Ejiight  thinks  his  experiments  on  this 
subject  afford  examples  of  superfetation,  a  phe- 
nomenon the  existence  of  which  has  been  ad- 
mitted amongst  animals,  but  of  which  the  proof 
amongst  vegetables  is  not  yet  quite  satisfactory. 
Of  one  species  of  superfetation  Mr  Knight  had 
certainly  produced  examples;  that  is,  when,  by 
impregnating  a  white  pea  blossom  with  the  pol- 
len both  of  a  white  and  gray  pea,  white  and  gray 
seeds  were  obtained.  But  of  the  other  species 
of  superfetation  in  which  one  seed  is  supposed  to 
be  the  joint  issue  of  two  males,  the  example  is  not 
quite  satis&ctory .  Such  a  production  is  perhaps 
possible,  and  further  experiments  may  probably 
ascertain  the  fact ;  but  it  seems  to  be  a  matter 
of  mere  curiosity,  and  not  apparently  connected 
with  any  views  of  utility.  But  the  utility  of 
the  experiments,  in  as  far  as  they  show  the 
practicability  of  improving  the  species,  is  very 
obvious.  And  the  ameliorating  effect  is  the  same 
whether  by  the  male  or  female ;  as  was  ascer- 
tained by  impregnating  the  largest  and  most 
luxuriant  plants  with  the  pollen  of  the  most 
diminutive  and  dwarfish,  or  the  contrary.  By 
which  means  any  number  of  varieties  may  be 
obtiuned,  according  to  the  will  of  the  experi- 
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menter^  amongst  which  some  will  no  doubt  be 
suited  to  all  soils  and  situations.  Mr  Knight's 
experiments  of  this  kind  were  extended  also  to 
wheat ;  but  not  with  equal  success.  For  though 
some  yery  good  varieties  were  obtained,  yet  they 
were  found  not  to  be  permanent. 

But  the  success  of  his  experimoits  on  the 
apple-tree  were  equal  to  his  hopes.  This  was 
indeed  his  principal  object,  and  no  means  of  ob- 
taining a  successAil  issue  were  left  untried.  The 
plants  which  were  obtained  in  this  case  were 
found  to  possess  the  good  qualities  of  both  of  the 
varieties  employed,  uniting  the  greatest  health 
and  luxuriance,  with  the  finest  and  best  flav- 
oured fruit. 

Many  experiments  of  a  similar  nature  were 
tried  on  other  plants  also ;  from  which  it  ap- 
peared that  improved  varieties  of  every  fruit  and 
esculent  plant  may  be  obtained  by  means  of  ar- 
tificial impregnation,  as  they  were  obtained  in 
the  cases  already  stated.  Whence  Mr  Knight 
thinks  that  this  promiscuous  impregnation  of 
species  has  been  intended  by  nature  to  take  place, 
and  that  it  does  m  fact  often  take  place,  for  the 
purpose  of  correcting  such  accidental  varieties  as 
arise  from  seed,  and  of  confining  them  within 
narrower  limits.  All  which  is  thought  tobe  coun- 
tenanced from  the  consideration  of  the  variety 
of  methods  which  nature  employs  to  disperse 
the  pollen,  whether  by  the  ela^c  spring  <tf  the 
anthers,  the  dd  of  the  winds,  or  the  instromen- 
tality  of  insects. 

But  although  he  admits  the  existence  of  vege- 
table hybrids,  that  is,  of  varieties  obtained  from 
the  intermixture  of  difierent  species  of  the  same 
genus,  yet  he  does  not  admit  the  existence  of 
vegetable  mules,  that  is»  of  varieties  obtained  from 
the  intermixture  of  the  species  of  different 
genera ;  in  attempting  to  obtain  which  he  could 
never  succeed,  in  spite  of  all  his  efforts.  Hence 
he  suspects  that  where  such  varieties  have  beein 
supposed  to  take  place,  the  former  must  have 
been  mistaken  for  tlie  latter.  It  may  be  said, 
indeed,  that  if  the  case  exists  in  the  animal 
kingdom,  why  not  in  the  vegetable  kingdom  1 
to  which  it  is  perhaps  difficult  to  give  a  satis- 
factory reply.  But  from  the  nairow  limits  with- 
in which  this  intercourse  is  in  all  cases  circum- 
scribed, it  scarcely  seems  to  have  been  the  inten- 
tion of  nature  that  it  should  succeed  even  among 
animals. 

Mere  recent  theories.  The  curious  observations 
of  Brongniart  respecting  the  generation  of  plants, 
have  thrown  quite  a  new  light  upon  this  subject. 
When  the  grains  of  pollen  are  placed  in  contact 
with  the  surface  of  the  stigma,  they  project  their 
tubular  appendage.  The  latter,  when  the  surfiu^ 
of  the  stigma  is  naked,  insinuates  itself  more  or 
less  deeply  within  the  utricles  of  the  stigma.  The 
granules  of  the  pollen  quickly  collect  near  the 
free  extremity  of  the  appendage,  which  swells 


and  assumes  a  slight  degree  of  opacity.  Tlte 
grain  of  pollen  then  shrivels  and  withers.  Soon 
after,  the  extremity  of  the  appendage  opena^  and 
the  granules  of  pollen  are  laid  bare,  uid  come 
into  contact  with  the  mucilaginous  substance  of 
which  we  have  already  spoken,  and  which  con- 
nects the  utricles  of  the  stigma.  They  are  there 
seen  in  the  fonn  of  little  masses,  which  sucoea- 
sively  penetrate  to  a  greater  depth  in  the  direc> 
tion  of  the  style.  When  the  utricles  of  the 
stigma  are  covered  by  an  epidermis,  the  tubular 
appendage  is  applied  to  the  sur&oe  of  this  epi* 
dermis,  and  sticks  to  it  by  its  extremity.  Both 
then  open,  and  the  granules  of  pc^en  come  into 
contact  with  the  intercellular  matter  of  the 
stigma. 

The  spermatic  granules^  adds  Brongniart,  there- 
fore penetrate  into  the  intercellular  intervala  of 
the  stigma ;  but  there  they  meet  with  no  vessel 
for  their  conveyance^  as  some  authors  have  al- 
leged. Link  thought  they  were  transmitted 
through  the  walls  of  the  cellules.  Brongniart, 
on  the  contrary,  says  they  pass  thi-ough  the  in- 
tercellular spaces.  In  p^n  macrocarpWy  he  says, 
the  utricular  tissue  which  connects  the  stigma 
and  the  ovules  does  not  show  globules  in  its 
intervals  previous  to  fecundation ;  but,  when  the 
latter  has  taken  place,  the  brownish  streak  pro- 
duced by  the  q>ermatic  granules  may  be  very 
clearly  traced  in  the  yellow  utricular  tissue,  and 
the  granules  are^seen  to  reach  the  ovules.  The 
spermatic  granules  are  never  contained  in  the 
cellules,  but  always  appear  in  their  intervals. 
This  transmission  appears  to  be  effected  in  con- 
sequence of  the  hygroscopic  qualities  of  the 
granules.  When  they  have  thus  arrived  at  the 
oviQe,  the  granules  of  pollen  penetrate,  by  the 
opening  which  exists  in  its  two  membranes,  as 
far  as  the  kernel,  passing  either  directly  through 
the  aperture,  or,  as  Brongniart  thinks,  through 
a  delicate  membranous  tube,  which,  issuing  from 
the  kernel,  applies  itself  upon  the  placenta^  and 
there  takes  up  the  fecundating  granules^  to  con- 
vey them  into  the  interior  of  the  ovule.  This 
tube  terminates  interiorly  at  the  ]K>int  where 
the  embryo  is  to  be  formed,  that  is  to  say,  at  the 
veside  which  Malplghi  named  the  mg  of  the 
amnios.  This  vesicle  is,  as  it  were,  the  mould 
in  which  the  embryo  obtains  its  form.  After  im- 
pregnation, there  are  seen  to  form  in  it  opaque 
granules,  often  of  a  green  colour,  which  at  last 
form  the  embryo.  The  neck  by  which  the  vesicle 
was  attached  to  the  sac  of  the  kernel  contracts, 
breaks,  and  forms  the  radicle  of  the  embryo. 

Such  is  the  tlieoxy  of  the  generation  of  vege- 
tables, as  resulting  from  the  observations  of 
Needham,  Smith,  Amici,  Robert  Brown,  and 
Brongniart.  It  will  be  seen  to  have  a  grsat 
analogy  to  the  same  phenomenon  as  observed  in 
animals. 

This  explanation  appears  to  be  in  accordance 
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with  nature,  in  the  greatest  numher  of  oases ; 
but  there  are  other  circumstances  in  which  the 
phenomena  of  fecundation  are  not  produced  in 
the  same  manner.  In  plants  which  are  always 
submersed,  it  is  evident  that  the  grains  of  pollen 
do  not  attach  themselves  to  the  stigma  and  burst 
u]  on  it ;  yet  fecundation  takes  place  in  them  as 
ir  other  plants.  The  surfaoe  of  the  stigma  of 
many  plants  is  extremely  smooth,  and  by  no 
means  clammy.  That  of  the  chestnut  is  hard 
and  leatheiy.  In  these  plants^  the  pollen  cannot 
adhere  to  the  stigma.  In  many  of  the  orchis 
tribe^  the  pollen,  in  place  of  presenting  a  pow- 
dery substance,  composed  of  an  innumerable 
multitude  of  minute  and  light  particles^  forms 
an  entirely  solid  mass.  The  anUier  opens ;  the 
mass  of  pollen  retains  its  place,  and  remains 
perfectly  entire ;  and  yet  fecundation  is  effected. 
Now,  in  this  case,  the  pollen  has  not  left  the 
interior  of  the  anther  to  be  carried  to  the  stigma, 
and  there  pour  out  its  fecundating  fluid.  By 
the  opening  of  the  anther,  it  is  merely  placed  in 
contact  with  the  atmospheric  air,  and  yet  the 
plant  is  fecundated. 

To  account  for  these  £ftcts,  several  authors 
liave  supposed  that,  in  plants,  fecundation  may, 
in  some  circumstances,  be  effected  without  the 
direct  contact  of  the  pollen  with  the  stigma^  and 
merely  through  the  influence  of  a  kind  of  eman- 
ation or  aura  pall4maris.  But  this  question  still 
remaans  undecided. 

In  the  monoecious  and  dioecious  plants,  al- 
though the  two  sexes  are  separated,  and  often 
placed  at  a  distance  £rom  each  other,  fecundation 
is  not  on  that  account  prevented  from  taking 
place.  In  the  case  of  dioecious  plants,  the  pol- 
len by  which  they  are  to  be  fecundated  is  trans*- 
ported  often  to  great  distances,  by  the  air. 

When  the  stamens  and  pistils  are  situated  near 
each  other,  as  in  the  case  whether  of  hermaphro- 
dite  or  monoecious  flowers,  the  elastic  spring  with 
which  the  anther  flies  open  will  generally  be 
sufficient  to  disperse  the  pollen,  so  as  that  part 
of  it  must  infiillibly  reach  the  stigma.  The  fa^ 
cilities  tending  to  ensure  the  access  of  the  pollen 
as  resulting  from  the  relative  proportion,  situa- 
tion, and  mutual  sympatMes  of  the  stamens  and 
pistils,  have  been  already  noticed  ;  as  well  as  the 
possible  action  of  winds  wafting  the  pollen  to  a 
distance,  and  hence  including  the  case  of  dice- 
cious  plants  also.  But  wiUi  all  the  above  facili- 
ties the  impregnation  of  the  seed  would  still,  in 
many  cases,  be  impracticable  even  in  hermaphro- 
dite flowers,  without  further  aid ;  particularly 
in  such  as  do  not  perfect  their  stamens  and 
pistils  at  the  same  time.  For  although  the 
action  of  the  wind  cannot  but  be  efficacious  in 
some  such  cases ;  yet  it  will,  in  some  others^ 
naturally  give  to  the  flower  a  direction  calculated 
rather  to  prevent  than  to  aid  the  access  of  the 
pollen,  by  causing  the  corolla  to  veer  round  like 


a  vane  according  to  the  quarter  from  which  it 
may  happen  to  blow ;  or  the  very  figure  of  the 
corolla  may  operate  as  a  bar  to  the  entrance  of 
the  poUen,  which  must  be  surmounted  by  ex- 
traordinary means. 

What  then  are  the  means  instituted  by  nature 
foreflecting  the  impregnation  of  hermaphrodites 
so  circumstanced?  The  true  reply  to  this  in- 
quiry seems  to  have  been  first  suggested  by 
Koelreuter,  namely,  the  agency  of  insects ;  and 
has  been  since  confiirmed  by  the  more  leisurely 
observations  of  Spregnel,  who  found  that  the 
pollen  in  the  above  case  is  very  generally  con- 
veyed from  the  anther  to  the  stigma  through 
the  instrumentality  of  bees,  though  sometimes 
through  that  of  insects  of  other  species.  The 
object  of  the  insect  is  the  discovery  of  honey, 
in  quest  of  which,  whibt  it  roves  from  flower 
to  flower  and  rummages  the  recesses  of  the 
corolla^  it  unintentionally  covers  its  body  with 
pollen,  which  it  conveys  to  the  next  flower 
it  visits,  and  brushes  off  as  it  acquired  it  by 
rummaging  for  honey ;  so  that  part  of  it  is  almost 
unavoidably  deposited  on  the  stigma,  and  im- 
pregnation thus  effected.  Nor  is  this  altogether 
so  much  a  work  of  random  as  it  at  first  appears. 
For  it  has  been  observed  that  even  insects,  which 
do  not  upon  the  whole  confine  themselves  to  one 
species  of  flower,  will  yet  very  often  remain 
during  the  whole  day  upon  the  species  they 
happen  first  to  alight  on  in  the  morning.  And 
their  agency  is  also  completely  secured,  from 
the  necessity  they  are  under  of  procuring  food  ; 
though  nature  in  her  care  for  the  impregnation 
of  the  vegetable  has  not  only  lodged  a  honey  in 
the  flower  to  tempt  the  taste  of  insects,  but 
seems  to  have  furnished  also  the  means  of  at- 
tracting even  the  eye.  This  is  thought  to  be 
done  by  means  of  the  coloured  spots  with  which 
many  flowers  secreting  a  honied  fluid  are  marked, 
as  indicating  the  treasure  that  is  contained  in 
the  flower,  and  thus  attracting  the  attention  of 
the  insect.  But  the  very  figure  of  the  flower 
seems  often  intended  to  produce  the  same  effect. 
Spregnel  has  enumerated  several  hundreds  of 
flowers  which  in  their  figure  as  well  as  colour 
resemble  insects,  and  hence  attract  the  notice  of 
the  plunderers  of  their  honied  stores.  The 
beautiful  example  of  the  bee  orchis  is  known  to 
almost  every  body. 

Such  then  are  the  means  by  which  the  notice 
of  the  insect  is  attracted  ;  and  such  also  is  the 
structure  of  the  internal  parts  of  the  flower, 
that  it  must  of  necessity  pass  across  the  stamens 
and  pistils  in  procuring  tiie  honey  it  is  in  quest 
of,  which  passage  is  often  a  work  of  considerable 
difficulty,  particularly  when  the  tubular  part  of 
the  corolla  is  beset  with  hairs,  as  in  many  flowers 
of  the  class  petUandria  and  didynamia.  But 
one  of  the  most  difficult  and  singular  cases  of 
hermaphrodite  impregnation,  as  aided  by  the 
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agency  of  insects^  is  that  of  the  arittolockia  eh" 
tnatitis.    The  corolla  of  this  flower,  which  is 
tubular,  but  terminating  upwards  in  a  ligulate 
limb,  is  inflated  into  a  globular  figure  at  the 
base.    The  tubular  part  is  internally  beset  with 
stiff  hairs  pointing  downwards.    The  globular 
part  contains  the  pistil,  which  consLsts  merely 
of  a  germen  and  stigma  together  with  the  sur- 
rounding  stamens.      But   the   stamens  being 
shorter  than  even  the  germen,  cannot  dischaige 
the  pollen  so  as  to  throw  it  upon  the  stigma,  as 
the  flower  stands  always  upright,  till  after  im- 
pregnation.   And  hence  ¥rithout  some  additional 
and  peculiar  aid,  the  pollen  must  necessarily  fall 
down  to  the  bottom  of  the  flower.    Now  the 
aid  that  nature  has  furnished  in  this  case  is  that 
of  the  agency  of  the  tijnda  pennicomis^  a  small 
insect,  which,  entering  the  tube  of  the  corolla 
in  quest  of  honey,  descends  to  the  bottom  and 
rummages  about  till  it  becomes  quite  oorered 
with  pollen ;  but  not  being  able  to  force  its  way 
out  again  owing  to  the  downward  position  of 
the  hairs,  which  converge  to  a  point  like  the 
wires  of  a  mouse-trap,  and  being  somewhat  im- 
patient of  its  confinement,  it  brushes  backwards 
and  forwards  trying  every  comer,  till  after  re- 
peatedly traversing  the  stigma  it  covers  it  with 
pollen  sufficient  for  its  impregnation ;  in  conse- 
quence of  which  the  flower  soon  begins  to  droop, 
and  the  haiis  to  shrink  to  the  side  of  the  tube, 
effecting  an  easy  passage  for  the  escape  of  the 
insect. 

Moncecious  plants  are,  according  to  Spregnel, 
mosUy  impregnated  by  insects  also,  excepting 
such  as  are  destitute  of  nectaries.  But  many  of 
them  do  not  require  that  aid,  in  which  case  the 
male  and  female  flowers  stand  close  together,  as 
in  typha^  coiXy  carex';  the  females  being  lowest, 
and  their  petals  being  deeply  or  minutely  lacin- 
iated  so  as  not  to  interrupt  tiie  pollen  in  its  fall, 
as  in  the  genus  Ptntu. 

The  impregnation  of  dioecious  plants  is  oflen 
effected  by  insects  also,  as  has  been  already  seen 
in  the  case  of  the  fig,  and  their  flowers  are  said 
to  be  always  furnished  with  nectaries;  the  nude 
flowers  being  larger  than  the  female  flowers,  that 
the  insect,  as  it  has  been  thought,  may  have 
the  better  opportunity  of  loading  itself  with 
pollen. 

From  the  fact  of  the  agency  of  insects  in  con- 
veying the  pollen  to  the  stigma,  it  will  follow 
Uiat  no  plant  requiring  such  aid  can  possibly 
perfect  its  seed  unless  the  specific  insect  has  ac- 
cess to  it,  or  unless  some  such  aid  is  given  to  it 
by  the  cultivator.  And  hence  botanists  attri- 
bute the  imperfection  of  the  seeds  of  hot-house 
plants  to  the  want  of  the  insect  by  which  the 
species  may  be  impregnated  in  its  native  climate. 
This  conjecture  is  countenanced  by  the  following 
experiment,  as  related  by  Willdenow: — A  plant 
of  abroma  augtvta  had  flowered  for  many  years 


in  a  hot-house  at  Berlin  without  producing  any 
&uit ;  but  when  the  gardener,  by  means  of  a  hair 
pencil,  placed  a  litUe  of  the  pollen  upon  the 
stigma  of  several  of  the  flowers,  perfect  firuit 
was  produced,  from  which  new  plants  were 
raised. 

In  dioecious  plants^  the  palms,  for  example, 
^Bcundation  may  be  artificially  efi^ected,  as  we 
have  already  stated.  linncus  even  maintained 
that,  not  only  may  a  single  flower  of  a  plant  be 
artificially  impregnated  by  this  method,  but 
that  even  a  single  cell  of  a  multilocular  ovary 
may  be  fecundated,  by  placing  the  pollen  in 
contact  with  only  one  of  the  divisions  of  the 
stigma.  It  has  been  proved,  however,  that  al- 
though the  pollen  should  touch  only  one  of  the 
lobes  of  a  stigma,  all  the  cells  of  the  ovary  are 
equally  fecundated.  But  in  whatever  manner 
fecundation  has  been  efi«cted,  it  always  announces 
its  influence  by  visible  appearances.  The  flower, 
which  until  tiien  was  fresh,  and  often  adorned 
with  the  most  lively  tints,  soon  loses  its  beautiful 
colouring,  and  resigns  its  transient  splendour. 
The  corolla  fiules,  the  petals  wither  and  fall  off. 
The  stamina,  having  performed  the  functions 
for  which  nature  had  called  them  into  existence, 
share  the  same  fate.  In  a  short  time  the  pbtil 
remains  alone  in  the  centre  of  the  flower.  The 
stigma  and  style,  now  become  useless,  also  dis- 
appear. The  ovary  alone  continues,  it  being  in 
it  that  nature  has  deposited,  to  be  there  brought 
to  maturity,  the  rudiments  of  future  genera- 
tions. 

The  ovary,  when  developed,  forms  the  fruit. 
It  is  not  uncommon  to  see  the  calyx  remaining 
and  accompanying  it,  until  it  attuns  its  fuU 
maturity.  It  b  to  be  remarked,  that  this  takes 
place  chiefly  when  the  calyx  is  monosepalmu. 
K  the  ovary  is  inferior  or  parietal,  the  calyx 
is  then  necessarily  persistent,  as  it  is  intimately 
united  to  the  ovary. 

In  the  winter-cherry  (physaUs  aXkekmgiy)  the 
calyx  remains  after  fecundation,  becomes  red, 
and  forms  a  vesicular  shell,  in  which  the  frnit 
\s  contained.  In  the  narcissus,  the  apple,  the 
pear,  in  short,  in  all  plants  which  have  the  ovary 
inferior  or  parietal,  the  persistent  calyx  forms 
the  outer  wall  of  the  fruit. 

Shortly  after  fecundation  has  taken  place,  the 
ovary  begins  to  enlai^.  The  ovules  which  it 
contidns,  and  which  are  at  first  of  a  watery,  and 
in  some  degree  inorganic  substance,  gradually 
acquire  consistence.  The  part  which  is  to  con- 
stitute the  perfect  seed,  in  other  words,  the  em- 
bryo, gradually  assumes  development.  All  it£ 
organs  acquire  a  decided  form,  and,  in  a  short 
time,  the  ovary  possesses  the  characters  neces- 
sary to  constitute  a  fruit. 

We  here  conclude  what  relates  to  the  flower 
properly  so  called,  considered  in  a  general  point 
of  view,  and  with  reference  to  its  constituent 
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parts.  Before  commencing  our  examination  of 
the  fruit,  we  Iiave  to  describe  an  accessory  organ 
of  the  flower,  which  is  sometimes  wanting,  but 
which,  when  present,  is  of  the  greatest  impor- 
tance for  the  lirrangement  of  plants  in  natural 
families.    This  organ  is  the  disk. 

It  is  distinguished  into  hypogymnuy  perigynous^ 
and  epigytwus, 

1 .  The  hypogynous  disk  bears  the  name  of  po- 
dogynwm  when  it  forms  a  fleshy  body,  distinct 
from  the  receptacle,  and  which  raises  the  orary 
above  the  bottom  of  the  flower ;  as  in  the  me, 
and  the  other  species  of  the  family  of  Rutacec. 
It  is  named />2n<n>^;r^Mm,  when  it  comes  ofi^  under 
the  ovary  and  rises  upon  one  of  its  lateral  parts; 
as,  for  example,  in  the  periwinkle.  It  is  called 
epipodium^  when  it  is  formed  of  several  tubercles 
which  come  ofi^  upon  the  support  of  the  ovary. 
This  variety  of  disk  is  observed  especially  in  the 
plants  of  the  family  of  Crucifers,  as  tlie  mus- 
taid,  turnip,  Sec, 

2.  The  perigynous  disk  is  formed  by  a  more 
or  less  thick  fleshy  substance,  spread  out  upon 
the  inner  wall  of  the  calyx,  as  in  the  cherry,  the 
almond,  and  certain  species  of  diosma^  which,  in 
(his  respect,  differ  from  the  other  species  of  the 
same  genus. 

o.  The  epigynous  disk  is  that  which  is  observed 
upon  the  summit  of  the  ovaiy  when  the  latter 
is  inferior,  that  is,  when  it  is  attached  by  every 
part  of  its  outer  surface  to  the  tube  of  the  calyx, 
as  in  the  umbelliferse,  (carrot)  and  rubiacefe, 
(gallium.) 

The  insertion  of  the  stamina  is  distinguished 
into  absolute  and  relative.  The  first  of  these 
terms  applies  to  the  position  of  the  stamina, 
without  reference  to  the  pistil.  Thus  we  say : 
stamina  inserted  into  the  corolla,  the  calyx,  &c. 
The  second  applies  to  the  position  of  the  stuuina 
or  of  the  staminiferous  monopetalous  corolla, 
with  relation  to  the  pistil.  Thus  we  say :  stamina 
inserted  beneath  the  ovary,  around  the  ovary,  or 
upon  the  ovary. 

There  are  thus  distinguished  three  kinds  of 
insertion,  which  are  named  kypogywmSy  ptrigyn- 
€USy  and  epigynous..  The  hypogynous  insertion  is 
that  Uk  which  the  stamina,  or  the  monopetalous 
corolla  bearing  the  stamina,  are  inserted  under 
the  ovary ;  as  in  the  crucifere,  labiatce,  &c.  The 
perigynous  insertion  is  that  in  which  the  stamina 
are  inserted  into  the  calyx,  as  in  the  rosaceee, 
(the  wild  rose.)  Lastly,  in  the  epigynous  inser- 
tiony  which  takes  place  whenever  the  ovary  is 
inferior,  the  stamina  or  the  staminiferous  mon- 
opetalous corolla  are  inserted  u]>on  the  summit 
of  the  ovary.  The  umbellifenc,  rubiacese,  &c., 
afiPord  examples  of  this  kind  of  insertion. 

The  position  of  the  disk  generally  determines 
the  insertion.  Thus^  whenever  there  is  a  hypo- 
gynous disk,  the  insertion  is  hypogynous.  It 
is  perigynonsy  when  the  disk  is  so.    Lastly*  it 


is  epigynous,  whenever  there  is  an  epigynous 
disk  upon  the  summit  of  the  ovary. 


CHAP.  XVL 

THB  FEUIT  AND  ITS  ENVELOPES. 

In  the  progress  of  fructification,  when  the 
several  oigans  of  the  flower  have  dischaiged 
their  respective  offices,  the  petals,  the  stamens, 
the  style,  and  often  the  calyx,  wither  and  fall. 
The  ovary  alone  remains  attached  to  the  plant, 
and  swells  and  expands  till  it  reaches  maturity. 
It  is  now  denominated  the  fiiiit.  But  at  the 
period  of  its  complete  development,  it  also  de- 
taches itself  from  the  plant  and  drops  into  the 
bosom  of  the  earth,  containing  and  protecting 
the  embryo  of  the  future  vegetable.  The  fruit 
then  is  the  ripened  ovary,  and  the  parts  which 
it  contains.  In  popular  language  the  term  is 
confined  chiefly  to  such  fruits  as  are  eatable,  as 
the  apple,  peach,  cherry,  or  perhaps  to  the  escu- 
lent part  only;  but  with  the  botanist,  the  matured 
ovary  of  every  flower,  with  the  parts  contained, 
constitutes  and  is  tenned  the  fruit. 

As  the  fruit  conmsts  of  the  ripened  ovary,  it 
follows  that  the  situation  and  distribution  of  the 
fruit  must  be  the  same  with  that  of  the  flower 
which  has  preceded  it.    If  the  flower  was  radical 
or  caulinary,  so  is  the  fruit.    If  it  was  lateral, 
axillary,  or  terminating,  so  is  the  fruit.    If  it 
was  sessile  or  pedunculate,  spiked  or  verticellate, 
so  also  is  the  fruit.    And  for  the  same  reason,  if 
the  ovary  was  detached,  the  fruit  must  also 
be   detached.    Or  to  express  these  modifica- 
tions  in   language   perhaps   more    correct,   if 
the  flower  was  inferior,  the  fruit  vnR  be  in- 
ferior; if  the  flower  was  superior,  the  fruit  will 
be  superior;  and  if  the  flower  was  intermediate, 
the  fruit  will  be  intermediate.    It  does  not  fol- 
low, however,  that  mere  modifications  of  posi- 
tion shall  be  the  same,  because  it  frequently 
happens  that  plants  of  which  the  flower  has 
been  drooping,  the  fruit  is  erect,  as  in  the  lily 
and  cowslip ;  and,  on  the  contrary,  that  of  plants 
of  which  the  flower  has  been  erect,  the  fruit  is 
drooping,  as  in  wheat  and  barley.    The  figure 
of  the  fruit  assumes  almost  as  much  variety  as 
that  of  the  flower,  but  the  following  are  its  most 
frequent  modifications.    It  is  either  spherical, 
as  in  the  cherry;  or  elliptical,  as  in  the  almond ; 
or  oblong,  as  in  the  coffee-berry ;  or  cylindrical, 
as  in  epilobium;  or  inversely  conical,  as  in  the 
pear ;  or  inversely  heart-shaped,  as  in  veronica ; 
or  kidney-shaped,  as  in  anacardium;  or  three- 
cornered,  as  in  the  tulip ;  or  twisted,  as  in  me- 
cago  satira;  or  jointed,  as  in  hedysarvm;  or  in- 
flated, as  in  staphylea;  or  winged,  as  in  crown 
imperial ;  or  stellate,  as  in  the  poppy.    The  apex 
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IB  descriLed  also  %s  being  ante,  as  in  sago ;  or 
obtuse,  as  in  the  filbert;  or  truncated,  or  emaiv 
ginate,  as  in  tMaspi;  or  umbellicate,  as  in  the 
apple.    The  size  of  the  fruit  is  also  yery  various, 
but  is  not  always  in  proportion  to  the  plant  that 
produces  it.    The  oak  and  the  ash,  though  among 
the  largest  of  trees,  produce  a  fruit  that  is  com- 
paratively but  very  diminutive,  while  the  gourd, 
whose  stem  is  but  herbaceous  and   creeping, 
produces  a  fruit  of  a  most  enormous  bulk.    The 
laigest  fruits  occur  amongst  the  palms,  or  among 
cucurbitaoeous  and  leguminous  plants.      The 
fruit  of  a  palm  called  leontarw  matdenca^  is  often 
a  foot  cmd  a  half  in  diameter ;  and  that  of  mi- 
mosa sca$idms9  often  six  feet  in  length.    The 
fruit  in  its  immature  state  is  always  soft  and 
pulpy;  but  in  its  matured  and  ripened  state  it 
is  generally  firm  and  compact,  and  sometimes  so 
very  hard  that  it  can  scarcely  be  cut.    In  the 
cherry  it  is  succulent,  in  the  strawbeiry  pulpy, 
in  the  apple  fleshy;  in  staphylea  it  is  membran- 
aceous; in  the  elm  tree  leathery,  in  the  nut 
woody.    But  it  is  very  seldom  of  the  same  con- 
sistence throughout.    For  sometimes  the  outer 
part  is  soft,  and  the  inner  hard,  as  in  the  peach 
and  cherry ;  and  sometimes  the  outer  part  is  hard, 
and  the  inner  soft,  as  in  the  filbert  and  cocca 
nut,  while  sometimes  both  parts  are  alike,  as  in 
the  pine  apple.    Some  fruits  are  covered  with 
a  thick  rind,  many  with  a  thin  cuticle  only. 
The  cuticle  may  be  seen  in  succulent  benies, 
and  the  rind  or  bark  in  the  orange,  lemon,  and 
cocoa  nut.    The  bark  is  in  general  closely  at- 
tached to  the  interior  party  but  sometimes  it  is 
remote  from  it,  and  inflated.     In  its  exterior 
surface  it  is  generally  smooth  and  uniform,  as  in 
the  cherry ;  or  cottony,  as  in  peony ;  or  scaly,  as 
in  sago ;  or  dotted,  as  in  the  orange ;  or  pei-for- 
ated  with  holes,  as  in  the  bread-fruit,  {cMrtocar- 
pus;)  or  ribbed,  as  in  the  melon ;  or  rough,  as  in 
gctilium  aparine;  or  set  with  tubercles,  as  in 
onobrychus;  or  ^ith  prickles,  as  in  canna  indica; 
or  with  thorns,  as  in  trapa.    It  is  also  often 
beautifrilly  twisted.    When  the  blossom  begins 
to  fade,  and  the  colour  of  the  corolla  to  decay, 
the  beauty  of  the  plant  seems  to  have  departed 
with  the  departing  flower.    But  these  tints  are 
often  more  than  compensated  by  the  rich  and 
mellow  colouring  of   the  fruit.     The  ripened 
tints  of  autumn  are  found  to  be  equally  pleasing 
witii  the  bloom  of  spring ;  and  the  colour  of  the 
peach  and  apricot,  the  plum  and  the  cherry,  are 
in  nothing  inferior  to  the  hues  which  preceded 
them.    Nor  are  fruits  ornamental  only.    They 
evi  dentiy  exhibit  one  of  those  arrangements  of 
nature,  by  which  a  beneficent  Providence  ac- 
complishes two  important  ends  by  one  means. 
For  not  only  do  pulpy  fruits  and  seeds  afford 
the  necessary  nourishment  to  the  germ  of  the 
future  plan^  but  they  also  furnish  important 
articles  of  food  to  man  and  the  lower  animals. 


Fruits  are  said  to  be  single  when  a  flower  pro* 
duces  only  one  seed,  or  several  seeds  contained 
in  a  single  seed-vessel.  When  many  seeds  are 
produced  either  detached  or  united,  except 
by  one  style,  the  fruit  is  said  to  be  multiplicate. 
The  number  of  the  fruit  produced  by  one  indi- 
vidual flower,  is  not,  however,  always  the  same, 
even  in  the  same  species,  because  all  the  original 
ovaiies  are  not  always  impregnated.  If  the 
fruit  is  produced  in  pairs,  as  in  umbelliferous 
plants;  or  in  threes,  as  in  the  lily ;  or  in  fern's^ 
as  in  verticellate  plants ;  or  in  fives,  as  in  the 
geranium ;  or  in  an  indefinite  number  from  the 
same  flower,  as  in  the  rose  and  ranunculus ;  it  is 
then  said  to  be  conjugate,  or  compound.  The 
compound  fruit  is  either  lobed  or  divisible.  It 
is  divisible  if  in  its  immature  state  it  presents 
a  uniform  and  integral  appearance,  but  after- 
wards separates  into  distinct  portions,  as  in  the 
pod  of  the  pea  and  bean.  It  is  lobed  if  the 
portions  into  which  it  may  separate  are  attached 
to  a  common  axis,  as  in  meadow  safiron,  {col- 
chicum,)  There  is  also  another  species  of  com- 
pound fruit,  distinguished  by  Grertner,  which  is 
formed  by  the  union  of  two  or  more  ovaries  of 
diflerent  flowers,  combined  into  one  whole,  as  in 
caprifolius  and  artocarpus. 

Such  are  the  general  and  external  modifica- 
tions of  the  finit  considered  as  a  whole;  we  now 
proceed  to  describe  its  constituent  parts,  consisting 
exteriorly  of  the  pericarp^  and  interiorly  of  the 
seed. 

The  pericarp  is  that  part  of  a  ripe  and  perfect 
fiiiit  formed  by  the  walls  of  the  fecundated 
ovary,  and  containing  one  or  more  seeds.  It 
determines  tiie  form  of  the  fruit. 

The  pericarp  is  never  wanting,  but  it  is  some- 
times so  thin,  or  so  intimately  united  to  the 
seed,  tiiat  it  can  hardly  be  distinguished  in  the 
ripe  fruit,  so  that,  many  authors  imagining  it 
not  to  exist,  have  said  that  the  seeds  are  naked; 
as  in  the  labiate,  unibellifene,  and  synantheres. 
But  it  is  now  proved  that  there  are  no  naked 
seeds,  and  that  the  pericarp  is  never  wanting. 
The  pericarp  commonly  presents,  on  some  part 
of  its  outer  surface,  generally  towards  the 
highest  port,  the  remains  of  the  style  or  stigma. 
According  to  Richard,  the  pericarp  is  always 
formed  of  three  parts,  viz.  Ist,  The  epicarpy  an 
exteraal  thin  membrane,  or  kind  of  epidermis, 
which  determines  its  form,  and  constitutes  its 
outer  covering;  2dly,  An  internal  membrane 
which  is  spread  over  its  seed-bearing  cavity,  and 
which  has  received  the  name  of  endocarp;  3dly, 
Between  these  two  membranes,  a  parenchyma- 
tous and  fleehy  part,  which  is  named  sarcocarp 
or  mesocarp.  These  three  parts,  intimately 
united,  form  the  pericarp. 

When  the  ovary  is  inferior,  that  is,  whenever 
it  is  united  to  the  tube  of  the  calyx,  the  qnearp 
is  formed  by  the  tube  of  the  calyx,  the  pareji- 
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chyma  of  wliioh  is  confounded  with  that  of  the 
sarcocarp.  In  this  case  it  is  always  easy  to  dis- 
iingoish  the  beginning  of  the  epicarpy  as  at  its 
upper  part,  at  a  yariable  distance  from  the  point 
of  origin  of  the  style  and  stigma,  it  presents  a 
more  or  less  prominent  rim,  formed  by  the  re- 
mains of  the  limb  of  the  calyx,  which  disappeared 
after  fecundation* 

The  tarcoearp  or  mesocarpy  ia  the  parenchy- 
matous part,  in  which  are  found  collected  all  the 
vessels  of  the  fruit.  It  is  excessiyely  dereloped 
in  fleshy  fruits,  such  as  peaches,  apples^  melons, 
and  pumpkins ;  all  the  fleshy  part  of  these  fruits 
is  formed  by  the  sarcocarp. 

The  endooofpy  or  internal  membrane  of  the 
fruit,  is  that  which  lines  its  internal  cavity.  It 
is  almost  always  thin  and  membranous.  Some- 
times, however,  it  is  thickened  externally  by  a 
greater  or  less  portion  of  the  sarcocarp.  When 
this  part  of  the  sarcocarp  becomes  hard  and 
bony,  it  envelopes  the  seed,  and  constitutes  what 
is  called  a  nuty  when  there  is  only  one  seed  in 
the  fruit,  and  nuclmu  when  there  are  several. 

When  the  pericarp  is  dry  and  thin,  it  might 
at  first  be  thought  that  there  is  no  sarcocarp. 
Were  this  term  always  to  imply  a  thick,  fleshy, 
and  succulent  part,  no  doubt  it  would  very  fr^ 
qnently  be  wanting ;  but  the  peculiar  and  dis- 
tinctive character  of  the  sarcocarp  consists  In  its 
being  the  truly  vascular  body  of  the  pericarp; 
in  other  words,  it  is  formed  by  the  vessels  which 
nourish  the  whole  fruit.  Now,  as  the  pericarp 
always  contains  vessels,  the  sarcocarp  Is  never 
wanting,  although  it  is  sometimes  very  thin 
when  the  fruit,  having  attained  its  frill  maturity, 
lias  dried.  But,  if  the  pericarp  be  examined 
with  attention,  there  will  be  seen  between  the 
epicarp  and  endoearpy  ruptured  vessels  by  which 
they  were  connected,  and  which  are  the  remiuns 
of  the  sarcocarp;  for,  as  that  part  is  always  frill 
of  aqueous  juices  previous  to  the  maturation  of 
the  fruit,  when  the  fluid  which  it  contains  has 
evaporated,  it  seems  at  first  sight  to  have  entirely 
disappeared. 

The  internal  cavity  of  the  pericarp,  or  that 
which  contains  the  seeds,  may  be  simpUy  in 
which  case  the  pericarp  is  said  to  be  uniloculary 
or  ime-celUd;  as  in  the  white  poppy.  At  other 
times,  there  are  several  edls  or  partial  cavities, 
whence  the  terms  biloculary  triloeulary  quinquelo- 
culary  multilocuhry  applied  to  the  pericarp,  ac- 
cording as  it  has  two,  three,  five,  or  more,  dis- 
tinct cells.  The  cells  of  a  pericarp  are  separated 
from  each  other  by  vertical  lamine,  which  take 
the  name  of  partitions  or  dissepiments.  All  true 
partitions  are  formed  in  the  same  manner.  The 
endocarp  is  prolonged  into  the  interior  of  the 
cavity  of  the  pericarp,  in  the  form  of  two  lamel- 
lar processes,  placed  back  to  back,  and  connected 
usually  by  a  very  thin  prolongation  of  the  sar- 
cocarp. This  is  the  mode  of  formation  of  all  the 


true  partitions.     Those  which  are  difierently 
constructed  must  be  considered  sm  false* 

In  certain  partitions,  it  sometimes  happens 
that  the  parenchymatous  part  of  the  sarcocarp, 
which  unites  the  two  lainine  of  the  endocarp, 
dries  up,  when  the  two  lamintt  disunite  and  se- 
parate to  some  distance,  so  as  to  present  the  ap- 
pearance of  an  additional  number  of  cells.  But 
these  spaces  may  easily  be  distinguished  frx)m 
true  oeUs^  by  observing  that  the  two  lamina  oi 
the  endocarp  have  one  of  their  sides  covered 
with  broken  vessels.  Besides  their  mode  of 
origin  and  formation,  another  distinctive  charac- 
ter of  the  true  partitions  is,  that  they  always 
alternate  with  the  stigmas  or  their  divisions. 
Certain  fruits,  on  the  other  hand,  present  fotlse 
partitions  in  their  internal  cavity.  Such  are 
those  of  some  crueifene,  many  cucuri)itacee,  the 
poppy,  &c.  The  false  are  distinguished  fit>m 
the  true  partitions:  1st,  By  their  not  being 
formed  by  a  duplicature  of  the  endocarp  properly 
so  called  ;  and,  2dly,  By  their  generaUy  corre- 
sponding to  the  stigmas  or  the  divisions  of  the 
stigma,  instead  of  being  alternate,  as  the  true 
partitions  are. 

The  partitions  are  further  distinguished  into 
complete  and  incomplete.  The  first  are  those 
which  extend  internally  from  the  upper  part  of 
the  cavity  of  the  pericaip  to  its  base,  without 
any  interruption.  The  incomplete  partitions  are 
not  continuous  from,  the  base  to  the  summit,  but 
leave  a  communication  between  the  two  cells. 
Strammoniumy  or  thorn  apple,  presents  an  ex- 
ample of  both  these  kinds  of  partitions  existing 
together  in  the  same  finiit.  If  the  fioiit  of  that 
plant  be  cut  across,  it  presents  four  cells,  and  con- 
sequently four  partitions;  but  of  these  partitions 
two  only  are  completOy  while  the  other  two  do  not 
reach  the  top  of  the  internal  cavity  of  the  peri- 
carp, but  rising  only  to  two-thirds  of  its  height, 
allow  the  two  cells,  which  they  separate  below, 
to  communicate  together  at  their  upper  part. 

To  be  able  to  know  and  name  correctly  the 
difi^erent  parts  which  ccAipose  the  pericarp,  and 
to  distinguish  them  from  those  which  belong  to 
the  seed,  it  is  of  the  greatest  importance  to  esta- 
blish the  precise  limits  between  these  two  oi^gans. 
As  every  seed  must  receive  its  nourishment  from 
the  pericarp,  it  neoessarily  follows  that  it  must 
communicate  with  it  by  some  part  of  its  surface. 
This  point  of  communication  has  been  named 
the  hilum  or  umbilicus  by  botanists.  The  hHum 
is  to  be  considered  as  the  precise  limit  between 
the  pericarp  and  the  seed ;  in  other  words,  all 
the  parts  which  occur  externally  of  and  above 
the  hilum  belong  to  the  perioarpy  while  all  those 
which  are  situated  beneath  the  hilum,  are  to  be 
considered  as  forming  part  of  the  seed. 

The  seeds  are  attached  within  the  pericarp  to 
a  peculiar  fleshy  body,  varying  in  size  and  foim, 
to  *which  the  name  of  placenta  or  trcphosperm  is 
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f^iYen.  The  endocarp  is  always  perforated  at  the 
internal  point  of  the  pericarp,  to  which  the  tro" 
phosperm  is  attached,  because  the  taroooarpy  being 
the  only  vascular  part  of  the  pericarp,  and  the 
only  one  that  can  Ornish  the  materials  required 
for  the  nutrition  of  the  seed,  it  is  necessary  that 
the  endocarp  should  have  an  opening  to  allow  a 
passage  to  tiie  Teasels  which  go  to  that  organ. 

The  trophosperm  sometimes  bears  only  a  single 
seed,  but  at  other  times  supports  a  great  number. 
When  its  surface  presents  obvious  prolongations, 
each  of  which  supports  a  seed,  these  prolongar 
tions  are  named  podospemu;  as,  for  example,  in 
the  pea,  and  bladder  campion. 

The  trophospermy  or  the  podospermy  commonly 
stop  short  around  the  hilum  of  the  seed.  When 
they  are  prolonged  beyond  that  point,  so  as  to 
cover  the  seed  to  a  greater  or  less  extent,  the 
prolongation  takes  the  name  of  ariUiu. 

The  arillua  being  merely  an  expansion  of  the 
trophosperm^  does  not  belong  to  the  seed,  as  it  is 
generally  said  to  do,  but  to  the  pericarp. 

The  partitions  are  usually  longttudiwdy  so  as 
to  extend  from  the  base  to  the  top  of  the  peri- 
carpal  cavity.  In  some  very  rare  cases,  as  in 
cassia,  flsitday  and  a  few  other  leguminose,  they 
are  transverse*  These  partitions  are  further  dis- 
tinguished into  complete  and  incomplete.  The 
origin  of  the  false  partitions  is  exceedingly  vari- 
able. Sometimea  they  are  formed  by  a  more 
or  less  oondderable  projection  of  the  tropho- 
sperm, as  in  the  poppy :  sometimes  by  a  pro- 
longation inwards  of  the  edges  of  the  pericarpal 
valvesy  &c. 

The  trophosperm  is  that  part  of  the  pericarp 
to  which  the  seeds  are  attached.  Sometimes  it 
presents  at  its  surface  a  greater  or  less  number 
of  small  projecting  mammills,  each  supporting 
a  single  seed,  and  which  are  named  podosperms. 

When  a  pericarp  is  mtJiiloculary  the  tropho- 
sperm generally  occupies  its  centre,  and  is  then 
named  central.  In  this  case,  it  is  formed  by  the 
meeting  and  union  of  the  partitions,  and  in  the 
internal  angle  of  each  ^gill  presents  a  greater  or 
less  projection. 

The  arillus  belongs  essentially  to  the  pericarp, 
it  being  merely  a  prolongation  of  the  tropho- 
sperm. It  is  therefore  incorrect  to  consider  it, 
as  many  botanists  do,  as  forming  part  of  the 
seed,  upon  which  it  is  merely  applied,  without 
at  all  adhering  to  it,  excepting  around  the  hilum. 
Few  parts  of  plants  exhibit  so  many  varieties  in 
their  form  and  nature  as  the  arillus.  It  is  con- 
sequently very  difficult  to  give  a  strict  definition 
of  it,  which  may  be  applicable  in  every  case. 

In  the  nutmeg  {myristica  officinalis),  the  arillus 
forms  a  fleshy  covering,  of  a  light  red  colour, 
divided  into  narrow  and  unequal  shreds.  This 
is  the  part  which  is  used  in  pharmacy,  and  is 
known  by  the  name  of  mace.  PolygtUa  vulgaris 
has  a  three-lobed  arillus  of  small  size,  forming  b 


kind  of  little  crown  at  the  base  of  the  seed.  In 
the  common  spindle-tree  {euot^mus  europaus), 
and  the  broad-leaved  species  of  the  same  genua 
(etiofi^mttf  latifolius),  the  arillus,  which  is  of 
an  orange  colour,  envelopes  and  conceals  the  seed 
on  all  sides.  In  euonymus  verrucosus,  it  forms 
an  irr^^lar  cup,  which  is  open  above. 

From  the  small  number  of  examples  given 
above,  it  will  be  seen  that  the  arillus  varies  ex- 
ceedingly in  colour  as  well  as  in  form  and  con- 
sistence; but,  as  its  origin  is  the  same  in  all 
cases,  it  is  easily  distinguished,  notwithstanding 
the  numerous  forms  under  which  it  may  present 
itself.  Various  parts  have  often  been  taken  for 
arilli ;  for  example,  the  outer,  obviously  fleshy 
part  of  the  proper  integument  of  the  seed,  in 
the  jasmine,  the  endocarp,  as  in  the  eofiee 
(coffcea  arabica),  the  rutaces,  &c.  It  is  a  gen- 
eral law,  to  which  no  exception  has  yet  been 
found,  that  the  arillus  is  never  met  with  in 
plants  which  have  a  monopettUous  corolla.  The 
tabemofmontana  might  seem  to  form  an  excep- 
tion; but,  when  better  examined,  its  all^;ed 
arillus  is  merely  the  outer  part  of  the  proper 
integument  of  the  seed,  which  is  soft  and  fleshy. 

Having  examined  the  component  parts  of  the 
pericarp,  the  partitions,  the  cells,  the  tropho- 
sperm and  the  arillus,  let  us  return  to  the  pericaip 
considered  in  a  general  point  of  view. 

In  the  pericarp,  as  in  the  ovary,  there  are  dis- 
tinguished :  1st,  The  hose,  or  the  point  by  which 
it  is  fixed  to  the  receptacle  or  the  peduncle; 
2dly,  The  summit,  which  is  indicated  by  the 
place  formerly  occupied  by  the  style  or  the 
sessile  stigma;  3dly,  The  axis.  Sometimes  the 
axis  is  not  merely  imaginary,  but  has  a  real  ex- 
istence, and  is  named  the  columella.  At  other 
times  it  is  fictitious,  or  is  represented  by  an 
imaginary  line,  passing  through  the  centre  of 
the  pericarp,  fr>Dm  its  base  to  its  summit. 

The  cohmella  foims  a  kind  of  little  pillar,  on 
which  are  supported  the  diJBferent  pieces  of  the 
fruit,  and  which  remains  at  the  centre  of  the 
pericarp,  when  these  have  fidlen  off ;  as  in  the 
euphorbiie  and  umbeUifene. 

The  seeds  being  enclosed  in  the  pericarp,  it 
becomes  necessary,  to  allow  them  to  issue  at  the 
period  of  their  maturity,  that  the  pericaip  should 
open  in  some  manner.  The  name  of  dehi- 
scence is  given  to  the  action  by  which  a  pericarp 
naturally  opens.  There  are  pericarps,  however, 
which  do  not  open,  and  which  are  termed  inde- 
hiscent;  as  in  the  synantheree,  labiatae,  gra- 
mineie,  &c. 

Among  the  pericarps  which  open  naturally  at 
the  period  of  maturity,  there  are  distinguished : 
1st,  The  ruptile  pericarps,  or  those  which  burst 
into  irregular  pieces,  of  which  the  number  and 
form  are  very  variable ;  2dly,  Those  which  open 
only  by  holes  formed  at  their  upper  part,  as  in 
the  genus  antirrhinum;  8dly,  Those  which  open 
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at  tbeir  mmunit  by  teeth,  which  are  at  first  close 
together,  but  which  separate  from  each  other,  as 
in  many  caryophyllee;  4thly,  Those  which 
separate  into  a  determinate  number  of  distinct 
pieces,  which  are  named  valves.  These  latter 
are  the  truly  dehiscent  pericarps.  The  number 
of  yalves  in  a  pericarp  may  always  be  learned 
by  the  number  of  longitudinal  seams  or  sutures, 
which  are  obsenred  upon  its  outer  sur&ce.  The 
true  yalves  are  of  the  same  number  as  the  cells 
of  the  pericarp.  Thus  a  dehiscent  fruit,  which 
is  quadriloculary  has  /our  yalves.  There  are 
some  exceptions,  however.  The  capsule  of  the 
▼iolet,  is  a  single  cell,  and  opens  into  three  valves. 
In  some  fruits,  each  of  the  valves  separates  into 
two  pieces,  so  that  the  number  of  the  former 
seems  double  what  it  ought  naturally  to  be. 

A  pericarp  is  called  Involve,  when  it  separates 
of  itself  into  two  equal  and  regular  valves ;  as  in 
the  lilac,  and  the  speedwells.  Trivalve,  when 
it  opens  into  three  valves;  as  in  the  tuHp,  the 
lily,  the  violet.  Quadrivalve,  or  with  four  valvei; 
as  in  the  genus  epilMumy  and  the  thorn-ap- 
ple. Quinquevahe,  opening  with  five  valves. 
MuUivake,  when  it  divides  into  a  greater  number 
of  yalves  or  distinct  segments. 

The  opening  of  the  valves  may  take  place  in 
different  ways,  agreeably  to  the  relative  position 
of  the  valves  and  partitions.  It  may  take  place 
at  the  middle  of  Uie  cells,  or  between  the  parti- 
tions which  then  correspond  to  the  middle  part 
of  the  valves.  This  is  observed  in  most  of  the 
aricines.  At  other  times  the  opening  takes 
plaeo  opposite  the  partitions,  which  it  usually 
divides  into  two  lamine ;  as  is  seen  in  the  scro- 
phularinee,  and  rhodoiacete.  Lastly,  the  burst- 
ing may  take  place  towards  the  dissepiment^ 
which  remains  free  and  entire  at  the  moment 
when  the  valves  separate;  as  in  the  bi^ftwniai 
and  calkma  vulgaris.  Most  commonly  the  open- 
ing takes  place  by  longitudinal  sutures.  In 
some  cases,  however,  these  sutures  are  trans- 
verse, and  the  valves  are  superimposed  upon 
each  other;  examples  of  which  are  seen  in  the 
henbane,  the  pimpernel,  and  tlie  plantain.  The 
fruit  may  be  crowned  by  the  teeth  of  the  calyx, 
when  the  ovary  is  inferior  or  parietal,  as  in  the 
pomegranate,  the  apple,  the  pear.  At  other 
times,  it  is  surrounded  by  a  tuft  of  bristly  hairs 
(the  pappus),  which  is  to  be  considered  as  a 
true  calyx.  This  is  the  case  in  almost  all  the 
species  of  the  extensive  tribe  of  synantheres. 

The  pappus  may  be  sessile,  or  applied  directly 
upon  the  summit  of  the  ovary,  without  the  aid 
of  an  intervening  body ;  as  in  the  genera  hierct- 
Hum,  scnchus,  prenanthes,  fig.  a.  In  other  genera, 
it  is  supported  upon  a  small  pivot  or  stalk,  which 
is  named  the  stipe,  and  the  pappus  is  said  to  be 
siipUate,  as  in  the  lettuce  and  dandelion,  &c., 
fig.  h.  The  hairs  of  which  the  pappus  is  com- 
posed, may  be  simple,  or  undivided,  in  which 


case  the  pappus  is  said  to  be  pilose  or  hairy^    At 
other  times  they  are  feathory,  or  iiave  on  their 
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sides  other  shorter  and  finer  hidrs,  resembling 
the  barbs  of  a  feather.  The  pappus  is  then 
named  plumose  qt  feathery* 

In  the  valerians,  the  pappus,  which  is  obvi- 
ously nothing  but  the  limb  of  the  calyx,  is  at 
first  rolled  up  within  the  flower,  and  appears  in 
the  form  of  a  small  circular  rim  at  the  upper  part 
of  the  ovaiy ;  but,  some  time  after  fecundation, 
it  is  seen  to  stretch  out,  elongate,  and  form  a 
true  feathery  pappus. 

The  pericarp  also  not  unfrequently  presents 
membranous  appendages  in  the  form  of  wings; 
as  in  the  <»lTn  and  maple.  According  to  the 
number  of  these  appendages,  it  is  named  dipter- 
ous, tripterous,  tetrapterous,  &c.  Sometimes 
it  Ib  covered  with  long,  stiff  hairs,  as  in  hntarus; 
or  is  stuck  over  with  spines^  as  in  the  horse- 
chestnut  and  thorn-apple. 

As  every  JruU  is  composed  of  two  parts,  the 
pericarp  and  the  seed,  we  have  first  to  distinguish 
these  two  parts  firom  each  other.  We  know  that 
the  seed  is  always  contained  within  the  pericarp. 
If  we  cut  a  peach  in  two,  we  shall  find  its  centre 
occupied  by  a  cavity  or  cell,  containing  a  single 
seed,  rarely  two.  The  seed  once  distinguished, 
all  that  is  placed  externally  of  it^  according  to 
Richard,  belongs  to  the  pericarp,  and  he  thus 
enumerates  its  different  parts.  In  the  first 
place,  we  find,  at  the  outside  of  the  whole,  a 
thin,  coloured  pellide,  aovered  with  a  very  short 
down,  which  is  easily  removed.  This  pellicle  is 
the  epiearp.  The  internal  cavity  of  the  pericarp 
is  lined  by  a  smooth  membrane,  intimately 
united  to,  and  confounded  with,  the  hard  part 
which  forms  the  nut  or  shell.  This  membrane 
KB  the  endocarp.  All  the  thick,  fleshy,  spungy 
part,  contained  between  the  endocarp  and  tiie 
epiearp,  forms  the  sarcocarp.  But  to  which  of 
these  three  parts  belongs  the  bony  shell  which 
we  observe  within?  Is  it,  as  was  long  supposed, 
a  proper  integument  of  the  seed,  a  thick  and 
woody  endocarp,  or  is  it  part  of  the  sarcocarp 'i 
These  questions  can  easily  be  solved  by  examin- 
ing how  this  hard  part  is  formed.  If  we  take 
a  young  peach,  long  before  it  is  ripe,  and  cut  it 
through,  we  find  no  resistance,  there  being  aa 
yet  no  solid  shell  in  it.    At  this  period,  the 
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three  parts  of  the  pericarp  are  extremely  distinct 
from  each  other,  and  the  endocarp  is  here  evi- 
dently under  the  form  of  a  mere  membrane  ap- 
plied upon  the  internal  surface  of  the  sarcocarp. 
But,  shortly  after,  we  see  the  part  of  the  sarco- 
carp nearest  this  inner  membrane  gradually  be- 
coming whiter  and  denser,  and  passing  through 
aU  the  intermediate  stages,  before  acquiring  the 
bony  solidity  which  it  presents  at  the  period  of 
maturity.  Now,  in  this  case,  although  this 
portion  of  the  sarcocarp  is  intimately  united  and 
confounded  with  the  endocarpy  it  cannot  by  any 
means  be  referred  to  the  latter,  but  belongs  to 
the  sarcocarp,  as  it  is  really  formed  by  it.  The 
shell,  or  the  bony  part  which  is  found  at  the  centre 
of  the  peach,  is  therefore  formed  by  the  endoearpy 
to  which  is  joined  an  ossified  portion  of  the  tfor- 
cocarp.  What  we  hare  here  said  of  the  peach 
is  equally  applicable  to  the  apricot,  the  prune, 
the  cherry,  and  the  almond.  Such  are  Richard's 
views  of  the  pericarp,  but  other  botanists  are 
still  disposed  to  consider  the  shell  of  such  seeds 
as  distinct  from  the  soft  enveloping  pulp. 

If  we  now  take  the  fruit  of  the  common  pea 
and  analyze  it,  we  find  it  to  be  elongated  and 
compressed  so  as  to  present  two  short  edges^ 
along  which  run  two  longitudinal  mOures,  .  This 
circumstance  shows  that,  when  ripe,  it  will  open 
in  two  segments  or  wUifes,  It  is,  therefore,  a 
bivalve  pericarp.  On  cutting  it  longitudinally, 
we  find  only  a  single  internal  cavity,  containing 
from  eight  to  ten  seeds.  Thus  it  is  unilocular 
and  polyspermow.  The  seeds  are  all  fixed,  along 
the  upper  suture,  to  a  small  thick  margin,  run- 
ning along  the  suture,  and  giving  off  a  distinct 
prolongation  to  each  seed.  All  that  occurs  ex- 
ternally of  the  seed  fonns  part  of  the  pericarp. 
At  the  outer  surface  is  a  thin  membrane,  which 
adheres  closely  to  the  adjacent  part :  it  is  the 
epicarp.  The  internal  cavity  is  lined  by  another 
membrane,  not  quite  so  closely  adhering :  it  is 
the  endocarp.  The  fleshy,  green,  and  vascular 
part,  which  is  observed  between  these  two  mem- 
branes, although  of  no  great  thickness,  is  the 
sarcocarp.  The  small  longitudinal  prominence 
which  runs  along  the  stawrCy  and  to  which  the 
seeds  are  attached,  is  the  trophosperm.  Each 
little  prolongation  connecting  a  seed  with  that 
body  is  apodosperm. 

We  thus  see  that  the  pericarp  is  the  part  of 
the  fruit  which  forms  the  walls  of  the  simple  or 
multiple  cavity  in  which  the  seeds  are  contained : 
that  ft  is  always  composed  of  three  parts:  Ist, 
The  qncarp,  or  membrane  by  which  it  is  covered 
externally ;  2dlyy  The  endocarp^  or  internal  par- 
ietal  membrane  lining  its  internal  cavity  ;  Qdfy, 
A  more  or  less  thick  and  fleshy  part,  which, 
however,  is  sometimes  thin,  and  not  easily  per- 
ceived, but  always  vascular,  and  which  is  named 
the  sarcocarp  or  mesoearp;  and  that  the  pericarp 
is  often  divided  internally  by  partitions  into  a  I 


greater  or  less  number  of  eellsy  when  it  is  called 
biloculary  iriloculary  quadriloculary  mukiloculary 
&c.    The  point  of  the  cavity  of  the  pericarp 
to  which  the  seeds  are  attached  presents  a  fleshy 
prominence,  of  variable  size,  coming  off  frt>m 
the  sarcocarp,  which  has  received  the  name  of 
trophosperm.    The  podospemiy  again,  is  the  little 
process  of  the  trophosperm  which  supports  the 
seed.    When  the  trophosperm  or  the  podatperm 
cover  the  seed,  so  as  to  embrace  it  over  a  con- 
siderable extent,  the  peculiar  prolongation  by 
which  this  is  effected  bears  the  name  of  ariUus* 
Fruits,  considered  in  a  general  point  of  view, 
have  been  divided  in  various  ways,  and  have  re- 
ceived particular  names.      'Rius,  the  name  of 
simple  fruit  has  been  given  to  that  which  pro- 
ceeds from  a  single  pistil,  contidned  in  a  flower; 
of  which  kind  is  the  peach,  the  cherry,  &c.    A 
multiple  fruit,  on  the  contrary,  is  that  proceed- 
ing from  several  pistils  contained  in  the  same 
flower :  for  example,  the  rasp,  the  strawberry, 
the  fruit  of  the  genera  ranunculusy  demaiiSy  &c. 
Lastl}",  the  name  of  compound  fruit  is  given  to 
that  which  results  frt)m  a  greater  or  less  num- 
ber of  pistils  placed  close  together,  and  ofl^n 
united,  but  all  coming  from  distinct  flowers  sit* 
uated  very  near  each  other ;  as  in  the  mulberry. 
According  to  the  nature  of  their  pericarp, 
fruits  are  distinguished  into  dry  and  fleshy.  Dry 
frttits  are  those  whose  pericarp  is  thin,  or  formed 
of  a  substance  generally  containing  little  juice. 
Fleshy  fruits,  on  the  contrary,  have  a  thick  and 
succulent  pericarp,  and  their  sarcocarp  in  parti- 
cular is  very  large.     Of  this  kind  are  melonsi 
peaches,  apricots,  &c.    Fruits  may  remain  en- 
tirely closed  in  all  parts,  or  may  open  into  a 
determinate  number   of  pieces  named  valves. 
From  these  circumstances,  they  are  distinguished 
into  d^iscent  and  indehiseent.    The  latter,  when 
they  are  dry,  are  also  named  capsular  fruits. 
According  to  the  number  of  seeds  which  they 
contain,  they  are  divided  into  oligospermous  and 
polyspermous,     Oligospermous  fruits  are  those 
which  contain  only  a  small  number  of  seeds^ 
which,  in  most  cases,  is  precisely  determined : 
whence  the  epithets  monospermausy  dispermousy 
trispermousy  tetraspermouSy  pentespermousy  &c^ 
applied  to  the  firuit^  to  denote  that  the  number 
of  its  seeds  is  one,  two,  three,  four,  five^  &c 
Polyspermous  fruits  are  all  those  which  contain 
numerous  seeds,  the  precise  number  of  which  it 
is  unnecessary  to  determine. 

The  form  and  structure  of  the  pericarp,  being 
so  various  in  different  plants^  botanists  hare 
foimd  it  extremely  difiicult  to  arrange  them 
under  any  systematic  dassificaiion;  the  following 
distinguishing  forms,  however,  can  be  always 
recognized :  the  capsule,  the  pome^  the  berry, 
the  nut,  the  drupe,  the  silique,  the  legume,  and 
the  cone. 
The  capsule  is  a  dry  and  membranaceoos  peri- 
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oirp.sepantingfoT  themostpart,  wheniipe, 
valre^  or  at  leaat  opening  in  soma  definite  aud 
determinate  manner;  it  is  seen  intheBnowdrop, 
bell  flower,  and  poppy-  It  is  one  valved,  as  in 
primula,  two  Talved  as  in  eeraxi,  many  valved 
as  in  oio/u,  or  without  valves,  as  in  the  mA.  In 
the  lily  the  ralres  ate  vertical,  in  anagallia  thej 
are  truuTsiw,  in  meadow  saSron  they  are  intro- 
Heoted.  It  ia  one  celled  as  in  the  violet,  two 
celled  in  veronica,  three  celled  in  the  iiis,  or 
many  celled  as  in  the  andromeda.  In  convol- 
Tolua,  the  partitions  are  central,  in  the  poppy 
they  are  marginal  and  incomplete,  in  the  tulip 
they  are  perpendicular  to  the  valvea,  and  in  the 
water  li^  they  bear  the  seed.  In  the  tm,  the 
opening  ts  longitudinal,  in  hydiciamtu  it  u 
horizontal.  In  tikrie  it  is  at  the  apex,  in  j^- 
Ima  at  the  dde,  and  the  triglxhin  at  the  base. 
In  some  casea  the  varieties  of  form  and  struc- 
ture which  the  capmle  aastimea,  are  so  striking 
or  peculiar  as  to  have  been  thooght  worthy  of 
being  designated  by  proper  names,  as  the  utricle, 
lanara,  lag,  and  eoceus.  The  utriclt  ia  a  small 
and  bladder-like  capsule,  without  valves,  consist- 
ing of  one  cell,  and  one  seed,  as  seen  In  the  cle- 
matis and  charopodium.  In  galKam  it  is  light, 
closely  investing  the  seed ;  in  adonia  and  thalio- 
trum,  it  b  loose.  In  amaranthtit  it  burata  hori- 
EOntally  in  the  middle,  and  in  eheropodium  it  is 
10  tender  as  to  be  aanly  rubbed  off  with  the  finger. 

The  tamara  ia  a  compressed  and  leathery  cap- 
sule, of  one  or  two  cells,  bat  without  valves, 
t^rmioBting  in  a  membranaceous  wing  or  border, 
and  falling  off  entire  vritb  the  contained  seed  by 
wliicb  it  is  irr^ularly  buret  open  in  the  process 
of  gemiination,  as  in  the  ash,  elm,  and  maple. 

The  bag  is  an  elongated  and  leathery  capsule, 
consisting  of  one  valve  and  one  cell,  and  opening 
longitudinally  on  the  one  side.  It  is  sometimes 
dngle,  hut  more  frequently  double,  with  the 
seeds  loose  or  attached  to  a  proper  receptacle, 
which  ia  generally  the  edge  of  the  seam  by  which 
it  opens,  as  is  seen  in  the  genus  tiinea  oi  paana. 

The  ateeiu  is  a  dry  and  elastic  capsule,  of  two 
or  more  lobes  joined  together,  each  forming  a 
cell,  and  containing  a  seed,  but  separating,  when 
ripe,  from  the  axis,  and  bnisting  longitudinally 
Into  two  valves  united  at  tlie  base.  It  is  two 
o^ed,as  in  nwnw-M^,  three  celled  in  euphorbia, 
many  celled  as  in  puraerepHatu,  the  valves  of 
whidi  latter,  it  is  said,  when  fully  ripe  and  dry, 
frequently  buist  open  with  a  sudden  and  violent 
jerk,  so  as  to  produce  an  explosion  like  the  re- 
port of  a  piatol.  u. 

The  ponte  Is  a  pulpy  or 
fleshy  pericarp,  without 
valves,  but  inclosing  a 
capsole.  It  is  exempli- 
fied in  the  &miliar  case 
of  the  apple,  from  the 
Utto   appellatimi    from 


which  it  has  taken  its  name.  It  is  generally 
of  a  globular  or  oval  figure,  as  in  most  varieties 
of  the  apple,  but  sometimes  it  is  inversely  coni- 
cal, as  in  the  pear.  At  the  apex  it  ia  marked 
with  a  sniatl  cavity,  surrounded  by  the  re- 
mwns  of  the  calyx,  which  is  persistent,  or  in 
the  language  of  other  botanists,  adherent;  this 
cavity  is  the  umUliew,  or  eye  of  the  fruit;  at 
the  base  there  is  often  also  a  small  cavity  formed 
by  the  expansion  of  the  pome,  around  the  in- 
sertion of  the  fool  stalk,  which  has  not  received 
any  particular  name;  in  the  pear,  the  poina 
tapers  down  gradually  to  the  point  of  insertion, 
aud  renders  the  cavity  less  distinct.  The  en< 
closed  capsule  is  a  thin  and  membranaceous  sub- 
stAoce,  consisting,  for  the  most  pari,  of  five  dis- 
tinct cells. 

The  btrry  is  a  soft  and 
^  pulpy  pericarp,  contain- 

ing one  or  more  seed^  but 
not  separating  into  r^;u- 
lar  v^ves,  nor  enclosing 
a  capsule.  It  b  exempli- 
fied in  ihe  common  goose- 
berry, currant,  and  straw- 
berry. It  b  not,  however, 
always  strictly  succulent, 
for  in  the  ivy  it  b  of  u 
dry  and  mealy  uatur^  and  in  trittOalu,  it  b 
covered  with  a  sort  of  brittle  cruaU  The  same 
may  be  said  of  the  gourd,  melon,  and  cucumber, 
together  with  the  lemon,  and  orange,  which 
though  regarded  by  botanists  as  I>eing  varieties 
of  the  berry,  are  yet  covered  with  a  thick  coat 
or  rind,  wiiich  is  not  pulpy.  The  seed  vessel  of 
cucurbitaceous  plants  b  even  distinguiahed  by 
the  peculiar  name  oipepe,  and  chaiacterized  by 
having  its  seeds  situated  remote  from  the  axis, 
and  inserted  into  the  sides  of  the  fruit ;  the  fig- 
ure of  tlie  beny  b  for  the  most  part  globular, 
as  in  vaecinimn,  but  in  the  stiawbeny  it  ia 
oval.  In  daphne,  it  U  one  seeded,  in  asparagus 
it  is  generally  two  seeded,  in  the  ivy  three 
seeded,  in  t^mphaa  many  seeded.  Sometimes 
the  seeds  are  irregulariy  dispersed  in  the  pulp, 
as  in  n^mphtga;  sometimes  they  are  attached  to 
a  common  receptacle,  as  in  M^onus},- and  occasion- 
ally the  cells  are  separated  by  r^ular  partitions, 
as  in  the  lemon.  In  the  foregoing  examplea  the 
berry  b  said  to  be  simple  when  it  consists  of 
only  one  ovary,  but  sometimes  it  b  compound 
when  several  ovaries  are  inserted  into  one  mass, 
as  in  the  bramble  and  bread  fruit  In  thb  case, 
each  Ofary  contains  a  seed,  and  the  individual 
ovaries  are  also  brther  designated  by  the  pecu- 
liar appellation  of  acini.  It  should  be  observed, 
however,  that  the  berry  of  the  bramble  u  com- 
posad  of  the  united  ovaries,  of  only  a  dngle 
fiowar;  while  that  of  the  bread  fruit  b  com- 
posed of  the  united  ovaries  of  many  flowera, 
Sereral  other  firuits,  ttaoi^  not  oomvpondiny 
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exactly  to  the  abore  defimtion  or  exceptions, 
are  regarded,  however,  by  botanUU  u  being  abo 
rarieticg  of  the  berry,  snch  particularly  as  those 
of  the  juniper  and  yew  tree.  In  the  former  the 
tcales  of  the  fertile  catkin,  which  ultimately  be- 
come Eucculeut,  anite  also  together  and  farm  a 
globular  fruit,  reaembling  ft  berry  bo  much  as  to 
liave  obtained  the  name.  In  the  latUr,  the 
calyx  or  receptacle,  aa  it  is  generally  believed  to 
lie,  which  is  at  first  a  thin  and  scaly  like  sub- 
stance, of  a  whitish  or  greenish  complexion, 
embracing  merely  the  base  of  the  ovary,  expands 
and  enlarge*  into  a  thick  and  pulpy  envelope,  of 
a  hell  shaped  figun,  and  of  a  most  beautiful  red, 
inveatuig  the  whole  of  the  ovary  except  the 
month  or  open  extremity,  and  giving  the  fruit 
the  appearance  of  a  beny,  as  it  is  gener»lly 
called,  though,  strictly  epeakiiig,  it  is  more  pro- 
perly a  nut  than  a  berry. 

The  nut  thell  is  a  pericarp 
of  ft  hard  woody  texture, 
though  sometimes  of  the 
conastence  of  leather ;  it 
rarely  opens  spontaneously, 
or  if  it  does  so,  it  divides 
into  two  valves  only.  The 
scom  and  filbert  are  ex- 
amples of  the  hard  nut ;  th«  Acorn, 
chestnut  of  the  soft  leathery. 
In  the  genus  eehitmt,  the  pericarp  is  cnurtace- 
ons,  and  in  myoKtis  as  hard  as  flint.  The  figure 
of  the  nut  diell  is  generally  spherical  or  oral, 
sometimes  it  is  angular.  The  acom  is  a 
single  celled  fruit,  and  one  seeded,  in  conse- 
quence of  the  constant  abortion  of  several  ovules. 
It  proceeds  from  an  inferior  many  celled  and 
many  seeded  ovary,  of  which  the  pericarp  is  ii 
timately  attached  to  the  seed,  and  always  pre- 
sents at  its  summit  the  very  minute  teeth  of  the 
limb  of  the  calyx,  and  is  in  part  contained  In  a 
Idnd  of  scaly  or  leafy  involucre^  named  the  cnp. 
In  trapa  it  is  two  celled,  and  in  the  chestnut , 
nx  celled,  but  the  partitions  are  not  perceptible  ' 
In  the  mature  state  of  the  fruit.  The  cont^ed  . 
seed  or  nnt  is  generally  denominated  the  nuc- 
leus, and  is  extricated  for  the  most  part,  by 
means  of  a  fissure,  effected  in  the  process  of  ger- 
mination, or  by  the  gradual  decay  of  a  part. 
But  in  the  walnut  the  shell  opens  spontaneously 
into  two  Talves,and  in  the  filbert,  in  which  it  does 
not  perhaps  open  spontaneously,  the  valves  seem 
at  least  to  be  marked  out  by  a  sort  of  superficial 
line,  and  are  eamly  divided  with  the  assistance 
of  a  knife.  In  lyeopiia  it  opens  by  a  hole  or 
fissure  at  the  base,  and  in  trapa  by  a  hole  at  the 
apex.  Sometimes  it  is  naked,  as  in  lycopris; 
whik  in  other  cases  it  is  coated  or  covered  with 
a  membranona  envelope,  either  wholly  or  In 
|iart,  as  in  the  acom  and  walnut. 

The  Ai*p«  is  a  soft  and  pulpy  pericarp,  with- 
out Tolres,  but  inclodng  a  nut.      It  may  be 


exemplified  in  what  b  gen- 
erally called  stone  fruit,  as  in 
the  cherry,  the  peach,  the  apri- 
cot. It  is  generally  round,  as 
in  the  cherry ;  or  dliptical,  as 
in  the  apricot.  In  the  genus 
htUtia  it  is  winged.  Ila  buI>- 
stance  is  succulent,  as  in  the 
plum;  or  fibrous,  as  in  the 
cocoa-nut;  or  dry  and  leath- 
.j,^  cry,  as    in  the   almond,  ipar- 

ganivm  ani  gaara,  i^hich  last  are  nearly  allied 
to  nuts.  It  opens  for  the  most  part  merely 
by  accident  or  decay,  but  In  the  peach,  and 
perhaps  a  few  othera,  it  opens  spontaneously. 
ITie  shell  of  the  dnipe  is  generally  very  hard, 
whence  the  term  stone  fruit.  But  in  some  cases 
it  is  soft  and  tender,  as  in  »«r'»*«'''«P^""**'  "* 
some  it  is  leathery,  as  in  hj/phmm;  and  in  some 
woody,asine«-6<ra.  It  does  not,  perhaps,  many 
case  open  spontaneously,  and  yet  there  are  some 
ahellfl  in  which  the  traces  of  valves  may  be  dh(- 
cemed,  as  in  that  of  eleocarpus ;  or  in  which  a 
division  may  eaaly  be  effected,  by  means  of  the 
knife,  as  in  prvnui.  Incomplete  valves  indeed 
are  sometimes  found  at  the  top  of  the  shell,  as 
in  nitraria  and  gaura,  so  as  to  make  it  resemble 
ft  toothed  capsule ;  and  in  a  few  genera  there  is 
an  opening  formed  by  means  of  a  hole  or  pore 
at  the  top,  as  in  cocoa-nut.  The  figure  of  the 
shell  is  very  often  eUiptical  or  egg-shaped,  hut 
compreeeed,  amuming,  hovrever,  a  great  variety 
of  modification,  sufficientjin  mostcasesto  deter- 
mine species.  Its  aurfaoo  is  never  quiUsmooth, 
but  often  rough,  and  irregularly  furrowed,  as  in 
the  peach;  in  order,  perhaps,  that  it  might  the 
more  closely  unite  with  the  exterior  part  of  the 
fruit.  Sometimes  the  shell  is  separable  into 
several  different  divioons,  each  formii^  an  en- 
closed cavity,  and  contfdning  a  seed.  _  In  this 
case  each  division  assumes  the  appellation  of  a 
pyrena,  and  the  fruit  is  sud  to  be  deperenoia, 
tn^ertnom,  or  polypermoua,  according  to  the 
number  of  divisions  into  which  it  separstee. 
The  partitions,  however,  as  in  the  compound 
nut,  are  effaced  in  the  matured  fruit. 


The  tUifue  or  pod  ts  a  dry  and  elongated 
pericarp,  conristing  of  two  valves  with  two  op* 
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poalte  aeama,  to  wliiuh  the  seeda  u«  slUmAtely 
attaclied.  It  is  lud  to  be  mlieolaos,  if  the  tiAiu- 
vene  and  longitudinal  diainet«ra  are  equal  or 
neari;  BO,  n  in  tAfu^  fig.  a ;  and  dliquoee,  if  the 
longitndinal  diameter  exceeds  the  transvene,  aa 
aa  to  ^70  to  the  pod  the  oblong  figure,  at  in 
eMraMhutf&g.b.  IninMnaithepod  it  cylindri- 
cal, in  eryiimum  it  ie  fbnroomered,  in  Itpiditim  it 
ia  elliptical,  and  in  Maspi  it  ia  inTeraely  heart- 
■h^wd.  The  Boriaoe  of  the  pod  ie  generally 
nnooth  or  pnbeacent,  bnt  in  raphanue  and  aia- 
apia,  it  is  corered  with  protuberancea.  Though 
th«  Talvea  aie  generally  two,  yet  the  pod  of  the 
genua  btmioe  is  wholly  without  vahrea.  Id 
daUaria  the  Talm  open  with  a  sadden  jei^ 
and  in  tardomin,  afW  opening,  tiiey  roll  back 
q>iTally.  Sometimes  the  partitiona  are  parallel 
to  the  Talvea,  as  in  drain,  and  Bometimee  they 
are  contnry,  aa  in  titbtdarica,  but  aJwaya  longi- 
tudinal. The  cella  of  the  rilique  are  generally 
two  in  number,  aa  in  cheiianthus,  but  aome- 
tlmes  the  ralvea  are  without  partitJonB,  and 
the  pods  consequently  an  celled,  as  in  tlie  g«nua 
iaatis. 

The  Ii^wfw  b  a  dry  and  **■ 

elongated  pericarp,  con- 
sisting of  two  ralres  with 
two  opposite  seams,  to  the 
om  of  which  only  the 
seeds  are  attached,  as  ex- 
emplified in  the  pea  and 
bean.  It  oonrists,  for  the 
most  part,  of  one  e^  only, 
aa  in  eatlffnii;  but  some- 
times it  ooBaists  of  two 
cells  M  in  attragaluH,  and  fm. 

sometimu  of  many,  aa  in  lotua.  It  is  one  seeded, 
aa  in  tri/aliiim  proemAmt;  two  seeded,  as  in 
tri/blivm/raffifervM;  or  many  seeded,  as  in  puwn. 
Ita  figure  is  oblong,  aa  in  h^;  or  cylindrical,  aa 
in  ortbut;  or  compmeed,  as  in  hippoonum;  or 
rhomboidal,^  in  ononw;  or  gibbous,  as  in  (Ufrt^- 
aiut;  or  spiral,  aa  in  vMdicago:  or  inversely  heart- 
ahaped,  as  in  pofy^ala.  The  aubetanee  of  the 
I^ome,  when  ripe,  is  membranaceous,  as  in  mtd- 
ieago;  or  leathery,asin  vieia;  orflrm  and  woody, 
as  in  wiimoia;  sometimes  the  surface  is  emooUi, 
at  othera  rough.  Such  ia  the  general  charao- 
ter  of  the  legume ;  but  there  is  also  a  peculiar 
vwirty  of  i^  which,  though  extemaUy  forming 
longitudinal  sutures,  to  one  of  which  only  the 
seeds  are  attached,  does  not  yet  open  longitud- 
inally by  means  of  two  general  valves,  but  trana- 
Tcnety,  by  means  of  joints;  each  joint  forming  a 
cell  that  coiitMDS  one  seed,  which  i»  finally  ex- 
tricated by  the  opening  of  the  individual  joint 
when  detached.  Tills  variety  of  the  legume  is 
rfgarded  by  WtMenow  as  constituting  a  dis- 
tinct apeciea  of  pericarp,  designated  by  the  name 
of  commentom.  Bat  It  is  a  diatinction  to  which 
It  seems  scarcely  entitM. 


^  The  arcbiU  or  com  ia  a 

liard  and  woody  pericarp, 
couttsting  of  the   general 
receptacle    asd    indurated 
scales  of  the   catkiu;    in 
some  caaes,  however,  aa  In 
the   larch,  the   scales  are 
rather  leodiery  than  woody, 
and  in  others,  aa  the  com- 
mon fir,  {pimu  ^Iveitrit,) 
they  are  beset  with  tuber- 
Fir  roM.  cles.      Under    each     scale 
there  ia  lodged  one  or  more  seeds  or  nuts,  in 
which  the  seeds  are  contained.    The  figure  of 
the  stfobila  is  g«>erally  conical,  or  cylindrical, 
as  in  most  apeciea  of  pines,  but  somctimea  alao  it 
is  spherical,  aa  in  the  cedar.    In  the  mature  state 
of  Uie  fruit,  the  scake  which  are  now  dosdy 
imbricated,  cover  Qie  seeds  or  nuts  so  completely 
aa  to  oasume  the  appearance  of  fiirming  only  one 
compact  whole,  and  thus  the  strobile  hangs  upon 
the  tree  during  the  wliole  of  the  wintw  season, 
protecting  the  inclosed  seeds,  but  the  heats  of 
the  succeeding  summer  have  no  aooner  arrived, 
than  the  scales,  formerly  close  and  compact,  be- 
gin to  shrink  and  separate,  detaching  themselves 
from  one  another  by  the  whole  of  their  con- 
nected snr^Ke,  and  Uins  forming  a  passage  for 
the  discharge  of  the  seeds.  , 

When  a  fruit  has  attained  its  lull  maturity,  it 
opens,  the  different  parts  of  which  it  is  composed 
separatA,  a^d  the  seeds  which  it  contuns  burst 
the  bands  that,  until  now,  kept  them  confined 
in  the  cavity  in  which  they  were  developed. 
This  action,  by  which  the  seeds  are  naturally 
dispersed  over  the  surface  of  the  ground,  at  the 
period  when  they  are  ripe,  is  called  distmtina- 

In  the  wild  or  natural  state  of  plants,  the 
dissemination  of  the  seeds  is  the  most  powerful 
agent  in  the  reproduction  of  epecies.  In  fitct, 
were  the  seeds  contained  in  a  fruit  not  to  Issue 
in  order  to  be  dispersed  over  the  earth  and  there 
be  developed,  speciee  would  ceaae  to  be  repro- 
duced, and  entire  races  would  disappear;  and, 
aaall  planta  have  a  determinate  duration,  a  period 
would  neceesBrily  arrive  when  all  would  have 
ceased  to  live,  and  when  vegetation  would  have 
for  ever  disappeared  fivm  the  surface  of  the 
globe.  The  commencement  of  diaaeminalion 
indicates  the  termination  of  life  in  annua]  plonto, 
for,  before  it  can  take  place,  it  is  necessary  that 
the  fruit  should  have  attained  maturity,  and 
that  it  should  have  beoome  in  some  degree  dried, 
but  still  this  phenomenon  does  not  take  place,  in 
annual  herbaceous  plants,  untU  tlie  period  when 
vegetation  has  entirely  ceased.  In  woody  plants, 
dissemination  always  f«k*  place  during  the 
period  of  rest  into  which  tliey  enter  when  their 
liber  has  become  exhausted,  and  is  no  longeraWe 
to  ^ve  rise  to  leaves  or  organs  of  fhictification. 
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The  fecundity  of  plants,  in  other  words,  the 
astonishing  number  of  germs  or  seeds  which  they 
produce,  is  one  of  the  causes  which  are  most 
powerful  in  &cilitating  their  reproduction,  and 
in  effecting  their  surprising  multiplication.  A 
single  capsule  of  the  white  poppy  has  been 
known  to  contain  8000  seeds,  and  a  single  cap- 
sule of  the  vaniilay  from  10  to  1500 ;  a  single 
stalk  of  ga  mays  will  produce  2000  seeds;  a 
single  plant  of  inuh  heleniumy  or  elicampane, 
3000;  and  a  single  spike  of  typha  m^joTy  or 
greater  cat's  tail,  10,000 ;  a  single  plant  of  tobacco 
has  been  found,  by  calculation,  to  produce  the 
almost  incredible  number  of  360,000;  and  a 
single  stalk  of  spleen-wort  has  been  thought  by 
estimation  to  produce  at  least  a  million  of  seeds. 
Let  one  imagine  the  regularly  increasing  pro- 
gression of  this  number,  merely  to  the  tenth 
generation  of  these  plants,  and  he  will  hardly 
conceire  how  the  whole  surface  of  the  earUi 
should  not  be  covered  by  them.  But  many 
causes  tend  to  neutralize,  in  part,  the  effects  of 
this  astonishing  fecundity,  which,  by  its  very 
excess,  would  soon  prove  injurious  to  the  repro- 
duction of  plants.  In  &ct,  all  the  seeds  are  not 
placed  by  nature  in  circumstances  favourable  to 
their  development.  Besides,  numerous  animals, 
and  man  himself,  deriving  their  principal  nutri- 
ment from  fruits  and  seeds,  destroy  incalculable 
quantities  of  them.  Various  circumstances  &v- 
our  the  natural  dispersion  of  seeds.  Some  of 
these  result  from  the  structure  of  the  pericarp, 
and  others  depend  upon  the  seeds  themselves. 
Thus,  there  are  pericarps  which  open  naturally 
with  a  kind  of  elasticity,  by  means  of  which  the 
seeds  contained  by  them  are  projected  to  greater 
or  less  distances.  The  fruits  of  hura  erepitansy 
diancBa  tnusciptUay  the  fraxinella,  and  balsamine, 
separate  their  valves  rapidly,  and  by  a  kind  of 
spring,  project  their  seeds  by  this  means  to 
some  distance.  The  fruit  of  edxilHum  elateriumy 
when  ripe,  separates  from  the  peduncle  which 
supported  it,  and  projects  ita  seeds  with  surpris- 
ing rapidity  through  the  cicatrix  of  its  point  of 
attachment. 

The  seeds  of  oats,  when  ripe,  are  projected  from 
the  calyx  with  such  violence,  that  in  a  fine  and 
dry  day,  in  passing  through  a  ripe  field,  they 
may  be  heard  as  then  thrown  out  with  a  sudden 
snap.  The  pericarp  of  the  dorsiferous  ferns  is 
liimished  with  a  sort  of  peculiar  elastic  ring,  in- 
tended, as  it  would  appear,  for  the  very  purpose 
of  projecting  the  seeds.  The  capsule  of  the 
cucumber,  geranium  geumy  and  fraxinella,  dis- 
charge their  seeds  also  when  ripe,  with  an  elastic 
jerk.  But  the  pericarp  of  impatienSy  which  con- 
sists of  one  cell,  with  five  vcdves,  exhibits,  per- 
haps, one  of  the  best  examples  of  this  mode  of 
dispersion.  If  it  is  accidentally  touched  when 
ripe,  it  will  immediately  burst  open,  while  the 
valves  coiling  themselves  up  in  a  spiral  form. 


and  springing  from  the  stem,  discharge  the  con- 
tained seeds,  and  scatter  them  all  around.  The 
bursting  of  the  pericarp  of  some  species  of  pinea 
is  also  worthy  of  notice.  The  cone  remains  in 
the  tree  till  the  summer  succeeding  that  on 
ivhlch  it  was  produced,  the  scales  being  stOl 
closed.  But  when  the  hot  weather  has  com- 
menced, and  continued  for  some  time,  so  as  to 
dry  the  cone  thoroughly,  the  scales  open  of  their 
own  accord  with  a  sudden  jerk,  ejecting  the  con- 
tained seeds,  and  if  a  number  of  tiiem  happens  to 
burst  together,  which  is  often  the  case,  the  noise 
is  such  as  to  be  heard  at  some  considerable  dis- 
tance. The  twisted  arm  of  avenafaiiiay  or  wild 
oat,  as  well  as  that  particularly  of  feranium 
cicutariumy  and  some  others,  seems  to  have  been 
intended  for  the  purpose  of  aiding  the  further 
dispersion  of  the  seed  after  being  discharged  from 
the  plant  or  pericarp.  This  spiral  arm,  or  spring, 
which  is  beset  with  a  multitude  of  fine  and 
minute  hairs,  possesses  the  property  of  contract- 
ing by  means  of  drought,  and  of  expanding  by 
means  of  moisture.  Hence,  it  remains  of  neces- 
sity in  a  perpetual  state  of  contraction  or  dilata- 
tion, dependent  upon  change  of  weather,  from 
which  as  well  as  from  the  additional  aid  of  the 
fine  hairs  which  act  as  so  many  fulcra^  and 
cling  to  whatever  object  they  meet,  the  seed  to 
which  it  is  attached  is  kept  in  continual  motion 
till  it  either  germinates  or  Is  destroyed.  The 
arm  of  barley,  which  is  beset  with  a  number  of 
minute  teeth  all  pointing  to  its  upper  extremity, 
presents  also  similar  motions.  For  when  the 
seed  with  its  arm  falls  from  the  ear,  and  lies  fiat 
upon  the  ground,  it  is  necessarily  extended  in 
its  dimensions  by  the  moisture  of  the  night,  and 
contracted  by  the  drought  of  the  day.  But  as 
the  teeth  prevent  it  fr-om  receding  in  the  direc- 
tion of  the  point,  it  is  consequently  made  to 
advance  in  the  direction  of  the  base  of  the  seed, 
which  is  thus  often  carried  to  the  distance  oi 
many  feet  from  the  stalk  on  which  it  grows.  If 
any  one  is  sceptical  with  regard  to  this  motion, 
let  him  introduce  an  ear  of  barley  with  the  seed 
uppermost  between  his  coat  and  shirt  sleeve,  at 
the  wrist,  when  he  walks  out  in  the  morning, 
and  by  the  time  he  has  returned,  he  will  find  it 
has  mounted  to  his  arm  pit.  This  journey  has 
been  effected  by  means  of  the  continued  motion 
of  the  arm,  and  consequently  of  the  teeth  of  the 
arm  acting  as  feet  to  carry  it  forward.  It  is 
obvious,  however,  that  the  modes  of  dispersion 
now  stated,  can  never  carry  the  seed  to  any  great 
distance,  but  where  distance  of  dispersion  is  re- 
quired, nature  is  always  furnished  with  a  re- 
source. One  of  the  most  common  modes  by 
which  seeds  are  conveyed  to  a  distance  frtim 
their  place  of  growth,  is  that  of  the  instrumen- 
tality of  animals.  Many  seeds  are  thus  trans- 
ported merely  by  tlieir  attaching  themselves  to 
the  bodies  of  such  animals  as    may  happen 
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accidentally  to  come  in  contact  with  the  plant 
in  their  search  after  food.  The  hooks  or  hairs 
with  which  one  part  or  other  of  the  fructifica- 
tion is  often  furnished,  serving  as  the  medium 
of  attachment,  and  the  seed  being  thus  carried 
about  with  the  animal  till  it  is  again  detached 
by  some  accidental  cause,  and  at  last  committed 
to  the  soil.  This  is  exemplified  in  the  case  of 
bidens  and  myaotiSy  in  which  the  Iiooks  or 
prickles  are  attached  to  the  seed  itself  •  or  in  the 
case  oigalium  apariniy  and  others,  in  which  tliey 
are  attached  to  the  pericarp,  or  in  the  case  of 
the  thistle  and  burdock,  in  which  they  are 
attached  to  the  general  calyx.  Many  seeds  are 
dispersed  by  animals  in  consequence  of  their 
pericarps  being  used  as  an  article  of  food.  This 
is  ofben  the  case  with  the  seeds  of  the  drupe,  as 
cherries,  sloes,  and  haws,  all  which  birds  often 
carry  away  till  they  meet  with  some  convenient 
place  for  devouring  the  pulpy  pericarp,  and 
then  drop  the  stem  into  the  soil.  And  so  also 
fruit  is  dispersed  that  has  been  hoarded  up  for 
the  winter,  though  even  with  the  view  of  feed- 
ing on  the  seed  itself,  as  in  the  case  of  nuts 
collected  by  squirrels,  which  hoards  are  often 
dispersed  by  some  other  animal.  Sometimes  the 
hoard  is  deposited  in  the  ground  itself,  in  which 
case  part  of  it  is  generally  found  to  take  root 
and  spring  up  into  plants.  But  it  has  been  ob- 
served that  the  ground  squirrel  often  deprives 
the  kernel  of  its  germ  before  it  deposits  the  fruit 
it  collects,  which  it  has  been  supposed  to  do 
from  some  peculiar  instinct,  as  the  means  of  pre- 
venting the  germination  of  the  seed.  It  has 
been  suggested,  however,  that  the  preference 
thus  given  to  the  embryo  arises,  perhaps,  from 
its  possessing  some  specific  flavour  peculiarly 
agreeable  to  the  animal's  taste,  and  this  is,  per- 
haps, the  true  solution  of  the  question.  Crows 
have  been  also  observed  to  lay  up  acorns  and 
other  seeds  in  the  holes  of  fence  posts,  which 
being  either  forgot  or  accidentally  thrust  out,  fall 
ultimately  into  the  earth  and  germinate. 

But  sometimes  the  seed  is  even  taken  into  the 
stomach  of  the  animal,  and  aflerwards  deposited 
in  the  soil,  having  passed  through  it  unhurt. 
This  is  often  the  case  with  the  seed  of  many 
species  of  berry,  such  as  the  misletoe,  which  the 
thrush  swallows,  and  afterwards  deposits  upon 
the  boughs  of  such  trees  as  it  may  happen  to 
alight  upon.  The  seeds  of  the  eoranthut  Ameri- 
canusj  and  other  perennial  plants,  are  said  to  be 
deposited  in  like  manner  on  the  branches  of  the 
coeoloba  grandiflora^  and  other  lofty  trees ;  as 
also  the  seeds  oiphytdacea  deeandriay  the  berries 
of  which  are  eaten  by  the  robin,  thrush,  and 
wild  pigeon.  And  so  also  the  seeds  of  currants 
or  roans  are  sometimes  deposited  after  having 
been  swallowed  by  blackbirds,  or  other  birds,  as 
may  be  seen  by  observing  a  currant  bush  or 
Toung  roan  tree,  growing  out  of  the  cleft  of  an- 


other tree,  where  the  seed  has  been  lefl,  and 
where  there  may  happen  to  have  been  a  little 
dust  collected  by  way  of  soil,  or  where  a  natural 
graft  may  have  been  effected  by  the  insinuation  of 
the  radicle  into  some  chink  or  cleft.  It  seems 
indeed  surprising  that  any  seeds  should  be  able 
to  resist  the  heat  and  digestive  action  of  the 
stomach  of  animals;  but  it  is  undoubtedly  the  fact. 
Some  seeds  seem  even  to  require  it.  The  seeds 
of  magnolia  glauca,  which  have  been  brought  to 
this  country,  are  said  to  have  generally  refused 
to  vegetate  till  after  undergoing  this  process,  and 
it  is  known  that  some  seeds  will  bear  a  still 
greater  degree  of  heat  without  any  injury.  Spal- 
lanzani  mentions  some  seeds  that  germinated 
after  having  been  boiled  in  water,  and  Du  Hamel 
gives  an  account  of  some  others  that  germinated 
even  after  having  been  exposed  to  a  degree  of 
heat  equal  to  285®  of  Fahrenheit.  In  addition 
to  the  instrumentality  of  animals  in  the  disper- 
sion of  the  seed,  may  be  also  added  the  labours 
of  man,  who  for  purposes  of  utility,  or  of  orna- 
ment, not  only  transfers  to  his  native  soil  seeds 
indigenous  to  the  most  distant  regions,  but  sows 
and  cultivates  them  with  care. 

The  agency  of  wind,  too,  is  a  powerful  means 
of  the  dispersion  of  seeds.  Some  are  fitted  for 
this  mode  of  dispersion  from  their  extreme 
minuteness,  such  as  those  of  the  mosses,  lichens, 
and  fungi,  which  float  invisibly  in  the  air,  and 
vegetate  wherever  they  happen  to  meet  with  a 
suitable  soil.  Others  are  fitted  for  it  by  means 
of  an  attached  wing,  as  in  the  case  of  the  fir  tree, 
and  liriodendron  ttdipiferumy  so  that  the  seed,  in 
falling  from  the  cone  or  capsule,  is  immediately 
caught  by  the  wind,  and  carried  to  a  distance. 
Others  are  peculiarly  fitted  for  it,  by  means  of 
their  being  furnished  with  an  agrette  or  down, 
as  in  the  case  of  the  dandelion,  goat's  beard,  and 
thistle,  as  well  as  most  plants  of  the  class  syn- 
genedia;  the  down  of  which  is  so  large  and 
light  in  proportion  to  the  seed  it  supports,  that 
it  is  wafted  in  tlie  most  gentle  breeze,  and  is 
often  seen  floating  through  the  atmosphere  in 
great  abundance  at  the  time  the  seed  is  ripe. 
Others  are  fitted  for  this  mode  of  dispersion  by 
means  of  the  structure  of  their  pericarp,  which 
is  also  wafted  along  with  them,  as  in  the  case  of 
staphylea  tiifolia,  the  inflated  capsule  of  which 
seems  as  if  obviously  intended  thus  to  ^d  the 
dispersion  of  the  contained  seed,  by  its  exposing 
to  the  wind  a  large  and  distended  surface  with 
but  little  weight.  And  so  also  in  the  case  of  the 
maple,  elm,  and  ash,  the  capsules  of  which  are 
furnished,  like  some  seeds,  with  a  membranous 
wing,  which,  when  they  separate  from  the  plant, 
the  wind  immediately  lays  hold  off  and  drives 
before  it. 

A  further  means  adopted  by  nature  for  the 
dispersion  of  the  seeds  of  vegetables,  is  that  of 
the  instrumentality  of  streams,  rivers,  and  cur- 
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rents  of  the  ocean.  The  mountain  stream  or 
torrent  washes  down  to  the  valley  the  seeds  which 
may  accidentally  fall  into  it,  or  which  it  may 
happen  to  sweep  from  its  hanks  when  it  suddenly 
overflows  them.  The  hroad  and  majestic  river 
winding  along  the  extensive  plain,  and  traversing 
the  continents  of  the  world,  conveys  to  the  dis- 
tance of  many  hundred  miles,  seeds  that  may 
have  vegetated  at  its  source.  Thus  the  southern 
shores  of  the  Baltic  are  visited  hy  seeds  which 
grew  in  the  interior  of  Germany,  and  the  west- 
em  shores  of  the  Atlantic  hy  seeds  that  have 
heen  generated  in  the  interior  of  America.  Even 
fruits  indigenous  to  America  and  the  West 
Indies,  have  sometimes  been  found  to  be  swept 
along  by  the  currents  of  the  ocean  to  the 
western  shores  of  Europe.  The  fruit  of  mimosa 
icandensy  dcUcho^  pruriensy  ffenlendena  bondue^ 
and  anacardium  aeoidentdUy  or  cashew  nut,  have 
been  thus  known  to  foe  driven  across  the  Atlan- 
tic, to  a  distance  of  upwards  of  2000  miles;  and 
though  the  fruits  now  adduced  aa  examples  are 
not  such  as  could  vegetate  on  the  coast  on  which 
they  were  thrown,  owing  to  aoil  and  climate, 
yet  it  is  to  be  believed  that  fruits  may  have  been 
often  thus  transported  to  climates  or  countries 
favourable  to  their  vegetation. 

Mr  Darwin  thus  describes  the  flora  in  Keeling 
islands,  some  of  those  recently  formed  out  of  the 
coral  reefs  of  the  Pacific.  ''The  cocoa-nut  tree, 
at  the  first  glance,  seems  to  compose  the  whole 
wood;  there  are,  however,  five  or  six  other  kinds. 
One  of  them  grows  to  a  very  laige  size ;  but 
from  the  extreme  softness  of  its  wood,  is  useless: 
another  sort  afibrda  excellent  timber  for  ship 
building.  Besides  the  trees,  the  number  of 
plants  if  exceedingly  limited,  and  oonsists  of 
insignificant  weeds.  The  collection  amounts  to 
twenty  species,  without  reckoning  a  moss,  lichen, 
and  fungus.  To  this  number  two  tjrees  must  be 
added,  one  of  which  was  not  in  flower,  and  the 
other  I  only  heard  of.  The  latter  is  a  solitary 
tree  of  its  kind  in  the  whole  group,  and  grows 
near  the  beach,  wh^!«,  without  doubt,  the  one 
seed  was  thrown  up  by  the  waves.  I  do  not 
include  in  the  above  list  the  sugar-cane,  ban- 
nana,  some  other  vegetables^  fruit  trees  and  im- 
ported grasses.  As  these  islands  consist  entirely 
of  ooral,  and  at  one  time,  probi^ly,  existed  as  a 
mere  water-washed  ree^  all  the  productions 
now  living  hera  must  have  been  transported  by 
the  waves  of  the  aea.  In  accordance  with  this, 
the  flora  has  quite  the  character  of  a  refuge  for 
the  destitute.  Professor  Henalow  informs  us,  that 
of  the  twenty  species  nineteen  belong  to  difierent 
genera,  and  these  ofben  to  no  less  than  sixteen 
orders.  Seeds  and  plante  from  Sumatra  and  Java, 
have  been  driven  up  by  the  surf  on  the  windward 
side  of  the  other  islands.  Among  these  have 
been  found  the  kimiri,  a  native  of  Sumatra 
and  the  peninsula  of  Malacca ;   the  coooaruut  1 


of  Balci,  known  by  its  shape  and  size;  the  dadap, 
which  is  planted  by  the  Malays  with  the  pepper 
vine,  the  latter  intwining  round  its  trunk,  and 
supporting  itself  by  the  prickles  of  its  stems ; 
the  soap  tree,  the  castor  oil  plant,  trunks  of  the 
sago  palm,  and  various  kinds  of  seeds  unknown 
to  the  Malays  who  settled  on  the  islands.  These 
are  all  supposed  to  be. driven  on  shore  by  the 
north  west  monsoon,  from  the  coast  of  New  Hol- 
land, and  thence  to  these  islands  by  the  south-east 
trade  wind.  Sago,  masses  of  Java  teak,  and 
yellow  wood,  have  also  been  found,  besides  im- 
mense trees  of  red  and  white  cedar,  and  the  blue 
gum  wood  of  New  Holland,  in  a  perfectly 
sound  condition.  All  the  hardy  seeds,  such  as 
creq)ers,  retain  their  germinating  power;  but 
the  softer  kinds,  among  which  is  the  magni^a, 
are  destroyed  in  the  passage.  Fishing  canoes, 
apparently  from  Java,  have  at  times  been  wadied 
on  shore.  It  is  interesting  thus  to  discover  how 
numerous  the  seeds  are,  which,  coming  horn 
several  countries,  are  drifted  over  the  wide  ocean. 
Perhaps  all  the  plants  I  brought  from  this  iaiand 
are  littoral  species,  on  the  Indian  islands ;  frmn 
the  direction,  however,  of  the  winds  and  currents, 
it  seems  scarcely  possible  that  they  could  have 
come  here  in  a  direct  line ;  it  has  been  suggested 
that  they  may  have  been  first  carried  to  jUie 
coast  of  New  Holland,  and  drifted  back  again, 
together  with  the  productions  of  that  country 
In  this  way  the  seeds,  before  germinating,  must 
have  travelled  a  distance  of  1800,  or  2400  miles. 
Chameaso,  when  describing  the  Radack  Ar- 
chJ^elago,  mtuated  in  the  central  part  of  the 
western  Pacific,  states  that  Hhe  sea  brings  to 
these  islands  the  seeds  and  fruits  of  many  trees, 
most  of  which  have  not  yet  grown  here ;  the 
greater  part  of  these  seeds  appear  to  have  not 
yet  lost  the  ci^bility  of  growing.'  It  b  also 
said  that  trunks  of  northern  firs  are  washed  on 
shore,  whicli  must  have  been  floated  from  an 
immense  distanoe." 

Uses  of  fruits  and  seeds.  The  firuits,  and  es- 
pecially the  seeds  of  many  plants,  contain  ali- 
mentary substances  possessed  of  the  most  nutri* 
tious  qualities,  and  frequently  medicines  of  the 
g^raatest  power.  The  family  of  Gramineafy  Sn- 
eluding  the  grains  and  grasses,  is  unquestionably 
one  of  those  from  which  man  procures  the  most 
abundant  supplies  of  food,  and  herbivorous  ani- 
mals their  most  usual  pasture.  All  the  civilised 
nations  of  Europe^  and  of  the  other  parte  of  the 
world,  make  use  of  bread,  whidi  is  prepared 
from  the  farinaceous  endosperm  of  the  wheat, 
the  barley,  and  many  other  graminee.  For  this 
reason  alone,  had  it  no  other  claims  upon  our 
noUee,  this  natural  &mily  of  plante  is  one  of 
the  most  interesting  in  the  vegetable  kingdom. 

The  pericarps  of  many  fruits  furnish  food  a» 
i^preeable  as  useful.  Every  one  knows  the  eco- 
nomical uses  to  which  many  fleshy  fruits,  such 
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AS  peaches,  apples,  melons,  stiawberries,  goose- 
henries,  cnrrants,  &c.,  are  applied.  The  pericarp 
of  the  olire  yields  the  purest  and  most  esteemed 
oil.  Wine,  so  useful  to  man,  when  used  in 
moderate  quantity,  is  prepared  of  the  juice  ob- 
tained by  pressure  from  the  fruits  of  the  vine, 
by  submitting  it  to  fermentation.  SeYeral  other 
fruits,  such  as  apples,  pears,  rowans,  &e.,  afford 
fermented  liquors,  which  supply  proTinces  and 
entire  nations  with  their  ordinary  drink. 

In  the  interior  of  several  pericarps  of  the 
fiunily  of  Legmninoss,  there  is  found  an  acidu- 
lous or  sweetish,  but  sometimes  nauseating  sub- 
stanee,  which  possesses  laxative  properties ;  as  is 
observed  in  the  cassia,  the  tamarind,  the  follicles 
of  the  senna.  Dates,  figs,  jujubes,  and  dried 
raiflins  are  alimentary  substances  whidi  are  re- 
markable for  the  great  quantity  of  saccharine 
principle  which  they  contain.  The  fruits  of 
the  lemon  and  orange-trees  contain  citric  acid 
neariy  in  a  pure  state.  The  small  berries  of  the 
buckthorn  {rhamnua  eathartieus)  are  highly 
puigative. 

Seeds  are  not  less  ri<^  in  nutritious  principles 
thfui  pericarps.  Those  of  the  cereal  plants  or 
graminee,  and  of  many  leguminose,  contain  a 
large  quantity  of  starch,  which  rendets  them 
highly  nutritive.  The  seeds  of  the  common 
flax,  the  quince,  and  the  psyllium,  also  contain 
a  very  abundant  mucilaginous  principle,  which 
renders  them  essentially  emollient.  Many  seeds 
are  distinguished  by  possessing  a  hi|^y  aromatic 
stimulant  principle.  Such  are  those  inf  the  anise, 
the  fennel,  the  coriander,  and  the  caraway,  which 
are  named  carminative  seeds.  Others,  again, 
produce  a  re/rifferant  or  sedative  effect  upon  the 
animal  economy ;  sudi  as  those  of  the  calabash,  the 
cucumber,  the  melon,  and  the  water-melon.  The 
carminative  seeds  all  belong  to  the  family  of 
umbeUifene;  the  refrigerant  to  the  cucuril>ita- 
cee.  The  roasted  seeds  of  the  coffae  and  cocoa, 
are  used  by  all  civilized  nations.  From  the  seeds 
of  the  almond,  walnut,  beech,  ricinus^  hemp, 
and  poppy,  an  abundant  oil  Lb  obtained,  which 
possesses  properties  modified  in  each  of  these 
plants  by  its  being  mixed  with  other  substances. 
The  seeds  of  Bisia  oreUana  are  used  for  dying 
reddish  brown« 


CHAP.  XVIL 

OF  TUB  SBED  AND  OBBIONATION. 

We  have  seen  that  the  fruit  is  essentially 
composed  of  two  parts,  the  pericarp  and  the 
eeed. 

The  eeed  is  that  part  of  a  perfect  fruit  which 
is  found  in  the  internal  cavity  of  the  pericarp, 
and  which  contains  the  body  that  is  destined  to 


reproduce  a  new  individual.  Tliere  are  no  naked 
seeds,  strictly  so  called:  in  other  words,  none 
which  are  not  covered  by  a  pericarp.  But  this 
latter  organ  is  sometimes  so  thin,  or  adheres  so 
closely  to  the  seed,  that  it  cannot  easily  be  dis- 
tinguished at  the  period  when  the  fruit  is  ripe, 
on  account  of  their  being  intimately  attached  to 
each  other,  and  confounded,  although  the  two 
paits  were  perfectly  distinct  in  the  ovary  after 
facnndation.  Hence  it  is  absolutely  necessary 
to  examine  &e  structure  of  the  ovary  with  at- 
tention, in  erder  to  understand  the  structure 
which  tlie  ihiit  is  to  have. 

Thus  in  the  grasses  and  synantheree,  the 
perisHp  is  very  thin  and  intimately  adherent  to 
the  seed,  from  which  it  is  very  difficult  to  dis- 
tinguish it.  This  is  equally  the  case  in  many 
umbeUifene,  and  other  plants ;  whereas  if  we 
examine  them  in  the  ovary,  these  two  parts  are 
very  distinct  from  eadi  other. 

Every  seed  comes  from  a  fecundated  ovule. 
Its  essential  character  consists  of  its  containing 
an  organized  body,  which,  on  being  placed  in 
favourable  circumstances,  is  developed  and  con- 
verted into  an  individual  perfectly  similar  to 
that  from  which  it  derived  its  origin.  This  body 
is  the  embryoy  which  is  therefore  the  essential 
part  of  the  seed. 

The  seed  is  formed  of  two  parts:  Igt,  The 
epi^perm^  or  proper  integument ;  ^dfy.  The  ker- 
nel contained  within  the  epispeim. 

^  The  part  of  the  seed  by  wUdi  it  is 

•  attached  to  the  pericarp,  is  named  the 
wnbilicm  or  AtVum,  represented  fig.  a, 
in  the  common  wheat.  It  is  also 
Aimiliarly  known  as  the  eye  of  the  com- 
mon bean.  The  hilum  is  always  mark- 
ed, on  the  proper  integument,  by  a 
kind  of  cicatrix  or  soar  of  greater  or  less 
extents,  which  never  occupies  more  than 
a  part  of  its  surfiioe,  and  by  means  of 
which  the  vessels  of  the  trophoeperm  communi- 
cate with  those  of  the  proper  int^iiment  of  the 
seed.  The  centre  of  the  hilum  always  repre- 
sents the  hose  of  the  seed.  Its  summit  is  indi- 
cated by  the  point  diametrically  opposite  to  the 
hilum. 

When  a  seed  is  compressed,  the  surfooe  which 
looks  to  the  axis  of  the  pericarp  is  the  /ace,  and 
that  which  is  directed  towards  the  wall  of  the 
pericarp  is  named  the  back*  The  margin  or  edge 
of  the  seed  is  represented  by  the  meeting  of  the 
£ace  and  back. 

When  the  hilum  b  situated  on  some  part  of 
the  edge  of  the  seed,  the  latter  is  said  to  be  com- 
pressed. It  is  depressed,  when  the  hilum  is 
placed  on  its  face  or  back. 

Every  seed  connected  by  its  extremity  with 
the  bottom  of  the  pericarp,  or  of  one  of  its  cells, 
when  it  is  multilocular,  and  following  the  same 
direction  in  a  more  or  less  decided  manner,  is 


d 


102 


HISTURY  OP  THE  VEQETABLE  KINQDOU. 


named  erect,  an  in  all  Ihe  tynanthertix.  On  the 
cuutniry,  it  is  said  to  be  retierttd  when  it  is  at- 
tached in  tlio  same  manner  to  tlie  summit  of  the 
eell  of  tlie  pericarp ;  as  in  the  diptaeea.  In  these 
two  cases,  the  trophoeperm  occu))ies  tlie  base  or 
the  summit  of  the  ceil. 

The  ^pi»p»rm,  skin  or  pro-  ^ 

per  iDtegument  of  the  seed, 
is    almost     aln'ays     dngle.    < 
Sometimes,    however,    when 
it  is  pretty  tliick,  and  slight- 
ly flestiy  in  its  interior,  its  t 
inner  wall  becomes  detached 
and  separates,  so  that  it  seems  • 
to  be  composed  of  two  coats, 
an  outer,  tliicker,  sometimes 
hard  and  solid  one,  to  which 
GfErtner  has  given  the  name 


the  UgvuM.     This  disposition  "'•,'7jJ^*'*™<^" 
is  very  distinctly  seen  in  the  d„ni  or  Mn. 
seed  of  rtetnuf  conunuffM;  bnt  these  two  mem- 
branes are  not  mare  distinct  from  each  other 
than  the  three  parts  which  compose  the  peri- 

The  hilum  is  always  situated  upon  the  epi- 
sperm.  It  varies  in  its  appearance  and  extent. 
Sometimes  it  has  the  form  of  a  hardly  percep- 
tible dot.  At  other  times,  it  is  veiy  Itu^,  as  in 
the  horse-chestnut.  In  which  its  whitish  colour 
renders  it  eadly  distinguishable  from  the  rest  of 
the  ^isperm,  which  is  dark-brown. 

Towards  the  central  part  of  the  hilum,  some- 
times on  one  of  its  sides,  there  is  obserred  a  very 
small  aperture,  through  which  tiie  nutritious 
vessels  pass  from  the  tro^otpgrm  into  the  tlss 
of  the  epuperm.  When  the  bundle  of  vessels 
continued  some  time  before  it  ramifies,  it  forms 
a  prominent  line,  to  which  the  name  raphe  has 
been  given.  The  internal  point  at  which  this 
ends  is  named  the  internal  chakua  or  umbiliciu. 
The  raphe  is  often  not  eadjy  perceptible  at  the 
outside,  and  only  discoverable  by  the  aid  of  dis- 
section, as  in  many  euphorbiaecie ;  whUe,  at 
other  times,  it  is  prominently  and  eaaily  seen, 
as  in  the  genus  eitrus,  in  which  it  extends  from 
one  end  of  the  qiitperm  to  the  other. 

In  maay  seeds  then  is  observed  near  the 
hilum,  often  on  the  side  next  the  stigma,  a  per- 
forated organ,  which  Turpin  has  designated  by 
the  name  of  microjyle.  Some  authors  ar 
opinion  that  the  fecundating  flnid  makes  ita  way 
to  the  young  embryo  through  the  aperture  in 
this  organ. 

Mr  Brown  considers  it  as  the  base  of  the  seed. 
The  radicle  of  the  embryo  always  corresponds 
exactly  to  it.  Previous  to  fecundation,  the 
ovule  is  composed  of  two  membranes  and  a  ker- 
nel. The  outer  membrane,  or  tesla,  has,  some- 
times near  the  hilum,  sometimes  at  a  greater  oi 


less  distance  from  it,  a  small  punctifonn  aper 
!,  which  had  been  noticed  by  some  of  the 
older  observeiu,  and  to  which  M.  Turpin  gave 
the  name  of  tnieropyle.  This  aperture  lias  no 
direct  commnnicatiun  with  the  walla  of  tlie 
ovary.  According  to  Mr  Brown,  it  indicates  tJio 
true  bue  of  the  ovule ;  and  the  point  which  is 
oppoute  to  it,  its  summit.  The  nutritious  ves- 
sels of  the  pericarp,  which  arrive  at  the  ovule 
through  the  hilum,  creep  in  the  substance  of  the 
testa  until  near  its  summit,  where  they  form  a 
kind  of  expannun  communicating  with  the  in- 
ner membrane,  and  which  is  named  the  chaltaa. 
This  inner  membrane  has  a  direction  the  reverse 
of  that  of  the  outer,  being  inserted  by  a  broadish 
base  upon  the  summit  of  the  latter,  the  only 
l>oint  at  which  the  two  membranes  communi- 
cate with  each  other.  The  summit  of  the  inner 
membrane  is  also  perforated  with  a  small  aper- 
ture, exactly  corresponding  to  that  in  the  base 
of  the  testa.  The  kernel  contained  within  the 
two  integuments  of  the  ovule  is  a  cellular  body, 
having  always  the  same  direction  as  the  internal 
membrane,  or,  in  other  words,  is  inserted  at  its 
base,  or  the  point  opposite  to  its  perforateid  sum- 
mit It  consists  of  two  parts,  an  outer,  thick 
and  cellular  part^  the  chorion  of  Malpigbi;  and 
an  internal  part,  forming  a  kind  of  small  cellulsi 
sac,  often  filled  at  first  with  a  mucilaginous  fluid. 
This  inner  part  is  the  amnio*,  and  ita  fluid  ths 
liquor  amnii.  It  is  in  the  internal  sac  that  ths 
embryo  b^ins  to  make  its  appearance.  Ita  ra- 
dicle always  corresponds  to  the  summit  of  the 
kernel,  or  to  the  aperture  or  base  of  the  outer 
integument  of  the  ovule.  The  endospenn,  which 
often  accompanies  the  embryo,  may  be  formed 
by  the  sac  of  the  amnios,  or  by  the  chorion,  the 
amnios   being   absorbed,   or  by  both  organs  at 

There  is  sometimes  observed,  at  a  greater  or 
less  distance  from  the  AtVum  of  some  seeds,  akind 
of  inflated  body,  as  in  the  date,  the  asparagus 
and  commelina.  During  germination  this  body 
separates,  and  allows  the  embryo  to  pass. 

The  episperm  is  in  general  merely  applied 
upon  the  kernel,  from  which  it  b  easQy  separ- 
ated ;  but,  in  some  cases,  it  adheres  so  intimately 
that  it  can  be  removed  only  by  scraping  it  off. 
It  never  has  cells  or  partitions  in  its  interior,  its 
cavity  being  always  simple,  although,  in  some 
rare  cases,  it  may  contain  several  embryos. 

The  temel  is  all  that  part  of  a  ripe  and  per- 
fect seed  which  is  contained  in  the  cavity  of  tlie 
epbperm.  It  lias  no  vascular  communication 
with  the  episperm,  unless  when  the  two  organs 
are  intimately  united,  in  which  case  it  !s  diffi- 
cult to  determine  whether  they  may  not  have 
some  communication  of  this  kind.  The  entire 
kernel  may  be  formed  by  the  embryo,  as  in  the 
kidney-bean,  the  lentil,  &c.  In  other  words^ 
the  embryo  esclunvely  fills  the  whole  iotemal 
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cavity  of  the  episperm.  At  other  times,  the 
kernel  contains,  together  with  the  embryo,  an- 
other body,  which  is  named  the  endosperm;  as 
in  ricinus  communis^  the  wheat,  &c. 

The  structure  of  these  two  organs  is  so  differ- 
ent, that  they  are  easily  distinguished  at  first 
sight.  The  emhryo  is  an  organized  body,  which 
is  destined  to  become  enlarged  and  developed  by 
germination.  The  endosperm,  on  the  contrary, 
is  a  mass  of  cellular  tissue,  sometimes  hard  and 
homy,  at  other  times  soil  and  fleshy,  which, 
after  germination,  shrivels  and  generaUy  dimin- 
ishes in  size,  instead  of  enlarging.  Thus,  then, 
germination  will  remove  all  doubt  as  to  the  na- 
ture of  the  two  bodies  contained  within  the  epi- 
sperm, when  it  may  not  have  been  satisfactoiily 
determined  by  analysis  and  dissection. 

The  endosperm  is  that  part  of  the  kernel  which 
forms,  around  or  on  the  side  of  the  embiyo,  an 
accessoiy  body,  which  has  no  continuity  of  ves- 
sels or  of  tissue  with  it.  It  Is  generally  formed 
of  vascular  tissue,  in  the  meshes  of  which  is  con- 
tained starch,  or  a  thick  mucilage. 

This  substance  affords  nutriment  to  the  young 
embryo.  Before  germination,  it  is  entirely  in- 
soluble in  water  ;  but  at  the  first  period  of  vege- 
table life  it  changes  its  nature,  becomes  soluble, 
and  contributes  to  the  nutrition  and  develop- 
ment of  the  embryo.  It  is  always  easy  to  sep- 
arate the  endosperm  from  the  embryo,  as  they 
do  not  in  the  least  cohere.  Its  colour  is  gener- 
ally white,  or  whitish,  though  green  in  the 
misletoe  and  the  substance  of  which  it  is  formed 
varies  greatly.  Thus  it  is  dry  and  farinaee' 
ousy  in  many  graminee,  as  wheat,  oats,  barley. 
Coriaceous,  and,  as  it  were,  cartilaginous,  in  many 
umbellifene.  Oleagenous  and  fleshy,  or  thick  and 
greasy  to  the  touch,  as  in  ricinus  communis, 
and  many  other  euphorbiaceae.  Homy,  tena- 
cious, hard,  and  elastic,  as  in  the  coffee  and  many 
other  rubiacece,  most  of  the  palms,  &c.  Thin 
and  membraneous ;  as  in  many  labiatee,  &c. 

The  embryo  \s  the  already  organized  body,  ex- 
isting in  a  perfect  seed  after  fecundation,  and 
which  constitutes  the  compound  rudiment  of  a 
new  plant.  When  placed  in  favourable  circum- 
stances, it  is  converted,  by  the  act  of  germination, 
into  a  plant  pei-fectly  similar,  in  every  respect, 
to  tliat  from  which  it  derived  its  origin.  When 
the  embryo  exists  by  itself  in  the  seed,  that  is, 
wheii  it  is  immediately  covered  by  the  episperm 
or  proper  integument,  it  is  said  to  be  epispermic, 
as  in  the  kidney-bean.  When,  on  the  contrary, 
it  is  accompanied  by  an  endosperm,  it  takes  the 
name  of  endospermic,  as  in  the  graminefe,  ricinus 
communis. 

The  embryo  being  a  plant  already  formed,  all 
the  parts  which  it  is  one  day  to  develope  already 
exist  in  it,  but  only  in  the  rudimentary  state. 
It  is  essentially  composed  of  four  parts:  1.   The 


radicular  body;  2.    Tlie  eotyledonary  body;  3. 
The  gemmule;  4.  The  caulicle, 

1.  The  radicular  body  or  radicle,  constitutes 
one  of  the  extremities  of  the  embryo.  When 
germination  takes  place,  \  t  gives  rise  to  the  root, 
or  forms  it  by  its  development. 

In  the  embryo  in  the  state  of  rest,  that  is,  be- 
fore germination,  the  radicular  extremity  is  al- 
ways simple  and  undivided.  When  it  begins  to 
be  developed,  it  often  sends  off  several  small 
knobs,  which  constitute  so  many  radicular  fila- 
ments ;  as  in  the  gramines.  If,  in  some  cases, 
it  is  difiicult,  before  germination,  to  distinguish 
the  radicle,  it  becomes  easy  to  do  so  when  the 
embryo  begins  to  grow.  Thus,  the  radicular 
body  always  tends  towards  the  centre  of  the 
earth,  whatever  impediments  may  be  put  in  its 
way,  and  changes  into  a  root,  while  the  other 
parts  of  the  embryo  take  an  opposite  direction. 
In  a  certain  number  of  plants,  the  radicular 
body  itself  elongates,  and  changes  into  a  root,  in 
consequence  of  the  development  which  germina- 
tion induces  in  it.  This  is  what  is  observed  in 
many  dicotyledones. 

When  the  radicle  is  external  and  exposed,  the 
plants  are  named  exorhizous.  Of  this  kind  are 
the  labiatffi,  crucifene,  boragines,  synantheres, 
&c.,  and  the  greater  number  of  dicotyledonous 
plants. 

In  other  plants,  again,  the  radicle  is  covered 
and  entirely  concealed  by  a  particular  envelope 
which  bursts  at  the  period  of  germination,  to 
allow  it  to  escape.  This  body  has  received  the 
name  of  coleorhiza.  In  this  case  the  radicle  is 
internal  or  coleorhisous,  and  the  plants  whicli 
present  this  disposition  are  named  endorhizous. 
To  this  division  belong  most  of  the  true  mono- 
cotyledoneS)  such  as  the  palms,  the  graminee, 
liliacee,  &c. 

Lastly,  in  some  less  frequent  cases,  the  radicle 
is  incorporated  with  the  endosperm.  Plants  in 
which  this  organization  is  observed,  are  named 
synorhizous.  Of  this  kind  are  the  pines,  firs^  and 
other  conifene,  the  cycades,  &c.  All  the  known 
phanerogamous  or  flowering  plants  belong  to  these 
three  great  classes. 

The  eotyledonary  body  may  be  simple  and  per- 
fectly undivided.  In  this  case,  it  is  formed  by 
a  single  cotyledon,  and  the  embryo  is  named  mono- 
cotyledonous;  as  in  the  wheat,  the  barley,  the 
oat,  the  lUy.  At  other  times,  it  is  formed  of 
two  bodies  united  base  to  base,  which  are  named 
cotyledons,  and  the  embryo  is  then  said  to  be 
dicotyledonous,  as  in  the  bean,  ash,  elm.  All 
plants  whose  embryo  lias  a  single  cotyledon 
are  named  monocotyledonous.  All  those  which 
have  two  cotyledons  are  called  dicotyledonoLi. 

Sometimes  there  are  more  than  two  cotyledons 
in  the  same  embryo.  Thus  there  are  three  in 
cupressus  pendula;  four  in  pinus  inops,  and 
eeratophyllum  demersum;  five  in  pinus  laricio; 
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six  in  taxoditun  dUtichum;  eight  in  pintu  utro- 
bus;  and  lastly,  ten  and  even  twelve  in  pmus 
pinea. 

It  is  thus  seen  that  tlie  number  of  cotyledons 
is  not  the  same  in  all  plants,  and  tliat  the  divi- 
sion into  monocotyledons  and  dicotyledons,  if 
strictly  observed,  is  incapable  of  including  all 
known  vegetables.  Besides,  it  not  unfrequently 
happens,  that  the  two  cotyledons  unite  and  ad- 
here together,  so  that,  at  fixst  sight,  it  is  difficult 
to  say  whether  an  embryo  is  monoeotyledonous 
or  dicotyledonous,  as,  for  example,  in  the  horse- 
chestnut. 

The  cotyledons  appear  to  be  destined  by  nature 
to  &vour  the  development  of  the  young  plant, 
by  supplying  it  with  the  first  materials  of  its 
nutrition.  For  this  purpose,  the  cotyledons  are 
almost  always  veiy  thick  and  fleshy,  in  plants 
which  have  no  endosperm^  whereas  they  are  thin, 
and  as  it  were  leafy,  in  those  which  are  furnished 
with  that  organ.  These  differences  may  easily 
be  seen  on  comparing  the  thickness  of  the  cotyle- 
dons in  the  kidney-bean  and  the  ricinus  com- 
munis. 

At  the  period  of  germination,  the  cotyledons 
sometimes  remain  concealed  under  ground,  with- 
out appearing  at  the  surface.  In  this  case,  they 
bear  the  name  of  hypogeai  cotyl^donsy  as  in  the 
horse-chestnut.    At  other  times  they  emeige 


a  a,  cotylodons,  formioff  •emfnal  Iphtoc  ;  A,  the  getnmule  ex- 
panded into  pnmordiiil  leare* ;  a,  the  radicle. 

from  the  ground,  in  consequence  of  tlie  elonga- 
tion of  the  neck,  which  separates  them  from  the 
radicle.  In  this  case,  they  are  named  epigeal^ 
as  in  the  kidney-bean  and  most  of  the  dicotyle- 
dones.  When  the  two  cotyledons  are  epigeal, 
or  rise  above  the  ground,  they  form  the  two 
seminal  leaves. 

The  gemmuh  is  the  simple  or  compound  body 
which  arises  between  tlie  cotyledons,  or  in  the 
very  cavity  of  the  cotyledon  when  the  embiyo 
has  only  one.  It  was  formerly  called  the  plu- 
m%de,    Ka  this  organ,  in  most  cases,  bears  no 


similarity  to  a  feather  which  it  Avas  thus  supposed 
to  resemble,  but,  on  the  other  hand,  always 
forms  the  first  bud  (gemma)  of  the  young 
plant  which  is  about  to  be  developed,  the  name 
gemmule  is  more  suitable.  The  gemmule  is  the 
rudiment  of  all  the  parts  which  are  to  be  devel- 
oped in  the  open  air.  It  is  formed  of  several 
small  leaves  variously  folded  upon  themselves 
which,  being  developed  by  germination,  become 
the  primordial  leaves.  Sometimes  it  is  free,  and 
to  be  seen  at  the  exterior,  previous  to  germina- 
tion. At  other  times,  on  the  contrary,  it  becomes 
apparent  only  when  germination  has  commenced. 
Lastly,  in  some  rare  cases,  it  is  concealed  under 
a  kind  of  envelope  whidi  is  named  coleoptile. 
This  envelope  of  die  radicle  is,  in  most  cases,  to 
be  considered  only  as  a  thin  cotyledon,  covering 
the  gemmule  in  the  manner  of  a  sheath. 

The  cauUcle,  This  organ  is  not  always  very 
obvious.  It  is  confounded,  on  the  one  hand, 
with  the  base  of  the  ootyledonary  body,  and  on 
the  other  with  the  radide,  of  which  it  is  a  kind 
of  prolongation.  It  is  by  the  growth  which  the 
caulicle  acquires  during  gennination,  that  the 
cotyledons^  in  some  plants,  are  raised  out  of  the 
ground. 

As  the  nK>nocotyledonous  embryo  and  the 
dicotyledonous  embryo  differ  greatly  from  each 
other,  in  the  number,  form,  and  arrangement  of 
the  parts  which  enter  into  their  compo6iti<m,  we 
shall  give  a  separate  account  of  the  characters 
peculiar  to  each. 

The  dicotyledonous  embryo,  or  that  which  lias 
two  distinct  lobes,  presents  the  following  char- 
acters :  Its  radicle  is  cylindrical  or  conical,  naked, 
and  projecting.  It  elongates  at  germination,  and 
becomes  the  true  root  of  the  plant.  Its  two 
cotyledons  are  attached  at  the  same  height  upon 
the  caulicle ;  they  have,  in  many  cases,  a  thick- 
ness proportionate  to  the  thinness  of  the  endo- 
sperm, or  its  total  absence.  The  gemmule  is 
contained  between  the  two  cotyledons,  which 
cover  it,  and,  in  a  great  degree,  conceal  it.  The 
caulicle  is  more  or  less  developed. 

Such  are  the  characters  common  to  the  dico>- 
tyledonous  embryos  in  generaL  Some  of  them, 
however,  present  anomalies  which  might  at  first 
seem  to  remove  them  from  this  class.  Thus  the 
two  cotyledons  are  sometimes  so  intimately 
united,  as  to  look  like  a  single  one ;  as  in  the 
horse-chestnut,  and  usually  in  the  chestnut. 
But  it  wiU  be  i-emarked  that  this  union  is  merely 
accidental,  for  in  some  cases  it  does  not  take 
place.  Besides,  every  embryo,  the  base  of  the 
cotyledonary  body  of  which  is  entirely  defl,  or 
divided  into  two,  although  it  should  itself  appear 
simple  and  undivided  at  its  summit,  is  to  be  con- 
sidered as  truly  dicotyledonous. 

The  monoeotyledonous  embryo  is  that  which, 
previous  to  germination,  is  perfectly  undivided, 
and  has  no  cleft  or  incision.    I£^  in  most  cases^ 
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ft  U  easy  enough  to  distinguish,  in  the  dicotyle- 
donous embiyo,  tlie  different  parts  of  which  it 
is  composed,  it  is  not  always  so  in  the  monoco- 
tyledonous  embryo,  in  which  all  its  parts  are 
often  so  united  and  confounded,  as  to  form  a 
single  mass,  in  which  germination  alone  enables 
us  to  distinguish  any  thing.  For  this  reason, 
the  organization  of  the  embryo  of  the  monoco- 
tyledons is  much  less  perfectly  known  than 
that  of  plants  that  have  two  cotyledons.  In  the 
monoootyledonous  embryo,  the  radicular  body 
occupies  one  of  its  extremities.  It  is  more  or 
less  rounded,  often  has  yery  little  prominence, 
and  forms  a  kind  of  indistinct  papilla.  At  oiber 
time%  on  the  contrary,  it  is  extremely  broad  and 
flat,  and  forms  the  greatest  part  of  the  mass  of 
the  embryo,  as  in  most  of  the  graminefe. 

The  radicle  is  contained  in  a  coleorhizoy  which 
it  bursts  at  the  period  of  germination.  It  is  not 
always  simple,  as  in  the  dicotyledonee,  but  is 
commonly  formed  of  several  radicular  filaments, 
which  sometimes  separately  perforate  the  cole- 
orhiza  which  contains  them,  as  in  the  gramines. 

The  cotyledonary  body  is  simple,  and  presents 
no  incision  or  cleft.  Its  form  is  extremely  vari- 
able, and  always  lateral,  with  respect  to  the  total 
mass  of  the  embryo.  Most  commonly  the  ffen^- 
mule  is  contained  in  the  interior  of  the  cotyledon, 
which  envelopes  it  on  all  sides,  and  forms  round 
it  a  kind  of  coleaptile.  It  ia  composed  of  small 
leaves  enclosing  each  other.  The  outermost 
usually  forms  a  kind  of  sheath  dosed  on  all 
sides,  which  embraces  and  covers  the  rest.  The 
eaulicle  does  not  generally  exist,  or  is  intimately 
confounded  with  the  cotyledon  or  the  radicle. 

Such  is  the  more  usual  organization  of  the 
monocotyledonous  embryos;  but,  in  many  cir- 
cumstances, there  occur  modifications  peculiar 
to  certain  plants.  Thus,  for  example,  the  family 
of  the  graminese  presents  some  peculiarities  in 
the  structure  of  the  embryo.  It  is  composed  of 
two  parts :  the  first  a  thick  fleshy  body,  applied 
upon  the  endosperm;  the  second,  the  bUuitis, 
which  is  the  one  to  be  developed. 

The  term  ffemUnaiian  is  applied  to  the  series 
of  phenomena  through  which  a  seed  passes,  when 
having  arrived  at  a  state  of  maturity,  and  being 
placed  in  favourable  circumstances,  it  swells, 
bursts  its  envelopes,  and  tends  to  develope  the 
embryo  which  it  contains.  Before  a  seed  can 
germinate,  there  must  be  a  concurrence  of  cir- 
cumstances favourable  and  essential  to  this  pro- 
cess. 

The  seed  must  be  in  a  state  of  maturity,  must 
have  been  fecundated,  must  contain  an  embryo 
perfect  in  all  its  parts,  and  must  not  be  too  old, 
otiierwise  it  may  have  lost  its  faculty  of  germina- 
tion. There  are  seeds,  however,  which  retain 
their  germinating  powers  for  a  great  number  of 
years,  especially  those  belonging  to  the  fiunily 
of  legnminosK^.    Thus,  kidney -beans  have  ger- 


minated after  having  been  kept  for  sixty  years; 
and  some  seeds  of  the  sensitive-plant  are  said  to 
have  perfectiy  germinated  about  a  hundred 
years  after  they  were  gathered.  But,  before 
seeds  that  have  been  long  kept  can  germinate 
they  must  have  been  defended  against  the  con- 
tact of  air,  light,  and  moisture. 

The  external  agents  which  are  essential  to 
gennination  are  water,  heat,  and  air. 

fVater^  as  we  have  already  seen,  is  indispen- 
sably necessary  for  producing  vegetation  and  the 
phenomena  of  nutrition  in  plants.  It  is  not 
merely  as  an  alimentary  substance  that  it  acts  in 
this  case ;  its  solvent  fiiculty,  and  its  fluidity, 
qualify  it  to  become  a  menstruum  and  a  vehicle 
to  the  substances  which  afford  nutriment  to  tiie 
vegetable.  In  germination,  its  action  is  precisely 
the  same.  It  penetrates  into  the  substance  of 
the  seed,  softens  its  envelopes,  causes  the  embryo 
to  swell,  and  produces  changes  in  the  nature  of 
the  endosperm  or  .cotyledons,  which  often  render 
them  fitted  for  supplying  the  young  plant  with 
the  first  materials  of  its  nutrition.  It  moreover 
conveys  the  gaseous  or  solid  substances  whicli 
are  to  furnish  aliment  to  the  plant  which  ia 
beginning  to  grow.  It  also  contributes  to  the 
development  of  the  plant  by  means  of  the  de- 
composition which  it  undergoes;  its  disunited 
elements  combine  witii  carbon,  and  give  rise  to 
the  various  principles  found  in  plants. 

The  quantity  of  water,  however,  must  not  be 
too  great,  otherwise  the  seeds  would  undergo  a 
kind  of  maceration,  which  would  destroy  tiieir 
germinative  feculty,  and  prevent  their  develop- 
ment. We  here  speak  of  the  seeds  of  land 
plants,  for  those  of  aquatic  vegetaliles  germinate 
when  entirely  immersed  in  water.  Some  of  the 
latter,  however,  although  of  such  there  is  but  a 
very  small  number,  ascend  to  the  surface  to  ger- 
minate tiiere  in  the  open  air,  being  incapable  of 
receiving  development  under  water.  It  is  there- 
fore obvious,  that  water  has  two  modes  of  ac- 
tion in  germination.  It  softens  the  envelope  of 
the  seed,  and  renders  it  more  easy  for  the  embryo 
to  burst  it ;  and  afibrds  a  solvent  and  a  vehicle 
to  the  substances  which  form  the  aliment  of  tiie 
young  plant. 

JleiU  is  not  less  essential  to  germination.  For 
it  exercises  a  very  decided  influence  upon  all 
the  phenomena  of  vegetation.  If  a  seed  be  put 
in  a  place,  the  temperature  of  which  is  under 
zero,  it  exhibits  no  germinative  action,  but  re- 
mains inactive,  and,  as  it  were,  torpid ;  whereas 
a  geutie  and  regular  heat  greaUy  accelerates  ger- 
mination. The  heat,  however,  must  not  exceed 
certain  limits ;  for,  if  it  does,  instead  of  favour- 
ing the  development  of  the  germs,  it  wiU  dry 
them  up  and  destroy  their  vital  principle.  Thus 
a  heat  of  from  45®  to  50®  of  the  centigrade  ther- 
mometer prevents  germination,  while  a  heat  not 
higher  fi-om  25®  to  30®,  especially  if  oocompaoiecl 
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by  a  certain  degree  of  haniidity,  accelerates  the 
erolution  of  the  different  parts  of  the  embryo. 

Air  u  as  useful  to  plants,  in  contributing  to 
their  germination  and  growth,  as  it  is  necessary 
to  animals  for  respiration  and  the  general  func- 
tions of  life.  Were  a  seed  totally  withdrawn 
from  contact  with  air,  it  would  undergo  no  process 
of  derelopment.  Hombeig,  howcTer,  says  he 
got  some  seeds  to  germinate  in  the  vacuum  of 
an  air  pump ;  but  although  the  expmment  has 
frequently  been  repeated,  tlie  same  results  bare 
nerer  been  obtaimed.  It  is,  therefore,  certain 
that  air  is  indispensably  necessary  for  germina- 
tion. Saussure,  whose  testimony  is  of  such 
weight  in  the  experimental  part  of  vegetable 
physiology,  is  of  opinion  that  Romberg's  ex- 
periments cannot  in  the  least  invalidate  this 
truth,  and  that  the  condurions  which  he  has 
drawn  from  them  must  be  considered  as  imper- 
fect, and  possessed  of  little  accuracy.  Seeds 
buried  too  deeply  in  the  ground,  and  thus  with- 
drawn horn  the  action  of  atooepherio  air,  have 
often  remained  for  a  very  long  time  without  ex- 
hibiting any  sign  of  life ;  but  when,  by  some 
cause,  they  have  been  brought  nearer  the  snrfiioe 
of  the  ground,  so  as  to  come  into  contact  with  the 
ambient  air,  their  germination  has  been  efieoted. 

As  air  is  not  a  simple  body,  but  is  formed  of 
oxygen  and  azote,  it  has  been  a  subject  of  spec- 
ulation whether  both  gases,  or  only  one,  are  in- 
fluential in  the  phenomena  of  germination. 

The  action  of  air  upon  plants,  at  this  first 
period  of  their  development,  presents  the  same 
circumstanoes  as  in  the  respiration  of  animals. 
It  is  the  oxygen  of  air  that,  in  the  act  of  re- 
spiration, is  the  principal  agent  in  giving  the 
blood  the  qualities  which  are  to  render  it  fitted 
for  the  development  of  all  the  organs;  and  the 
same  oxygen  aids  and  fiidlitatesthe  germination 
of  plants.  Seeds  placed  in  azotic  gas  or  carbonic 
acid  gas  are  unable  to  germinate,  and  quickly 
perish.  We  know  that  animals  placed  in  similar 
circumstances  cease  to  respire,  and  die.  But  it 
is  not  in  a  pure  and  separate  state  that  oxygen 
produces  so  &vourable  an  effect  upon  the  evolu- 
tion of  the  germs.  In  this  state  it  accelerates 
germination  at  first,  but  soon  puts  a  stop  to  it  by 
the  too  great  activity  which  it-  communicates. 
Accordingly,  seeds,  plants  and  animals,  are  unable 
to  germinate,  respire  or  live,  in  pure  oxygen 
gas.  Another  substance  must  be  mixed  with  it 
to  moderate  its  activity,  before  it  can  be  rendered 
fit  for  respiration  and  vegetation.  It  has  been 
found  that  a  mixture  of  nitrogen  or  azote  ren- 
ders it  better  qualified  to  perform  this  office,  and 
that  the  best  proportions  for  the  mixture  are 
one  part  of  oxygen  to  three  parts  of  azote  or 
nitrogen. 

The   oxygen    absorbed   during   germination 
combines  with  the  excess  of  carbon  which  the  ' 
young  plant  contains^  and  forms  carbonic  acid,  I 


which  is  expelled.  By  this  new  combination, 
the  principles  of  the  endosperm  being  no  longer 
the  same,  the  feeula  of  which  it  is  composed, 
and  which  was  insoluble  before  germination, 
becomes  soluble,  and  is  often  partiy  absorbed, 
to  afibrd  the  first  materials  of  nutrition  to  the 
embryo. 

Certain  substances  appear  to  have  a  decided 
influence  in  accelerating  the  germination  of 
plants,  as  we  learn  from  the  experiments  of 
Humboldt.  That  illustrious  naturalist,  to  whom 
almost  every  department  of  human  knowledge  is 
indebted  for  some  improvement,  and  many  valua- 
ble suggestions,  has  riiown  that  the  seeds  of  the  cul- 
tivated cress,  when  placed  in  a  solution  of  chlorine, 
germinate  in  five  or  six  hours;  whereas,  if  placed  in 
pure  waiter,  they  would  require  thirty-six  hours 
to  attain  the  same  state.  Certain  exotic  seeds, 
which  had  resisted  every  method  that  had  been 
tried  to  make  them  germinate,  became  perfisctiy 
devdoped  in  a  solution  of  the  same  substance. 
He  further  observed,  that  all  substances  which 
readily  yield  a  part  of  their  oxygen  to  water, 
such  as  many  metallic  oxides,  nitric  and  sul- 
phuric acids  suffidentiy  diluted,  aeeelerated  the 
evolution  of  seeds,  but  at  the  same  tim«  pro- 
duced the  effect  which  we  have  remarked  as  re- 
sulting fkom  pure  oxygen,  that  of  exhausting 
the  young  embryo,  and  quickly  destroying  its 
vitality. 

Although  seeds  are  usually  placed  in  earth,  to 
germinate  there,  this  circumstance  la  not  abso- 
lutely necessary  ibr  their  development,  as  w« 
every  day  see  seeds  growing  veiy  well,  and 
with  great  rapidity,  in  fine  sponges,  or  othar 
bodies  which  are  kept  soaked  with  water.  But 
let  it  not  be  imagined  that  earth  is  entirely  use- 
less or  unnecessary  for  vegetation ;  for  the  plant 
extracts  fi:om  it,  by  its  roots,  substances  which, 
after  converting  them  into  nutritious  elemwits, 
it  is  enabled  to  assimilate. 

Light,  so  far  firom  accelerating  the  develop- 
ment of  the  organs  of  the  embiyo,  retards  it  in 
an  evident  manner.  In  fiust,  seeds  always  ger- 
minate much  more  rapidly  in  darkness  than 
when  exposed  to  the  light  of  the  sun.  All  seeds 
do  not  take  the  same  time  in  beginning  to  ger- 
minate. Thus  some  seeds  germinate  in  a  very 
short  period:  the  erees  in  two  days;  spinach, 
turnips,  and  kidney-beans  in  three  days;  the 
lettuce  in  four ;  melons  and  gourds  in  five ;  most 
of  the  graminee  in  a  week ;  hyssop  at  the  end 
of  a  month ;  others  remain  for  a  very  long  period 
without  showing  signs  of  germination;  some, 
and  chiefly  those  which  have  the  episperm  rtry 
hard,  or  are  surrounded  by  a  woody  endocar|y, 
germinate  only  at  the  end  of  a  year ;  while  the 
seeds  of  the  hazel,  the  rose,  the  cornel,  and  othen, 
are  not  developed  untU  two  years  after  they  are 
placed  in  the  ground. 

The  *— *  visible  effect  of  germination  is  tbt 
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twdling  of  the  seed,  and  the  Boftening  of  the 
enrelopeB  which  oover  it.  These  euYelopee  burst 
at  a  period  which  Taries  in  different  phmts.  The 
buisting  of  the  epispeim  sometimes  takes  phu^e 
in  a  maoner  quite  irregular,  as  in  the  kidney- 
bean  and  common  bean ;  while^  at  other  tlmes^ 
it  takes  place  with  a  uniformity  and  r^^ularity 
which  are  presented  by  all  the  indiyiduals  of 
the  same  species.  The  latter  circumstance  is 
chiefly  obsenred  in  seeds  which  are  famished 
with  an  embrynUgium^Bk  kind  of  operculum  or  lid, 
which  separatee  from  the  episperm  to  allow  the 
embryo  to  pass ;  as^  for  examplts,  in  the  Virginian 
spiderworty  CknnmeUna  commmnM,  Phtmix  dae- 
eyM/frOy  and  seyeral  other  monocoiyledonons 
plants.  The  embryo  takes  the  name  of  pUmtniU^ 
or  young  plant,  as  soon  as  it  begins  to  be  deve- 
loped* There  are  then  distinguished  in  it  two 
extremities,  which  always  grow  in  opposite  di* 
reetionB.  One  of  these  extremities,  which  is 
formed  by  the  gemmule,  tends  upwards  to  the 
region  of  air  and  light,  and  is  named  the  as- 
ctmding  caudex.  The  other,  which  passes  deeper 
into  the  earth,  aad  thus  follows  a  direction  the 
rererse  of  the  first,  bears  the  name  of  deicmding 
etmdex.  It  is  formed  by  the  radicular  body. 
In  most  cases,  it  is  the  descending  caudex  or  the 
radicle,  that  first  experiences  the  efi^ects  of  ger- 
mination. " 

During  this  time,  the  gemmule  does  not  re- 
main inert  and  stationary*  From  being  at  first 
concealed  between'  the  cotyledons,  it  rises  up- 
wards, elongates,  and  proceeds  in  the  directbn 
of  the  surface  of  the  ground,  when  it  has  been 
eoyered  with  earth.  What  the  ascending  caudex 
begins  to  be  developed  beneath  the  point  of  inser- 
tion of  the  cotyledons,  it  raises  them,  and  carries 
them  out  of  the  giound.  Cotyledons  which  ex- 
hibit this  phenomenon,  are  then  named  epigeotl.* 
They  enhuge,  sometimes  even  become  thinner, 
assume  a  foliaoeous  appearance,  and  are  then 
named  geminal  leaves.  When,  on  the  contrary, 
the  ascending  eaudex  commences  above  the  co- 
tyledons, the  latter  remain  concealed  in  the 
ground,  and,  in  place  of  acquiring  any  increase 
of  size,  diminish,  wither,  and  at  length  disappear 
entirely.  They  are  then  named  hypogeai  coty- 
ledons t.  When  the  gemmule  has  reached  Ihe 
open  air,  the  leaflets  of  which  it  is  composed  are 
unrolled,  spread  out,  and  presently  acquire  aU 
the  characters  of  leaves,  the  functions  of  which 
they  speedily  perform. 

The  use  of  the  episperm,  or  proper  covering 
of  the  seed,  is  to  prevent  the  water,  or  other 
^nbetances  in  which  a  teed  germinates,  from 
acting  too  directly  upon  the  matter  of  which 


•  From  Wt  npon,  above,  and  yn,  wurth  prising 
above  the  surface  of  the  groand. 

f  From  v<ra,  under,  aod  9^  earth; — ^remaxniiig 
under  ground. 


the  embryo  is  oompoeed.  It  performs,  in  some 
measure,  the  ofiice  of  a  sieve,  through  which  Only 
the  finest  earthy  molecules  can  pass.  Du  Hamel, 
remarked  that  seeds,  from  which  their  proper 
integument  is  stripped,  seldom  genninate,  or 
produce  slender  and  deformed  plants* 

The  endosperm,  which  is  not  always  present, 
is  nothing  more  than  the  residuum  of  the  water 
contained  in  the  cavity  of  the  ovule,  where  the 
embryo  was  developed.  This  fluid,  which  Mal- 
pighi  compared  to  the  liquor  amnii,  when  it  has 
not  been  entirely  absorbed  during  the  formation 
and  growth  of  the  embryo,  gradually  acquires 
consitstenoe,  thickens,  and  at  length  forms  a  solid 
mass,  in  which  the  embryo  is  enclosed,  or  upon 
the  surface  of  which  it  is  merely  applied.  This 
mass  is  the  endosperm.  This  is  the  reason  why 
that  body  has  always  an  inorganic  aspect.  Some- 
times all  the  fluid  ccntained  in  the  interior  of 
the  ovule,  and  which  has  not  been  employed  in 
nourishing  the  embr^'O,  does  not  harden,  part  of 
it  remaining  fluid,  as  is  exemplified  in  the  cocoa- 
nut,  which  contains  within  its  kernel  a  greater 
or  less  quantity  of  a  kind  of  mild  emulsion  of 
a  white  colour,  known  by  the  name  cocoa-milk. 

The  origin  and  first  uses  of  the  endosperm 
show  of  themselves  the  uses  to  which  nature 
has  intended  it  to  be  applied  in  germination,  to 
supply  the  young  plant  with  its  first  aliment. 
The  changes  which  it  then  undergoes  in  its 
chemical  composition  and  the  nature  of  its  ele^ 
ments^  render  it  perfectly  fit  for  this  use.  In 
some  plants,  however,  the  endosperm  is  so  hard 
and  compact,  thiit  it  requires  a  long  period  to 
soften  and  be  reduced  to  a  more  or  less  fluid 
substance,  which  can  be  absorbed  by  the  embryo. 
But  this  phenomenon  always  takes  place.  If 
an  embryo  be  deprived  oi,  or  separated  from, 
the  endosperm  which  accompanies  it,  it  becomes 
incapable  of  being  devdoped.  It  is  therefore 
evident,  that  the  endosperm  is  intimately  con- 
nected with  its  growth* 

The  cotyledons,  in  many  eases,  appear  to  per- 
form fhnctionB  similar  to  those  of  the  endo- 
sperm. For  this  reason,  the  celebrated  naturalist 
Bonnet  called  them  wgeiMe  iMtnmm.  If  the 
two  cotyledons  be  removed  from  an  embryo,  it 
fiides,  and  ceases  to  receive  any  frirther  develop- 
ment. If  only  one  be  removed,  it  may  still 
vegetate,  but  only  in  a  feeble  and  languisiiing 
manner,  like  a  sickly  and  mutilated  object.  It 
is  a  very  remarkable  fact,  that  a  dicotyledonous 
embryo,  that  of  the  kidney-bean,  for  example, 
may  be  split  and  separated  into  two  lateral  parts, 
without  detriment;  for,  if  each  port  contain  a 
perfectly  entire  cotyledon,  it  will  germinate  as 
well  as  an  enth»  embryo,  and  give  rise  to  as 
strong  and  vigorous  a  plant. 

The  great  difierence  of  structure  between  the 
monocotyledmious  and  dicotyledonous  embiyos, 
has  a  remarkable  influence  upon  their  peculiar 
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mode  of  gcnninnliuD.  Is  the  dicotyledo 
embryo,  the  raditle  is  generally  conical  and  pro- 
inbersJit;  the  caulicle  ia  cylindrical;  and  the 
^mmule  is  naked  and  concealed  between  the 
bases  of  the  two  Mtyledons,  which  are  placed 
fece  to  fece,  and  are  directly  ^plied  upon  each 
other.  Thus,  In  the  kidney  bean,  the  enUw 
mass  of  the  seed  becomea  first  impr^;nated  with 


humidity  and  Bwells.  The  epaperm  becomes 
torn  in  an  irr^nlar  manner.  Presently,  the 
radicle,  wltich  formed  a  small  conical  prominence, 
bq^  to  elongate,  penetrates  into  the  ground, 
and  gives  rise  to  nuall  lateral  ramifications  gf 
extreme  delicacy.  Soon  after,  the  gemmule, 
which,  until  now,  has  remaned  concealed  be- 
tween the  two  cotyledons,  rises  upwards,  and  be- 
come* apparent  at  the  exterior.  The  caulide 
elongates,  and  misca  the  cotyledons  out  of  the 
ground,  while  the  nidicle  proceeds  &rther  into 
it  and  ramifies  there.  The  two  cotyledons  then 
separate,  and  the  genunulc  ia  entirely  free  and 
uncovered  ;  the  leaflets  of  which  it  ia  composed 
spread  out,  enlarge,  become  green,  and  already 
begin  to  extract  from  the  atmosphere  a  portion 
of  thefluidawhich  are  to  be  employed  in  effect- 
ing tiie  growth  of  the  young  plant.  Germina- 
tion is  now  ended,  and  the  second  period  of  the 
life  gf  the  plant  commences. 

Some  dicotylodonons  plants  have  a  peculiar 
mode  of  germinaUon.  Thu^  for  example,  we 
very  often  find  embryos  that  have  already  ger- 
minated, in  the  interior  of  certiun  fruits,  which 
are  entirely  closed  all  round.  This  is  not  un- 
freqnently  seen  in  the  fruits  of  the  lemon  tree, 
in  which  it  is  not  ran  to  find  several  seeds  ol- 
t«ady  in  a  germinating  state.  In  the  mangrove 
tree  which  inhabits  salt  morsbea,  and  aliores  of 
the  tea  in  the  equinoxial  region^  the  embryo 
b^ins  to  be  developed,  while  the  seed  ia  eUU 
contained  in  the  pericarp.  The  radicle  presBea 
■gainai  the  pericarp,  which  it  wears,  and  at 
Iragth  perforates,  and  elongates  at  Die  outaide, 
e  tlian  a  fiwU     The  embryo  them 


becomes  detached,  and,  leaving  the  eotyledonory 
body  in  the  seed,  tolls  off,  the  radicle  fiist,  sinkV 
into  the  mud,  and  there  continues  to  grow.  In 
the  hotae-chestnut,  the  common  chestnut,  and 
some  other  dicotyledonous  planta,  the  two  coty- 
ledons, which  are  very  large  and  thick,  are,  in 
moat  cases,  directly  united.  In  these,  the  rodicle, 
as  it  dnks  into  the  ground,  elongates  the  bsae 
of  the  two  cotyledons,  and  thus  disengage*  the 
gemmule,  which  shows  itself  above  ground ;  but 
the  two  cotyledons  are  not  raised  by  tbe  gem- 
mule, they  rcmtin  below. 

Honocotyledonous  embryos  generally  undergo 
fewer  changes,  during  germination,  than  those 
of  dicotyledonous  planta;  which  is  caused  by 
the  uniformity  of  their  internal  structure.  As 
in  the  dicotyledoncs,  the  tudimlar  extremity  is 
that  which  is  first  developed.  It  elongates,  and 
its  coleorhiza  bursts  to  allow  a  pasa^e  to  the 
radicular  tubercle,  which  en1ar);es,  and  passes 
downwards  into  the  ground.  Several  smaller 
roots  usually  spring  from  the  latemi  and  infeii« 
parts  of  the  caulicle.  When  they  have  acquired 
a  certain  development,  the  principal  radicle  is 
destroyed,  and  disappears.  Accordingly,  mono- 
cotylcdonous  plants  never  have  a  tapering  nw( 
like  the  dicotyledonous. 

The  cotyledon  which  conbuns  the  gemmule, 
always  enlarges  more  or  less  before  it  is  perfoiv 
ated  by  that  organ,  which  generally  issues  at  the 
latenil  part  of  the  cotyledon,  aoucoly  ever  at 
the  summit.  When  the  gemmule  has  perforated 
ths  cotyledon,  the  latter  changes  into  a  kind  of 
sheath  which  embracea  the  gemmule  at  its  base. 
It  is  to  this  sheath  that  the  name  of  coUi^iU 
has  been  given.  Cut  69.  fig.  a  b,  represmts  the 
w.  gennination  of  a  gmin  of  coiu- 

.   won  wheat ;  e  e  are  the  radi- 
cles; d  d  tlie  gemmules,  with 
their  sheath.     It  has  already 
been  remarked  that,  in  whatever 
portion  the  seed  is  placed  in 
the  soil,  the  gemmule  invari- 
ably ascends,  and  the  radicle 
descends.    This  is  a  beautiful 
prarision  of  nature;  for  had 
tliis  arrangement  not  existed, 
lialf  of  the  seeds  of  grain  sown,  would  have,  in 
all probability,been  unproductive;  as  the  chances 
are  almost  equal,  that  the  end  containing  the 
embryo  falls  either  upwards  or  downwards. 

It  now  remains  to  couMder  the  chemical  changes 
which  lake  place  in  the  seed,  during  the  pro- 
cess of  germination,  and  regarding  this  a  variety 
of  opinions  hare  been  advanced.  The  matter 
the  cotyledons  of  seeds  is  not,  in  the 
first  instance,  adapted  for  the  nouriahmeut  of 
the  future  germ;  before  it  can  become  so,  it  must 
undergo  certain  changes  in  its  chemical  compod- 
tion.  It  haa  been  already  shoivn  that  a  seed  is 
placed  in  the  ground  than  it  begins  to 
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imbibe  moisture,  and  swell  out  and  burst  its  in- 
tegmnenta.  The  moisture  thus  absorbed  is  im- 
mediately imbibed  by  the  cotyledons  or  albur- 
num, and  a  chemical  action  soon  takes  place. 
The  farina  and  oily  matters  entering  into  its 
composition,  form  an  emulsive  juice,  and  a  fer- 
mentation takes  place,  by  which  a  saccharine 
matter  is  generated,  and  carbonic  acid  gas  is 
evolyed.  This  process  is  well  exemplified  in 
the  case  of  the  oonversion  of  barley  into  malt. 
In  the  barley,  the  starchy  matter  of  the  seed  is 
changed  from  an  almost  tasteless  and  inodorous 
substance,  into  sugar;  oxygen  gas  is  absorbed, 
carbonic  acid  given  out,  and  the  greater  pro- 
portion of  the  seed  conyerted  into  a  nutritious 
substance  for  the  future  germ. 

Now,  the  question  is,  how  does  the  absorbed 
oxygen  operate?  Does  it  act  simply  as  a  stimu- 
lant, or  does  it  enter  into  combination  with  the 
materials  of  the  seed,  to  form  a  new  substance ; 
or  does  it  abstract  from  the  seed  any  principle 
by  which  the  subsequent  changes  are  effected. 
'  Humboldt  was  of  opinion,  that  the  oxygen 
acts  merely  as  a  stimulant,  and  this  opinion  was 
founded  on  the  fact,  that  seeds  germinate  faster 
in  pure  oxygen,  than  in  the  common  atmospheric 
air;  and  particularly  if  the  seeds  were  previously 
steeped  in  water  containing  oxymuriatio  acid. 
This  philosopher  found  that  seeds  brought  from 
the  East  and  West  Indies,  which  would  not  ger- 
minate at  Vienna,  in  the  usual  manner,  did  so 
readily  when  steeped  in  oxymuriatic  acid,  even 
though  they  had  been  kept  for  upwards  of 
twenty  years. 

Rollo  was  of  opinion,  that  the  absorbed  oxy- 
gen is  partly  taken  up  by  the  seed,  and  assimu- 
lated  with  its  substance,  forming,  idong  with  the 
carbon  of  Uie  seed,  carbonic  acid.  His  opinion 
was  founded  on  the  following  fact,  which  he  had 
observed  in  watching  the  process  of  the  germin- 
ation of  some  grains  of  barley,  confined  in  an 
ardficial  atmosphere.  When  the  seeds  were 
made  to  germinate  in  pure  oxygen  gas,  the  oxy- 
gen gradually  disappeared,  and  its  place  was 
found  to  be  occupied  by  carbonic  acid  gas. 

Saussure  the  younger,  having  also  directed 
his  attention  to  the  subject,  perceived  that  the 
only  means  of  ascertaining  the  &ct  was,  that  of 
comparing  the  quantity  of  oxygen  gas  consumed, 
with  the  quantity  entering  into  the  composition 
of  carbonic  acid  gas  evolved.  If  the  quantity 
of  the  former  proved  to  be  greater  than  that  of 
the  latter,  it  was  to  be  inferred  that  a  portion  of 
oxygen  gas  had  been  actually  assimilated  to  the 
substance  of  the  seed.  But  if  the  two  quantities 
proved  to  be  constantly  equal,  then  it  was  to  be 
inferred  that  the  oxygen  gas  had  not  been  assim- 
ii&ttod  to  the  substance  of  the  seed,  but  only 
employed  for  the  purpose  of  abstracting  from  it 
part  of  its  carbon,  in  the  formation  of  carbonic 
acid  gas.    From  the  experiments  of  Lavoisier 


on  combustion,  he  had  discovered  that  oxygen, 
in  combining  with  carbon,  undeigoes  no  percep- 
tible alteration  of  volume,  and  that  one  hundred 
cubic  inches   of    carbonic    acid  gas,  contains 
ninety-eight  cubic  inches  of  oxygen  gas.    From 
these  iacts^  Saussure  instituted  a  series  of  ex- 
periments to  ascertain  the   proportion  between 
the  quantity  of  oxygen  inhaled,  and  the  quan- 
tity of  carbonic  acid  evolved.    For  this  purpose 
he  employed  the  seeds  of  peas,  beans,  barley, 
lettuce,  and  cress,  and  the  results  were  as  follows. 
In  an  atmosphere  of  100  cubic  inches  of  com- 
mon air,  known  to  contain  about  twenty-one 
cubic  inches  of  oxygen,  and  seventy-nine  of  ni- 
trogen, where  a  number  of  these  seeds  were  made 
to  germinate,  it  was  found  that  if  fourteen  cubic 
inches  of  carbonic  acid  gas  were  formed  during 
the  process,  seven  cubic  inches  of  oxygen  gas 
remained  uncombined  in  the  atmosphere;  and  if 
seven  cubic  inches  of  carbonic  acid  gas  were 
formed  during  the  process,  then  fourteen  cubic 
inches  of  oxygen  gas  remained  uncombined  in 
the  receiver.    Hence  it  appeared  that  the  quan- 
tity of  carbonic  acid  gas  that  was  evolved  dur- 
ing the  process  of  germination,  was  precisely 
equal  to  the  quantity  that  had  been  absorbed 
during  the  same  process.      There  was  conse- 
quently no  actual  accumulation  of  oxygen  in 
the  seed,  the  portion  of  this  gas  absorbed  having 
gone  to  diminish  the  quantity  of  carbon.    The 
change,  therefore,  produced  in  the  fiirina  of  the 
seeds  of  plants,  by  which  it  is  converted  into  a 
saccharine  juice  fit  for  the  nutrition  of  the  germ, 
or  infimt  plant,  consists  in  diminuting  the  pro* 
portion  of  its  carbon,  and  in  augmenting  that 
of  its  oxygen  and  hydrogen.    Humboldt,  as  we 
have  already  mentioned,  found  that  seeds  could 
be  made  to  germinate  in  pure  oxygen  gas,  and 
in  a  shorter  period  of  time  than  in  ordinary  air. 
But  Saussure,  in  repeating  these  experiments  of 
Humboldt,  did  not  find  any  difference  in  the 
periods  of  germination.     The  only  difference 
was  in  the  comparative  lengths  of  the  roots, 
those  seeds  which  had  been  made  to  germinate  in 
pure  oxygen,  having  their  radicles  less  developed 
in  a  given  time,  than  the  others  in  common  air. 
This  circumstance,  according  to  Mr  Keith,  may 
be  accounted  for  in  two  ways.    The  oxygen,  in 
its  pure  state,  might  have  abstracted  too  great 
a  quantity  of  carbon  from  the  seed;  or  the  car- 
bonic gas,  evolved  in  too  great  abundance,  might 
have  been  prejudicial  to  the  development  of 
the  young  plant.    For  it  has  been  found  that 
carbonic  acid  gas  is  not  useful  to  vegetables  in 
general,  except  in  proportion  as  they  can  decom- 
pose it;  and  seeds  before  the  development  of  the 
plumulet,  do  not  seem  capable  of  efiecting  that 
decomposition;  so  that,  the  application  of  car- 
bonic acid,  in  almost  any  proportion,  rather  re< 
tarda  than  accelerates  the  first  process  of  ger- 
mination.    Saussure  also  found  that  different 
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Bpedes  of  seeda  require  different  praportione  of 
oxygen  for  their  germination.  The  quantity  of 
thiB  gas  consumed  by  the  bean  and  lettuce^  be- 
fore the  commencement  of  germination^  seemed 
to  be  equal,  and  amounted  to  an  100th  part  of 
their  weight;  while  the  quantity  consumed  by 
wheat,  barley,  and  pursiain,  which  seemed  also 
to  be  equal,  was  only  about  1000th  part  of 
their  weight.  The  carbon  lost  at  the  some  time, 
is  only  about  one-third  part  of  these  quantities; 
and  the  oxygen  consumed  is  in  proportion  to 
the  weight  of  the  seeda^  not  in  proportion  to  their 
size  or  number. 

But  Huber  and  Senebier  detail  experiments, 
in  which  certain  seeds  are  said  to  have  germin- 
ated in  an  atmosphere  of  pure  hydrogen  and  ni- 
trogen gases.  In  these  cases,  the  usual  carbonic 
acid  gas  being  also  evolyed,  as  in  ordinary 
germination,  the  question  arises  whence  the 
oxygen  was  derived  necessary  to  the  formation 
of  the  carbonic  acid.  Senebier  accounts  for  it 
from  the  decomposition  of  the  water  contained 
in  the  seed,  while  Saussure,  doubting  this  theory, 
repeated  the  experiments  which  gave  rise  to  it^ 
and  found  that  no  seeds  would  germinate  in  an 
atmosphere  of  pure  hydrogen,  or  nitri^en;  and 
that  the  seeming  exceptions  may  be  accounted 
for  from  the  action  of  the  uncombined  oxygen, 
contained  in  the  water  in  which  the  seed  hod 
been  placed,  or  previously  steeped.  Even  after 
the  process  of  germination  has  taken  place,  if 
the  young  plant  be  immersed  in  an  atmosphere 
of  either  of  those  gases^  vegetation  and  life  will 
immediately  cease.  It  is  true  that  seeds  im- 
mersed in  water,  do  evolve  a  portion  of  carbonic 
acid,  carbonated  hydrogen,  and  nitrogen  gases; 
but  these  separate  from  the  seed  during  the  pro- 
cess of  fermentation,  when  this  process  is  passing 
into  that  of  putrefaction. 

M.  Bollo  hod  observed,  that  during  the  pro- 
cess of  germination,  many  seeds  had  their  mu- 
cilage converted  into  sugar;  but  finding  that  this 
process  never  took  place  where  there  was  no  access 
of  oxygen,  and  knowing  that  sugar  contains 
more  oxygen  than  mucilage,  he  concluded  that 
the  accession  of  oxygen  was  derived  either  from 
the  atmosphere,  or  from  the  decomposition  of  the 
water  in  which  the  seeds  were  soaked.  He  as- 
certained that  it  could  not  be  derived  from,  the 
atmosphere  surrounding  the  plont^  as  its  ele- 
ments remained  the  some,  and  therefore  con- 
cluded, that  it  was  obtained  by  the  decomposi- 
tion of  water.  Saussure  supposed  that  the  same 
focto  amy  be  established  fi«ni  the  circomsfaince 
thai  the  carbon  of  the  seed  suffers  diminution. 
But  finding  tiiat  a  certain  weight  of  dried  seeds^ 
after  germination,  contained  more  carbon  than 
the  same  weight  before  thu  process^  he  instituted 
experiments,  by  which  he  established  that  if  any 
seed  whatever  is  subjected  to  the  germinating 
proeeM,  it  actually  loses  weighty  in  a  proportion 


greater  than  what  might  be  allowed  for  its  loss 
of  carbon  ond  mucilage  during  this  process. 
SausBure  attributes  tiiis  circumstance  to  a  dimi- 
nution of  the  water  formerly  existing  in  a  fixed 
state  in  the  seed.  A  quantity  of  peas  gathered 
for  some  years,  and  dried  in  a  stove,  were  found 
to  weigh  200  grains.  They  then  underwent  the 
germinating  process,  in  a  vessel  placed  over  mer- 
cury, amid  five  times  their  weight  of  water, 
and  an  atmosphere  of  common  air.  When  ger- 
mination was  completed,  4^  cubic  inches  of 
carbonic  acid  gas  were  found  to  have  been  pro- 
duced in  the  receiver,  which,  according  to  La- 
voisier, contains  0.86  parts  of  a  grain  of  carbon. 
The  water  which  was  now  evaporated,  left  as  a 
residuum,  0.75  parts  of  a  grain  of  mucilage,  and 
extract;  and  the  seeds  which  were  agcuin  dried, 
evolved  during  this  process,  a  quantity  6f  car- 
bon, in  the  form  of  carbonic  acid,  very  nearly 
equal  to  the  quantity  lost  in  germination.  The 
seeds,  therefore,  ought  to  have  weighed  197^ 
grains;  but  their  actual  weight  wasonly  189  grains* 
Now,  besides  the  principles  already  mentioned, 
they  could  have  lost  only  water,  and  this  loss 
amounted  to  8^  grains.  It  remained  to  be 
proved  then,  whether  the  loss  arose  in  the  pro- 
cess of  germination,  or  in  drying  afterwards. 
The  latter  was  the  case. 

Such  are  the  phenomena,  physical  or  chemical, 
observable  in  thegermination  of  the  seed.  Air  and 
moisture  are  absorbed  from  the  soil  oratmosphere; 
their  agency  is  immediately  exerted  on  the  fiir- 
ina  of  the  albumen  or  cotyledons;  and  a  food  is 
thus  prepared  for  the  nourishment  of  the  tender 
embryo,  to  which  it  passes  through  the  medium 
of  the  vessels  of  the  cotyledons,  or,  as  they  have 
been  also  denominated,  the  seminal  root.  Him 
radicle  gives  the  first  indications  of  life,  expand- 
ing and  bursting  its  integuments,  and  at  length 
fixing  itself  in  the  soil :  the  plumulet  next  un- 
folds its  parts,  developing  the  rudiments  of  lea^ 
branch,  and  trunk;  and  finally  the  seminal  leaves 
decay  and  drop  ofi^ ;  and  the  embryo  has  been 
converted  into  a  plant  capable  of  abstracting 
immediately  from  the  soil  or  atmosphere,  the 
nourishment  necessary  to  its  future  growth. 
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Aftbb  the  embryo,  as  we  have  seen,  has  been 
converted  into  a  plants  and  after  it  has  exhausted 
the  store  of  nutritious  matter  prepared  for  it  by 
the  cotyledons,  it  then  has  to  seek  its  futoro 
nourishment  firom  the  soil  by  means  of  its  roots, 
and  firom  the  air  by  its  leaves.  It  remains  to 
be  considered  then,  what  are  the  substanoeai 
which  plants  derive  firom  the  earth  and  air. 
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Soil  it  composed  of  eertain  mixtures  of  the 
following  sabstaneee.  The  earthsysilexy  alumina, 
lime,  magnesia.  The  alkalies,  potass,  soda,  and 
ammonia,  oxide  of  iron,  and  small  portions  of 
other  metallic  oxides,  and  a  considerable  propor- 
tion of  aqueons  moisture,  and  soTeral  gases,  as 
oxygen,  hydrogen,  carbonic  acid,  besides  the 
soil  also  contains  vegetables  and  animal  matters 
either  partially  or  wholly  decomposed. 

The  atmosphere,  again,  consisU  of  oxygen, 
nitrogen,  and  carbonic  acid,  with  a  yarying  por- 
tion of  aqueons  vapour. 

All  these  ingredients,  however,  are  not  taken 
up  by  vegetables ;  part  only  are  selected,  and  in 
certun  proportions.  The  elementary  ingredi^ 
ents  of  all  plants  conaosts  of  carbon,  oxygen,  and 
hydrogen,  in  various  proportions,  and  under 
varioQS  modifications.  Now,  most  soils  would 
yield  these  ingredients,  and  yet  it  is  well  known 
that  certain  plants  only  thrive  in  particular 
soils.  Nor  does  it  follow  that  these  ingredi- 
ents enter  the  plant  in  an  uncombined  state, 
because  they  do  not  actually  exist  in  this  free 
and  uncombined  state  in  all  soils.  A  power  of 
selection  then  is  made  by  the  plant,  and  this  it 
is  enabled  to  do  by  the  vital  powers  of  assimila- 
tion, by  which  it  is  endowed.  We  shall  con- 
sider the  food  of  plants  under,  the  six  heads  of 
water,  gases,  vegetable  extracts,  salts,  earth,  and 
manures. 

Water.  A  certain  degree  of  fluidity  is  ne- 
oeaaary  for  all  organised  bodies  before  the  prin- 
ciple of  germination  can  be  excited  in  a  seed.  It 
must  first  be  moistened  with  water,  and  after 
the  process  of  evolution  has  been  completed,  a 
r^^lar  supply  of  fluid  is  necessary  to  fill  the 
cells  and  tubes  of  the  growing  plant.  Plants 
will  not  continue  to  vegetate  unless  their  roots 
are  supplied  with  water ;  and  if  they  are  kept 
long  without  it  the  leaves  will  droop  and  be- 
come flaccid,  and  assume  a  withered  appearance. 
Now  this  is  evidently  owing  to  the  loss  of  fluid ; 
for  if  the  roots  are  again  well  supplied  with 
water  the  weight  of  the  plant  is  increased,  and 
its  freshness  restored.  But  many  plants  will 
grow,  and  thrive,  and  eflect  the  development  of 
all  their  parts,  if  the  root  is  merely  immersed  in 
water,  though  not  fixed  in  the  soil.  Lilies, 
hyacinths,  and  a  variety  of  plants  with  bulbous 
Toote,  may  be  so  reared,  and  are  often  to  be  met 
with  so  vegetating ;  and  many  plants  will  also 
vegetate  though  wholly  immersed.  Most  of  the 
marine  plants  are  of  this  description.  It  can 
searoely  be  doubted,  therefore,  that  water  serves 
for  the  purpose  of  a  vegetable  aliment. 

But  if  plants  cannot  be  made  to  vegetate 
without  water,  and  if  they  will  vegetate,  some, 
when  partly  immersed  without  the  assistance  of 
soil ;  and  some  even  when  totally  immersed  so 
as  that  no  other  food  seems  to  have  access  to 
them,  does  it  not  fi)llow  that  water  is  the  sole 


food  of  plants,  the  soil  being  merely  the  basis  on 
which  they  rest,  and  the  receptacle  of  their 
food?  This  opinion  has  had  many  advocates, 
and  the  arguments  and  experiments  adduced  in 
8upp<Hi  of  it  were  at  one  time  thought  to  have 
completely  established  its  truth.  It  was  indeed, 
the  prevailing  opinion  of  the  •seventeenth  cen- 
tury, and  was  embraced  by  several  philosophers 
even  of  the  eighteenth  century ;  but  its  ablest 
and  most  cealous  advocates  were  Van  Helmont, 
Boyle,  Du  Hamel,  and  Bonnet,  who  contended 
that  water,  by  virtue  of  the  vital  energy  of  the 
plant,  was  sufficient  to  form  all  the  different 
substances  contained  in  vegetables. 
•  Van  Helmont  planted  a  willow  weighing  thy 
pounds  in  an  earthen  vessel  containing  a  known 
quantity  of  earth  which  had  been  previously 
dried  in  an  oven.  He  moistened  it  with  distilled 
water,  or  with  rain  water,  and  took  care  to  pre- 
vent any  accession  of  other  earth.  At  the  end 
of  fiv^  years  the  plant  was  taken  up  and  weighed. 
Its  weight,  together  with  that  of  all  its  leaves, 
was  169^  pounds,  and  the  weight  of  the  earth, 
only  two  ounces  less  than  at  first,  giving  an 
accession  of  119^  pounds,  which  is  to  be  ac- 
counted for  only  from  the  water  with  which  the 
earth  was  moistened.  Hence,  it  was  concluded 
that  water  is  the  sole  food  of  plants ;  the  two 
ounces  of  earth  lost  being  regarded  as  bearing 
too  small  a  proportion  to  the  increased  weight 
of  the  willow  to  deserve  any  notice  in  the  cal- 
culation. 

Boyle  dried  a  quantity  of  earth  in  an  oven, 
which  after  having  weighed  he  put  into  an- 
earthen  pot.  He  tiien  sowed  some  gourd  seed 
in  the  eartli,  and  watered  it  with  spring  or  rain 
water.  A  plant  was  ultimately  produced  that 
weighed  three  pounds,  and  in  a  subsequent  ex- 
periment, a  plant  that  weighed  four  pounds; 
and  yet  the  weight  of  the  earth,  when  dried  and 
weighed  again,  was  not  perceptibly  diminished. 
This  seemed  to  give  weight  to  the  foregoing 
conclusion. 

Du  Hamel  placed  some  bulbous  roots  merely 
in  moss  or  wet  sponges^  and  they  vegetated ;  and 
beans  and  peas  when  so  treated  even  flourished 
and  produced  frnit.  Bonnet  in  repeating  the 
experiments  of  Du  Hamel  had  the  same  result, 
and  in  trying  its  operation  upon  vines,  found 
that  they  produced  excellent  grapes.  Notliing 
further  seemed  necessary  to  determine  the  point 
at  issue,  and  it  was  accordingly  believed  that 
water  is  the  sole  food  of  plants,  and  that  the 
other  substances  which  they  may  contain  are 
formed  merely  from  the  water,  by  virtue  of  tlie 
vital  energy  of  the  plant. 

But  though  these  experimenta  have  the  ap- 
pearance of  bdng  somewhat  decisive,  yet  there 
ore  others  by  the  same  experimenters  which  are 
not  quite  so  favourable  to  the  opinion  they  were 
intended  to  support.    Du  Hamel  reared  in  the 
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above  manner  plants  of  the  horse-chestnut  and 
ahnond  to  some  considerable  size,  and  an  oak 
till  it  was  eight  years  old.  And  though  he  in- 
forms us  that  they  died  at  last  only  from  neglect 
of  watering;  yet  it  seems  extremely  doubtful 
whether  they  would  have  continued  to  vegetate 
much  longer  even  if  they  had  been  watered  ever 
so  r^ularly ;  for  he  admits,  in  the  first  place,  that 
they  made  less  and  less  progress  every  year,  and 
in  Uie  second  place,  that  their  roots  were  found 
to  be  in  a  very  bad  state. 

But  if  they  had  even  continued  to  vegetate, 
still  the  experiments  were  insufficient  to  decide 
the  point  in  question.  Their  insufficiency  was 
first  pointed  out  by  Bergman  in  1773,  who 
showed,  from  the  experiments  of  Margrafli^,  that 
in  one  pound  of  rain  water  there  is  contained 
one  grain  of  earth.  Earth,  therefore,  must  have 
been  absorbed  along  with  the  water,  so  that 
even  the  boasted  experiment  of  Van  Helmont,  on 
which  so  much  stress  had  been  laid,  amounted 
to  nothing.  For  the  rain-water  employed  in 
the  experiment  must  have  contained  in  it  as 
much  earth  as  could  have  been  well  expected  to 
exist  in  the  willow  at  the  end  of  five  years. 
And  if  not,  then  it  is  easy  to  point  out  an  addi- 
tional source  of  supply ;  for  it  has  been  shown 
by  Hales  and  others,  that  unglazed  earthen 
vessels  when  placed  in  the  earth,  will  readily 
absorb  moisture ;  so  that,  according  to  Mr  Kir- 
wan's  remark,  the  earthen  vessel  in  which  the 
willow  was  planted  must  have  absorbed  moisture 
from  the  surrounding  soil,  impregnated  with 
whatever  substances  the  earth  contained.  The 
access  of  earth,  therefore,  is  accounted  for  with- 
out the  joint  efforts  of  the  water  and  vital  energy 
of  the  plant,  and  no  satis&ctory  proof  alleged  of 
tlie  similar  formation  of  other  substances. 

The  subject  was  afterwards  investigated  by 
Hassenfiratz,  who  saw  the  insufficiency  of  the 
foregoing  proofs,  and  objected  to  them  because 
no  account  was  given  of  the  proportions  of  car- 
bon at  the  commencement  and  termination  of 
the  respective  experiments.  Did  not  the  carbon 
of  the  plant  increase  also  as  well  as  its  other 
ingredients?  And  yet  the  carbon  could  not  be 
supposed  to  be  formed  from  the  water.  To 
clear  up  this  point  he  analyzed  the  bulbs  of  the 
hyacinth,  and  of  several  other  plants,  together 
with  a  number  of  kidney-beans,  and  cress-seeds, 
^nth  a  view  to  discover  the  quantity  of  carbon 
they  contained,  and  consequently  by  calculation 
tlie  quantity  contained  in  any  given  weight  of 
similar  bulbs  or  seeds.  He  then  made  a  number 
of  each  to  vegetate  in  pure  water,  some  within 
doors,  and  others  in  the  open  air,  having  first 
ascertained  their  weight.  They  germinated, 
grew  up,  and  flowered ;  but  produced  no  seed. 
They  were  afterwards  gathered,  leaves  and  all, 
and  subjected  to  a  chemical  analysis,  the  result 
of  which  was,  that  the  carbon  contained  in  each 


was  somewhat  less  than  the  quantity  which 
existed  in  the  bulb  or  seed  firom  whidi  tiie  plant 
had  sprung. 

From  these  circumstances  Hassenfratz  came 
to  the  conclusion  that  water  was  not  the  sole 
food  of  plants,  because  plants  growing  in  pure 
water  receive  no  increase  of  carbon,  and  in  con- 
sequence, without  a  sufficiency  of  this  substance, 
cannot  produce  perfect  seeds.  Not  reckoning 
the  experiments  of  Hassenfratz  conclusive,  how- 
ever, Saussure  instituted  others.  Having  gathered 
some  plants  of  mint  {mentha  piperita)^  he  found 
that  100  parts  in  weight  of  Uie  green  vegetable 
substance  were  reduced  by  drying  to  40.20, 
which  were  found  by  experiment  to  contain 
10.96  of  charcoaL  He  then  took  a  number  of 
plants  of  the  same  species,  and  placed  them  by 
the  roots  in  bottles  filled  with  distilled  water ; 
exposing  them  to  the  sun  on  the  outside  of  a 
window,  but  sheltering  them  from  the  rain. 
After  ten  weeks  of  vegetation  the  100  parts  of 
mint  weighed  in  their  green  state  216  parts, 
which  were  reduced  by  drying  to  62.  They 
had  augmented  therefore,  in  dried  vegetable 
matter  21.71  parts;  but  they  had  augmented 
also  in  their  quantity  of  carbon;  for  the  62  parts 
of  dried  vegetable  substance  fiumished  15.78  of 
charcoal.  A  similar  result  was  obtained  from  a 
similar  experiment  upon  beans,  firom  which  we 
may  infer  the  accuracy  of  Saussure,  and  the  con- 
sequent inaccuracy  of  Hassenfratz,  who  was  no 
doubt  misled  by  some  circumstances  not  taken 
into  the  account.  Perhaps,  the  plants  on  which 
he  made  his  experiments  were  not  sufficiently 
exposed  to  the  light  of  the  sun ;  so  that  if  he 
corrected  one  error  he  committed  also  another. 
While  it  is  maintained,  therefore,  that  water  is 
not  the  sole  food  of  plants,  and  b  not  convertible 
into  the  whole  of  the  ingredients  of  the  vegetable 
substance,  even  with  the  aid  of  the  vital  energy, 
it  must,  at  the  same  time,  be  admitted  that 
plants,  though  vegetating  merely  in  water,  do 
yet  augment  the  quantity  of  their  carbon. 

Groses.  When  it  was  found  that  water  is  in- 
sufficient to  constitute  the  sole  food  of  plants, 
recourse  was  next  had  to  tb<»  assistance  of  the 
atmospheric  air,  and  it  was  believed  that  the 
vital  energy  of  the  plant  is  at  least  capable  of 
furnishing  all  the  different  ingredients  of  the 
vegetable  substance,  by  means  of  decomposing 
and  coipbining,  in  different  ways,  atmospheric 
air  and  water.  But  as  this  extravagant  con- 
jecture is  founded  on  no  proof,  it  is  consequently 
of  no  value.  It  must  be  confessed,  however, 
that  atmospheric  air  is  indispensably  necessary 
to  the  health  and  vigour  of  the  plant^  as  may  be 
seen  by  looking  at  the  different  aspects  of  plants 
exposed  to  a  free  circulation  of  air,  and  plants 
deprived  of  it;  the  former  are  vigorous  and 
luxuriant,  the  latter  weak  and  stunted.  It  may 
be  seen  also  by  means  of  experiments  even  upon 
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a  aniall  scale.  If  a  plant  is  placed  under  a  glass 
to  which  no  new  supply  of  air  has  aocess,  it 
soon  begins  to  langaish,  and  at  length  withers 
and  dies;  but  particularly  if  it  is  placed  under 
the  exhausted  receiver  of  an  air  pump,  as  might 
indeed  be  expected  from  the  failure  of  the  ger- 
mination of  the  seed  in  similar  circumstances. 
According  to  the  experiments  of  Saussnrey  plants 
of  peas,  though  completely  developed  and  fur- 
nished with  their  leaves,  died  in  the  space  of  thiee 
day^  when  put  into  the  exhausted  receiver  of 
an  air-pnmp,  whether  in  the  shade  or  the  sun. 
But  plants  with  thick  and  succulent  leaves  seem 
capable  of  supporting  v^^etation  m  wum^  at 
least  if  exposed  to  the  sun.  A  plant  of  the 
cactus  cpmaiOf  lived  more  than  a  month  in  this 
state  without  showing  any  symptoms  of  decay, 
except  that  the  epidermis  seemed  dry,  whidi 
again  recovered  its  freshness^  however,  in  the 
atmospheric  air.  And  though  plants  with  thin 
leaves  generally  died  under  the  experiment,  yet 
there  were  exceptions  even  among  them.  A 
plant  of  the  pofyffamm  persicaria  lived  for  six 
months  in  the  vacuum  of  an  au>pump,  and  was 
at  the  end  of  the  experiment  as  fresh  and  vigor- 
ous aa  at  the  b^;inning,  with  the  exception  of 
two  or  three  leaves  near  the  root,  which  were 
withered.  The  same  was  the  case  also  with 
plants  of  the  qnMdum  molle^  epOcbitm  hir- 
tutum,  fythrum  taUcariOj  and  inula  dygenterica. 
They  were  placed  in  the  light,  but  not  so  as  to 
receive  the  direct  rays  of  the  sun,  to  which  when 
they  were  exposed  they  withered,  even  though 
the  rays  were  but  feeble. 

In  these  experiments  of  Saussure,  however,  it 
is  doubtful  whether  the  inclosed  plants  did  not 
create  an  atmosphere  for  themselves  out  of  their 
superfluous  moisture^  in  the  same  way  as  is 
illustrated  in  the  recent  experiments  of  endosuig 
plants  in  an  air-tight  bell  glass,  or  glass  frame, 
when  they  will  continue  to  vegetate  for  yeais; 
the  moisture  being  restrained  from  passing  off 
by  evaporation,  and  the  vital  enezgies  of  the 
plant  being  adequate  to  reproduce  the  gases 
necessary  for  its  existence  by  the  decomposition 
of  water. 

The  gases,  therefore,  seem  essential  to  vegeta- 
ble existence,  though  we  ore  not  yet  to  condude 
that  water  and  the  gases  are  the  sole  ingredients 
which  are  necessary  for  the  growth  and  vigour 
of  plants. 

It  must  be  admitted  no  doubt,  that  plants  of 
slow  growth  and  tenacious  of  life,  such  as  many 
of  the  mosses,  and  some  of  the  succulent  plants, 
do  indeed  effect  the  development  of  their  parts, 
without  the  aid  of  any  otiier  nourishment  be- 
yond what  they  derive  from  the  atmosphere. 
But  plants  of  rapid  growth,  such  as  annuals,  can 
never  effect  that  developement  without  the  aid 
of  nourishment  derived  from  the  soil.  Saussure 
tried  the  experiment  upon   beans,  peas,  and 


cresses,  by  placing  them  in  horse-hair,  or  in  pure 
sand,  and  moistening  them  with  distilled  water. 
They  grew  indeed,  and  some  of  them  even 
flowered,  but  never  produced  perfect  seeds.  It 
is  plain,  therefore,  that  some  essential  principle 
of  nourishment  was  wanting,  which  is  furnished 
by  the  soil ;  and  that  atmospheric  air  and  water 
are  not  the  only  principles  constituting  the  food 
of  plants. 

But  as  in  germination  so  also  in  the  progress 
of  v^;etation,  it  is  part  only  of  the  component 
principle  of  the  atmospheric  air  that  are  adapted 
to  the  purpose  of  vegetable  nutrition,  and  selected 
by  the  plant  as  a  food.  Let  us  take  them  in  the 
order  of  their  reversed  proportions. 

Carbonic  acid  gas.  In  tiie  process  of  the  ger- 
mination of  the  seed,  the  effect  of  the  application 
of  carboiiic  acid  gas  was  found  to  be  altogether 
prejudidaL  But  in  the  process  of  subsequent 
vegetation  its  application  has  been  found,  on  the 
contrary,  to  be  extremely  beneficiaL  Plants 
will  not  indeed  vegetate  in  an  atmosphere  of 
pure  carbonic  acid,  as  was  first  ascertained  by 
Dr  Priestley,  who  found  that  sprigs  of  mint 
growing  in  water,  and  placed  over  wort  in  a 
state  of  fermentation,  generally  became  quite 
dead  in  the  space  of  a  day,  and  did  not  even 
recover  when  put  into  an  atmosphere  of  common 
air. 

But  Dr  Percival,  of  Manchester,  observed  that 
a  plant  of  mint,  immersed  in  water  by  the  root, 
and  exposed  to  a  current  of  atmospheric  air 
mixed  with  carbonic  add  gas,  was  more  vigorous 
and  luxuriant  than  a  plant  of  the  same  spedes 
similarly  situated  and  exposed  to  a  current  of 
pure  atmospheric  air. 

Improving  upon  this  hint,  Saussure  made 
some  experiments  with  a  view  to  determine  the 
dose  of  carbonic  acid  gas,  which,  being  mixed 
with  atmospheric  air,  is  the  most  frivourable  to 
v^tation.  Having  made  some  peas  to  germin- 
ate in  water  till  they  acquired  the  hdght  of  four 
inches,  and  wdghed  about  twenty  grains,  he 
then  placed  a  number  of  them  in  glasses  filled 
with  water  by  threes^  so  as  that  the  roots  only 
were  immersed,  and  introduced  them  into  re- 
ceivers fiUed  with  different  mixtures  of  common 
dr  and  carbonic  add  gas.  They  were  dtuated 
so  as  to  receive  the  direct  rays  of  the  sun, 
moderated  when  too  intense.  The  mean  aug- 
mentation in  weight  of  sudi  as  were  placed  in 
pure  atmospheric  air,  and  exposed  during  ten 
days  to  the  sun,  was  eight  grains  to  each  plant. 
Such  as  were  exposed  to  the  sun,  in  an  atmo- 
sphere of  pure  carbonic  add  gas,  faded  and 
withered  away  without  any  further  devdop- 
ment.  In  an  atmosphere  oontdning  three- 
fourths  or  two-thirds  of  its  vdume  of  carbonic 
add  gas,  they  withered  also;  but  in  an  atmo- 
sphere containing  only  one  half  of  its  volume  of 
carbonic  acid  they  lived  seven  days.    And  in  an 
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atmosphere  containing  but  one-fourth  of  ita 
▼ohime  of  the  same  gas,  they  lived  ten  day?, 
and  augmented  their  weight  by  five  grains. 
Lastly,  the  mean  augmentation  in  weight  of 
such  as  were  placed  in  an  atmosphere  of  common 
air,  containing  one-twelfth  part  of  carbonic  acid 
gas,  was  eleven  grains.  This  experiment  was 
repeated  frequently,  and  was  found  to  yield  a 
uniform  result;  the  plants  always  succeeding 
better  than  in  pure  atmospheric  air.  Carbonic 
acid  gas,  therefore,  is  of  great  utility  to  the 
growth  of  plants  vegetating  in  the  sun,  as  applied 
to  the  leaves  and  branches,  and  whatever  in- 
creases the  proportion  of  this  gas  in  their  atmo 
sphere,  at  least  within  a  given  degree,  forwards 
v^tation. 

But  the  result  was  not  the  same  when  the 
plant  was  placed  in  the  shade ;  the  smallest  dose 
of  carbonic  acid  gas,  in  addition  to  that  of  the 
atmospheric  air,  being  then  prejudicial  to  vege- 
tation. This  appears  froni  the  following  ex- 
periments: Plants  kept  in  the  shade,  and  placed 
in  an  atmosphere  containing  one-fourth  of  its 
volume  of  carbonic  acid  gas,  died  on  the  sixth 
day;  and  when  the  atmosphere  contained  only 
one-twelfth  of  its  volume  of  this  gas,  they  lived 
indeed  ten  days,  but  weighed  only  three  grains, 
while  those  in  pure  atmospheric  air  weighed 
five  grains.  Carbonic  acid  gas,  therefore,  as 
applied  to  the  leaves  and  branches  of  plants,  is 
prejudicial  to  their  vegetation  in  the  shade,  if 
administered  in  a  proportion  beyond  that  in 
which  it  exists  in  atmospheric  air.  This  may 
be  readily  accounted  for  from  the  now  ascer- 
tained modes  in  which  plants  feed  and  respire. 

In  the  shade,  plants  absorb  oxygen,  and  throw 
out  carbonic  acid  gas,  or  perform  a  function 
nearly  allied  to  the  respiration  of  animals.  In 
flunshine  they  absorb  carbonic  acid,  and  give  out 
oxygen,  or  perform  an  action  somewhat  analo- 
gous to  digestion. 

But  carbonic  acid  gas  is  also  beneficial  to  the 
growth  of  the  plant,  when  applied  to  the  root. 
This  SausBure  ascertained  by  experiment  also. 
Two  boards,  pierced  with  a  number  of  holes, 
were  made  to  float  in  two  vessels  filled,  one  with 
distilled  water,  and  the  other  with  water  im- 
pregnated with  carbonic  acid  gas.  On  each  of 
these  boards  was  placed  a  number  of  peas  that 
had  been  lately  made  to  germinate  in  distilled 
water.  Their  radicles  at  the  commencement  of 
the  experiment  were  two  lines  and  a  half  long. 
At  the  end  of  ten  days,  the  roots  in  contact  with 
the  distilled  water  were  longer  by  five  inches, 
than  those  in  contact  with  the  acidulated  water; 
and  the  stalks  and  leaves  were  developed  in  the 
some  proportion.  But  at  the  end  of  a  month 
the  plants  vegetating  in  the  acidulated. water, 
had  acquired  the  same  dimensions  as  the  others, 
and  at  the  end  of  six  weeks  had  considerably 
nnrpassed  thcm«    It  foUoAvs,  therefore,  that  car- 


bonic acid  gas  as  applied  to  the  roots  of  plants, 
is  also  beneficial  to  their  growth,  at  least,  in  the 
more  advanced  stages  of  vegetation. 

Oxygen.  As  oxygen  is  essential  to  the  com- 
mencement and  progress  of  germination;  so  also 
it  is  essential  to  the  progress  of  vegetation.  This 
is  clearly  proved  by  the  following  experiments 
of  Saussure :  Having  pulled  up  some  ypung 
plants  of  the  horse-chestnut,  furnished  with 
their  leaves,  and  weighing  about  460  grains,  he 
introduced  their  roots,  which  were  nearly  a  foot 
in  length,  into  receivers  of  about  sixty  cubic 
inches  in  capacity,  and  luted  the  base  of  the 
stem  to  the  neck  of  the  receiver.  Into  one  of 
the  receivers,  each  of  which  contained  a  quan- 
tity 'of  distilled  water,  he  introduced  twenty- 
eight  cubic  inches  of  nitrogen,  which  was  in 
contact  with  the  upper  part  of  the  root,  while 
the  under  part  was  immersed  in  water.  Into 
another  he  introduced  an  equal  quantity  of  hy- 
drogen; and  into  a  third  an  equal  quantity  of 
carbonic  acid.  The  plant,  whose  root  was  in 
contact  with  the  carbonic  acid,  died  in  the  course 
of  eight  days :  the  others  lived  a  fortnight,  but 
had  not  diminished  the  volume  of  their  atmos- 
phere. But  plants  which  were  placed  at  the  same 
time  in  a  similar  apparatus,  furnished  with  at- 
mospheric air,  gave  a  very  difi^erent  result;  for 
at  the  end  of  three  weeks,  when  the  experiment 
was  stopped,  they  were  still  fresh  and  vigorous, 
and  the  volume  of  their  atmosphere  was  dimin- 
ished. It  is  obvious,  then,  that  the  presence  of 
oxygen  is  beneficial  to  the  growth  of  the  vege- 
table, at  least,  as  applied  to  the  root;  because 
that  is  the  only  principle  which  had  access  to 
the  root  in  the  last  experiment,  which  had  not 
access  to  it  in  the  former. 

But  oxygen  is  beneficial  to  v^tation,  as  ap- 
plied also  to  the  other  parts  of  the  plant  as  well 
as  to  the  root.  Branches  of  woody  plants  taken 
in  the  spring,  immediately  before  the  expansion 
of  the  bud,  and  enclosed  in  receivers  filled  with 
common  air,  together  with  a  small  quantity  of 
water  to  supply  them  with  moisture,  developed 
their  leaves  as  if  attached  to  the  parent  plant. 
And  this  development  was  efl[«cted  solely  by 
means  of  the  oxygen  contained  in  the  receiver; 
for  in  mediums  deprived  of  oxygen,  no  deve- 
lopment took  place.  The  presence  of  oxygen, 
therefore,  is  necessary  to  the  development  of  the 
leaves. 

But  it  is  necessary  also  to  thedeTelopment  of  the 
flower  and  fruit.  The  flower-bud  will  not  expand 
if  confined  in  an  atmosphere  deprived  of  oxygen ; 
nor  will  the  fruit  ripen.  Flower  buds  confined  in 
on  atmosphere  of  pure  nitrogen,  &ded  without 
expanding.  A  bunch  of  unripe  grapes  introdnoet) 
into  a  globe  of  glass,  which  was  luted  by  ita  orifice 
to  the  bough,  and  exposed  to  the  sun,  ripened 
without  efiecting  any  material  alteration  in  its 
atmosphere.    But  when  a  bunch  was  placed  in 
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ma  maui  circuiuBtance,  with  the  addition  of  a 
quantity  of  lime,  the  atmosphere  was  contamin- 
ated, and  the  grapes  did  not  ripen.  Oxygen, 
therefore,  is  essential  to  the  development  of  the 
vegetating  plant ;  and  for  this  purpose  it  is  ab- 
sorbed by  tiie  stomata  of  the  leaves. 

Saussure  having  suspended  a  plant  of  the 
caOug  optsnHay  after  sunset,  in  a  receiver  con- 
taining forty-eight  cubic  inches  of  atmospheric 
air  deprived  of  its  carbonic  acid,  but  of  which 
six  cubic  inches  were  displaced  by  the  leaves, 
found  early  next  morning,  afier  making  the 
necessary  corrections  relative  to  change  of  tem- 
perature and  pressure,  that  the  atmosphere  of 
the  plant  had  diminished  in  volume  four  cubic 
inches.  The  remaining  air  when  examined,  con- 
tained but  itty  of  oxygen,  though  before  the  in- 
troduction of  the  cactusy  it  had  contained  ^^  of 
the  same  gas.  It  foUows,  therefore,  that  the 
diminution  of  quantity  had  affected  the  oxygen 
only.  But  the  oxygen  did  not  exist  in  tbe  at- 
mosphere of  the  plant  under  any  combination 
whatever;  for  the  application  of  lime  water  gave 
no  indications  of  the  presence  of  carbonic  acid. 
The  oxygen  of  the  atmosphere,  therefore,  must 
liave  been  abstracted  by  the  leaves  of  the  ctusiua. 
From  which  it  also  follows,  that  the  leaves  of 
vegetating  plants  do  actually  inhale  oxygen,  at 
least  in  course  of  the  night. 

Similar  experiments  on  vegetating  plants  gave 
similar  results,  but  the  quantity  of  oxygen  ab- 
stracted, was  not  always  in  the  same  proportion. 
In  the  present  case  it  was  very  considerable, 
amounting  to  three-fourths  of  the  volume  of  the 
leaves;,  while  in  other  cases,  it  was  often  not 
more  than  one-half  of  their  volume. 

Nitrogen,  Though  nitrogen  gas  constitutes 
by  fiir  Uie  greater  part  of  the  mass  of  atmos- 
pheric air,  it  does  not  seem  capable  of  affording 
nutriment  to  plants;  for  as  seeds  will  not  ger- 
minate in  it,  so  neither  will  plants  vegetate.  It 
was  regarded,  however,  as  constituting  a  v^eta- 
ble  food  by  some  of  the  earlier  pneumatic  che- 
mists, particularly  by  Priestley,  who  foand,  as  it 
seems,  that  some  sprigs  of  mint  on  which  he  had 
made  the  experiment  vegetated  better  in  phlo- 
gisticated  air  than  in  either  dephlogisticated  or 
common  air;  and  hence,  he  inieired  that  phlo- 
gisticated  air,  the  nitrogen  of  modem  chemists, 
serves  as  a  vegetable  food.  In  this  opinion  he 
was  followed  by  Ingenhoutz,  whose  experiments 
appear  to  have  given  a  similar  result;  contra- 
dicted, however,  by  the  result  of  the  experi- 
ments of  Senebier,  Woodhouse,  and  Saussure, 
on  the  same  subject. 

Branches  of  poplar,  (jpopulus  nigrctj)  and 
willow,  {saUx  iUbay)  whose  leaf-buds  were  just 
ready  to  open,  were  introduced  by  Saussure  into 
an  atmosphere  of  nitrogen  both  in  the  shade  and 
sun.  They  effected  no  farther  development  of 
partsi,  bui  were  found  to  be  in  a  state  of  putre- 


faction, after  a  period  of  five  days;  but  in  an 
atmosphere  of  common  air  they  readily  effected 
their  development,  and  continued  to  vegetate  for 
many  weeks.  Roses  and  lilies  gathered  two  or 
three  hours  before  their  expan8ion,^aud  treated 
in  the  same  manner,  gave  similar  results. 

It  must  be  admitted,  however,  that  many 
plants  will  continue  to  vegetate  for  a  time  in  an 
atmosphere  of  nitrogen  gas,  when  their  leaves 
have  been  previously  developed;  but  they  are 
such  plants  only  as  present  a  great  extent  of  sur- 
face, and  consume  but  little  oxygen  in  the  shade. 
A  plant  of  the  cacitu  opuntitiy  nourished  with 
water,  and  placed  in  an  atmosphere  of  nitrogen 
gas  exposed  to  the  influence  of  the  sun,  was 
found  capable  of  supporting  vegetation  for  the 
space  of  three  weeks;  but  it  was  greatly  injured 
by  the  experiment,  and  in  the  shade  it  lived 
only  five  days.  A  plant  of  the  aedum  tdlephium 
when  treated  in  the  above  manner,  gave  a  similar 
result;  and  yet  thes^  plants  vegetated  to  an  inde- 
finite time  in  an  atihosphere  of  common  air. 

From  the  above  experiments,  it  seems  to  fol- 
low that  nitrogen  gas,  at  least  in  its  pure  state, 
is  unfavourable  to  vegetation;  but  particularly 
in  the  shade.  And  yet  there  are  some  plants 
that  seem  to  succeed  equally  well  in  an  atmos- 
phere of  nitrogen  gas,  as  in  an  atmosphere  of 
common  air.  A  plant  of  the  fythrum  salieenria, 
selected  for  the  purpose  of  experiment,  was  put 
into  a  receiver  contedning  sixty-five  cubic  inches 
of  nitrogen  gas,  of  which  it  displaced  about  one- 
eighth  of  a  cubic  inch.  It  had  its  roots  immersed 
in  about  an  ounce  of  water,  and  was  exposed  to 
the  rays  of  the  sun,  when  it  grew  and  became 
so  luxuriant,  that  it  was  more  than  once  neces- 
sary to  remove  it  into  a  larger  receiver.  But 
this  luxuriance  of  growth  seems  incompatible 
with  the  previous  conclunon.  At  the  end  of 
two  months,  however,  when  the  experiment  was 
stopped,  the  receiver  was  found  to  contain  the 
same  quantity  of  nitrogen  gas  as  at  the  ban- 
ning. The  plant  could  have  derived  no  nutri- 
ment, therefore,  from  its  atmosphere.  But  this 
was  the  case  also  in  all  of  the  preceding  exam- 
ples. There  was  no  diminution  in  the  original 
quantity  of  nitrogen  introduced  into  the  receiver. 
It  follows,  therefore,  that  nitrogen  gas,  at  least 
in  its  pure  state,  is  not  only  incapable  of  afford- 
ing a  vegetable  aliment,  but  is  not  even  absorbed 
into  the  plant.  But  nitrogen  is  found  in  almost 
all  vegetables,  particularly  in  the  wood,  in  ex- 
tract, and  in  their  green^  parts.  It  is  probable, 
therefore,  that  their  nitrogen  is  derived  from  the 
extractive  principle  of  vegetable  mould. 

Hydrogen  gas.  A  plant  of  the  epikbium  Mr- 
sutumy  which  was  confined  by  Priestley  in  a  re- 
ceiver filled  with  inflammable  air  or  hydrogen, 
consumed  one-third  of  its  atmosphere,  and  was 
still  green.  Hence  Priestley  inferred  that  it 
serves  as  a  vegetable  food^  and  constitutes  even 
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tiie  true  and  proper  pabulam  of  the  plant.  But 
the  experiments  of  later  phytologUts,  do  not  at 
all  countenance  thisopinion.  Sanssure  introduced 
a  plant  of  the  fythrum  sMcaiHa^  into  a  reoeirer 
containing  sixty  cubic  inches  of  hydrogen  gas, 
and  exposed  it  to  the  sun.  Its  vegetation  was 
perhaps  somewhat  more  yigorous  than  that  of 
plants  confined  in  an  atmosphere  of  nitrogen ; 
but  it  had  abstracted  no  nourishment  from  its 
atmosphere,  nor  efiected  any  material  change 
upon  it.  For  at  the  end  of  five  weeks  of  ex- 
periment, when  its  atmosphere  was  fired  by  the 
electric  spark  along  vrith  the  proper  quantity  of 
oxygen,  the  result  was  the  formation  of  water. 
The  Yolume  of  its  atmosphere  was  indeed  di- 
minished during  the  period  of  its  vegetation; 
but  this  is  to  he  accounted  fi>r  by  another  cause, 
as  will  appear  in  the  course  of  tracing  the  pro- 
gress of  vegetation. 

The  concludon,  therefore,  must  be,  that  hy- 
drogen is  unfiivourable  to  v^^etation,  and  does 
not  serve  as  the  food  of  plants.  But  hydrogen 
IS  contained  in  plants,  as  is  evident  from  their 
analyds;  and  if  they  refuse  it  when  presented 
t«  them  in  a  gaseous  state,  in  what  state  do  they 
then  acquire  it  ?  To  this  question  it  is  sufficient 
for  the  present  to  reply,  that  if  plants  do  not 
acquire  their  hydrogen  in  the  state  of  gas,  they 
may  at  least  acquire  it  in  the  state  of  water, 
which  is  indisputably  a  vegetable  food,  and  of 
which  hydrogen  constitutes  one  of  the  compon- 
ent parts. 

Carbonic  oxide.  When  plants  were  confined 
by  SausBure  in  atmospheres  of  carbonic  oxide, 
they  required  nearly  the  same  condition  to  sup- 
port vegetation,  and  exhibited  nearly  the  same 
phenomena  as  in  nitrogen.  Such  as  were  de- 
prived of  their  green  parts  died  in  the  course  of 
a  few  days.  The  vegetation  of  peas  whose  leaves 
were  completely  developed^  was  languid  in  the 
sun,  and  did  not  succeed  at  all  in  the  shade. 
The  epiloUum  hirsutumy  fythrum  Mlicaria,  and 
pofygonum  persieariay  vegetated  indeed,  as  in 
common  ah;  hut  at  the  end  of  six  weeks  of  ex- 
periment, they  had  neither  decomposed  the  oxide 
constituting  their  atmosphere,  nor  diminished 
its  quantity.  It  cannot,  therefore,  be  regarded 
as  favourable  to  vegetation. 

VeffektbU  esetract.  All  v^petables,  after  they 
have  flourished  thdr  allotted  time,  at  last  sufier 
decay,  and  moulder  into  the  elements,  out  of 
which  they  were  orig^ially  formed.  In  this 
process  of  decay,  part  of  their  substance  escapes 
as  gaseous  matter,  and  part  returns  to  the  earth. 
This  latter  part  has  been  called  vegetable  mould, 
and  consists  of  carbon,  tannin,  or  vegetable  ex- 
tract, and  a  portion  of  the  earths  and  alkalies. 
Without  a  certain  portion  of  this  vegetable  ex- 
tract, no  soil  is  fit  for  the  nourishment  of  the 
higher  classes  of  vegetation;  although  some 
lichens,  and  other  cryptogamic  plants,  will  grow 


from  the  bare  and  barren  rock,  or  in  pure  sand. 
It  has  become  a  question  in  what  manner  thon 
saline  and  earthy  particles  are  taken  up  by 
plants,  and  whether  it  is  necessary  that  the  sul^* 
stance  absorbed,  should  be  either  in  a  gaseous 
state,  or  in  solution  in  water.  To  determine 
this,  Saussure  filled  a  laige  vessel  with  pure 
mould  of  turf,  and  moistened  it  with  distilled 
or  rain  water,  till  it  was  saturated.  At  the  end 
of  ^y^  days,  when  it  was  subjected  to  the  action 
of  the  press,  10,000  parts  in  weight  of  the  ex- 
pressed and  filtered  fluid,  yielded  by  evapora- 
tion to  dryness  26  parts  of  extract.  In  a  nmihtr 
experiment  upon  the  mould  of  a  kitchen-garden 
which  had  been  manured  with  dung,  10,000 
parts  of  fluid  yielded  10  of  extract.  And  in  a 
similar  experiment  upon  mould  taken  from  a 
well  cultivated  com  field,  10,000  parts  of  fluid 
yielded  4  parts  of  extract.  Such  was  the  resialt 
in  these  particular  cases. 

But  the  quantity  of  extract  that  may  be  se- 
parated firom  pure  mould  formed  by  nature  upon 
the  8ur£gK)e  of  the  globe,  is  not,  in  general,  very 
connderable.  After  12  decoctions,  all  that  oouM 
be  separated  from  mould  of  this  sort,  was  about 
tS  of  its  weight';  and  yet  this  seems  to  be  more 
than  sufficient  fi>r  the  purposes  of  vegetation: 
for  a  mould  containing  this  quantity  was  found 
by  experiment  to  be  less  fertile,  at  least  for  peaa 
and  beans,  than  a  mould  that  contained  only  one 
half  or  two  thirds  the  quantity. 

But  if  the  quantity  of  extract  must  not  be 
too  much,  neither  must  it  be  too  little.  Plants 
Uiat  were  put  to  vegetate  in  mould  deprived  of 
its  extract,  as  far  as  repeated  decoctions  could 
deprive  it,  were  found  to  be  much  less  vigorous 
and  luxuriant  than  plants  vegetating  in  mould 
not  deprived  of  its  extract :  and  yet  the  only 
perceptible  diflferenoe  between  them  is,  that  the 
former  can  imbibe  and  retun  a  much  greater 
quantity  of  water  than  the  latter. 

From  this  last  experiment,  as  well  as  firom 
the  great  proportion  in  which  it  exists  in  the 
living  plant,  it  evidently  follows  thai  extraet 
constitutes  a  vegetable  food.  But  extract  con- 
tains nitrogen;  for  it  yields,  by  distillation,  a 
fluid  impr^^ated  with  ammonia.  The  difficulty, 
therefore,  of  accounting  for  the  introduction  of 
nitrogen  into  the  v^;etating  plant,  as  well  as  for 
its  existence  in  the  mature  vegetable  substance, 
is  done  away;  for  although  the  plant  refuses  it 
when  presented  in  a  gaseous  state,  it  is  plain  that 
it  must  admit  it  along  with  the  extract. 

But  it  seems  also  probable,  that  a  small  quan- 
tity of  carbonic  acid  gas  enters  the  plant  along 
with  the  extractive  principle,  as  it  is  known  to 
contain  this  gas  also.  The  mould  analysed  by 
Saussure,  was  quite  dry  before  the  commence- 
ment of  the  experiment,  and  the  water  «n{kloyed 
to  moisten  it  contained  no  carbonic  add.  But 
the  solution  contained  some;  for  when  it  was 
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mixi^  with  lime-water,  carbonate  of  lime  was 
precipitated,  though  not  in  a  quantity  much  ex- 
oeeding  that  of  its  precipitation  bj  spring-water 
in  general.  100  cubic  inches  of  the  solution 
yielded  by  experiment  an  air  containing  two  cubic 
inches  of  carbonic  add  gas.  This  is^  no  doubt, 
a  small  proportion:  but  it  appears  from  a  variety 
of  considerations,  that  the  quantity  of  this  gas 
taken  up  by  the  roots  of  plants  is  not  great ; 
consequently  they  do  not  require  a  great  supply 
from  the  soil. 

Saks.  On  analysing  vegetable  si^bstancee, 
certain  proportions  of  saline  matters  are  found 
in  their  oompontion,  such  as  the  nitrate,  muriate, 
and  sulphates  of  potash  and  soda.  Now  it  may 
either  be  that  the  assimilating  powers  of  vege- 
taUes^  are  such  as  to  form  these  substances  out 
of  their  primary  elements,  derived  from  the  soil 
and  atmosphere ;  or,  that  these  saline  matters, 
in  a  state  of  solution,  are  absorbed  from  the  soil. 
Feihaps  in  the  economy  of  plants,  both  these 
processes  are  adopted.  Facts  are  not  wanting 
to  show  that  plants  do  absorb  by  their  roots 
conaidemble  quantities  of  salts  in  solution.  M. 
Saossure  prepared  10  diflferent  solutions,  consist- 
ing each  of  40  cubic  inches  of  distilled  water, 
together  with  12  grains  of  the  peculiar  salt  or 
other  substance  on  whi<^  the  experiment  of  ab- 
sorption was  to  be  made.  The  first  solution 
contained  muriate  of  potash;  the  second,  muriate 
of  soda;  the  third,  muriate  of  lime;  the  fourth, 
sulphate  of  soda;  the  fifth,  muriate  of  ammonia; 
the  sixth,  acetate  of  lime,  the  seventh,  sulphate 
of  copper ;  the  eighth,  crystallized  sugar ;  the 
tenth,  vegetable  extract.  Plants  of  polygonum 
ptrtha/rioy  and  bidem  cannabifM,  were  then  im- 
mersed in  each  of  these  sdutions  with  the  fol-' 
lowing  result: — ^In  the  solutions  of  muriate  of 
potash,  muriate  of  soda,  sulphate  of  soda,  nitrate 
of  lime,  and  extract,  the  former  species  vegetated 
in  the  shade  for  five  weeks,  developing  their 
parts;  but  in  the  other  solutions,  they  died  in 
the  course  of  a  few  days.  The  latter  species 
succeeded  or  fiiiled  in  nearly  the  same  way.  It 
was  afterwards  fi>und  that  a  portion  of  the  salts 
had  been  taken  up  along  with  the  water  by  which 
they  were  held  in  solution;  and  if  we  suppose 
the  quantity  contained  in  each  of  the  solutions 
to  be  divided  into  100  parts,  the  ratio  of  their 
absorption  may  be  shown  as  follows: — ^In  con- 
svming  one  half  of  the  water  assigned  to  the 
experiment,  plants  of  the  polygonum  had  ab- 
sorbed 14  parts  of  muriate  of  pota^,  13  of  muriate 
of  soda,  4  of  nitrate  of  lime,  14  of  sulphate  of 
soda,  12  of  muriate  of  ammonia,  8  of  acetate 
of  iime,  47  of  sulphate  of  copper,  9  of  gum, 
27  of  sugar,  and  6  of  (extract.  Plants  of  the 
Hden8  had  absorbed  the  several  salts  in  propor- 
tions not  very  different.  But  without  minutely 
regarding  proportions,  the  fiict  Is  thus  clearly 
ascertained  that  plants  are  capable  of  taking  up 


salts  by  the  root,  at  least  when  presented  to 
them  in  a  state  of  artificial  solution;  and  if  so, 
there  ia  then  reason  to  presume  that  salts  are 
also  taken  up  by  the  roots  of  plants  vegetating 
even  in  thdr  natural  habitats. 

But  if  salts  are  thus  taken  up  by  the  root  of 
the  vegetating  plant,  does  it  appear  that  they 
ore  taken  up  as  a  food?  Some  plants,  it  must 
be  confessed,  are  injured  by  the  application  of 
salts,  as  is  evident  from  the  experiments  of 
SauBBure ;  but  others  are  as  evidently  benefited 
by  it.  Trefoil  and  Lucem  have  their  growth 
much  accelerated  by  the  application  of  sulphate 
of  lime,  though  many  other  plants  are  not  at  all 
influenced  by  its  action.  The  parictariay  nettle, 
and  borge,  will  not  thrive  except  in  such  soils 
as  contain  nitrate  of  lime,  or  nitrate  of  potash: 
and  plants  inhabiting  the  sea  coast,  as  was  ob- 
served by  Du  Hamel,  will  not  thrive  in  a  soil 
that  does  not  contain  muriatic  of  soda. 

It  has  been  thought,  however,  says  Dr  Keith, 
that  the  salts  are  not  actually  taken  up  by  the 
root,  though  converted  to  purposes  of  utility, 
by  acting  as  astringents  or  corrodves,  in  stopping 
up  the  orifices  of  the  vessels  of  the  plant,  and 
preventing  the  admission  of  too  much  water: 
but  it  is  to  be  recollected  that  the  salts  in  ques- 
tion are  found  by  an^lyss  in  the  very  substance 
of  the  plant,  and  nnist  consequently  have  en- 
tered in  solution.  It  has  been  also  thought 
that  salts  are  favourable  to  vegetation  only  in 
proportion  as  they  hasten  the  putrefaction  of 
vegetable  substances  contained  in  the  soil,  or  at- 
tract the  humidity  of  the  atmosphere.  But  sul- 
phate of  lime  is  not  deliquescent ;  and  if  its  ac- 
tion consist  merely  in  accelerating  putre&ction, 
why  is  its  beneficial  efiect  confined  but  to  a 
small  number  of  plants? 

Lastiy,  some  writers  have  contended  that  the 
salts  which  are  found  in  vegetables,  are  merely 
accidental  in  their  occurrence,  and  not  necessary 
to  the  health  or  perfection  of  the  individual; 
because  they  are  found  to  exist  in  but  a  very 
small  proportion,  both  in  the  soil  and  plant:  but 
as  there  are  many  species  in  which  some  salts 
are  to  be  met  with  constantly  and  uniformly,  at 
least,  if  they  have  vegetated  in  a  soil  in  which 
they  are  found  to  thrive,  we  can  scarcely  regard 
their  occurrence  as  being  merely  accidental,  or, 
as  producing  no  beneficial  efiect  upon  the  plant. 
But  the  proportion  of  salts  lodged  in  the  soil  is 
not  so  small  as  is  generally  believed.  Re-agents 
do  not  indeed  detect  a  great  quantity  in  general; 
but  that  is  because  the  alkaline  salts  of  mould, 
like  the  alkaline  salts  of  vegetables,  are  to  be 
discovered  chiefly  in  the  remains  of  combustion; 
and  because  the  ashes  of  the  greater  part  of 
vegetable  moulds  do  not  readily  part  with  their 
salts  in  boiling  water.  This  difficulty  of  solu- 
tion is  thought  by  Saussure  to  be  owing  to  a 
semivitri&ction  that  takes  place  in  the  mould 
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when  the  ashes  are  abundant.  An  100  parts 
of  mould  furnished  by  combustion  60  parts  of 
ashes  which  did  not  give  out  their  salts  to 
boiling  water.  But  100  parts  only  of  dried 
extract  from  the  same  mould,  yielded  only 
14  parts  of  ashes ;  and  100  parts  of  the  ashes 
formed  with  boiling  water,  a  ley  which  con- 
tained 25  parts  composed  of  potash  in  an  un- 
combined  state,  and  of  alkaline  sulphates  and 
muriates;  and  yet,  upon  further  analysis,  it  was 
found  that  the  water  had  not  extracted  more 
than  one  half  of  the  salts  which  the  ashes  con- 
tained. The  soil,  therefore,  contains  an  abun- 
dant supply  of  salts  for  all  the  purposes  of  vege- 
tation. It  may  even  in  some  cases^  contain  too 
much;  for  it  is  to  be  recollected  that  saline  sub- 
stances are  beneficial  to  vegetation  only  when 
applied  in  very  small  quantities.  If  they  are 
administered  in  great  abundance  they  destroy 
the  plant. 

Ajid  the  argument  against  their  utility  that 
has  been  drawn  from  the  small  proportion  in 
which  they  are  found  to  exist  in  the  plant  itself, 
is  altogether  inadmissible;  because  it  is  very 
well  known  that  some  particular  ingredient  may 
be  essential  to  the  composition  of  a  body,  and 
yet  constitute  but  a  very  small  proportion  of  its 
mass.  Atmospheric  air  contains  only  about  one 
part  in  the  100th  of  carbonic  acid ;  and  yet  no 
one  will  venture  to  affirm  that  carbonic  acid  gas 
is  merely  an  adventitious  and  accidental  element, 
codsting  by  chance,  in  the  air  of  the  atmosphere, 
and  not  an  essential  ingredient  in  its  composi- 
tion. Phosphate  of  lime  constitutes  but  a  very 
small  proportion  of  animal  bodies,  perhaps  not 
one  part  in  600;  and  yet  no  one  doubts  that  it  is 
essential  to  th6  composition  of  the  bones.  But 
the  same  salt  is  found  in  the  ashes  of  all  vege- 
tables ;  and  who  will  say  that  it  is  not  essential 
to  their  perfection? 

Bctrths.  As  most  plants  have  been  found  by 
analysis  to  contain  a  portion  of  alkaline  or  earthy 
salts,  so  most  plants  have  been  found  to  contain 
also  a  portion  of  earths:  and  as  the  two  sub- 
stances are  so  nearly  related,  and  so  foreign  in 
their  cliaracter  to  vegetable  substances  in  general, 
the  same  inquiry  has  consequently  been  made 
with  regard  to  their  origin.  Whence  are  the 
earths  derived  that  have  been  found  to  exist  in 
plants? 

It  seems  to  have  been  the  opinion  of  Lampa- 
diuB,  that  the  earths  contained  in  plants  are 
merely  the  effect  of  v^petation,  and  altogether 
independent  of  the  soil  in  which  they  grow: 
and  extravagant  as  the  opinion  is,  it  has  been 
made  to  assume  the  semblance  of  resting  upon 
experiment.  Lampadius  prepared,  in  his  garden, 
five  small  beds  of  four  feet  square  in  surface  by 
one  in  depth;  each  bed  consbted  of  a  pure  earth 
mixed  with  eight  pounds  of  cow-dung.  The 
earths  were  alumine,  silica^  lime,  magnesia,  and 


garden  mould.  They  were  sown  with  rye,  and 
the  produce  of  each  was  separately  reduced  to 
ashes.  But  the  same  principles  were  found  in 
them  all;  amongst  which  was  a  portion  of  silica; 
whence  Lampadius  concluded,  that  the  silica 
found  in  plants  is  merely  the  result  of  vegetar 
tion,  having  no  relation  whatever  to  the  soil  in 
which  the  plants  grow. 

But  this  conclusion  was  by  much  too  hasty, 
and  has  been  since  shown  to  be  most  palpably 
erroneous ;  because  Lampadius  does  not  take  into 
the  calculation  the  constituent  principles  of  the 
cow-dung  with  which  his  earths  were  mixed,  the 
very  substance  from' which  his  plants  must  have 
derived  the  greater  part  of  their  nourishment.  If 
this  precaution  had  been  taken,  his  conclusion 
must  have  been  very  different :  for  it  has  been 
ascertained  by  Ruckert,  that  dung  does  actually 
contain  a  portion  of  ^ca;  which,  in  the  case 
of  cow-dung,  will  appear  the  less  surprising  if 
it  is  only  recollected  that  the  plants  which  cows 
principally  feed  on,  do  themselves  contain  a  por- 
tion of  silica.  To  the  cow-dung,  therefore,  with 
which  the  different  earths  were  manured,  the 
origin  of  silica  may  be  traced.  It  was  thus  of 
necessity  found  in  them  all,  though  not  per- 
haps in  an  equal  proportion. 

Saussuie,  in  adverting  to  the  experiment  of 
Lampadius,  exposes  indeed,  the  absurdity  of  his 
conclusion ;  but  deduces  from  it  another  which 
is  perhaps  equally  exceptionable,  namely,  that 
plants  growing  in  calcareous  and  granitic  sand, 
mixed  ¥dth  the  same  manuro  or  mould,  will 
produce  equal  quantities  of  ashes.  But  this 
supposes  manures  to  have  the  same  action  upon 
all  soilsy  which  is  surely  not  the  flEu^t :  and  if 
thero  be  any  manure  that  acts  on  a  calcareous 
soil,  without  acting  at  all  on  a  granitic  soil,  then 
the  quantity  of  ashes  will  be  altered  in  the  for- 
mer case,  firom  that  very  droumstance;  because 
the  plant  is  now  nourished  not  only  by  the 
manure  that  was  committed  to  the  soil,  but  from 
the  original  soil  itself  in  its  state  of  combina- 
tion with  the  manure. 

The  Berlin  academy  proposed  as  a  prize  ques- 
tion, ^  to  determine  the  earthy  constituents  of 
the  different  kinds  of  com,  and  to  ascertain 
whether  these  earthy  parts  are  formed  by  the 
process  of  vegetation.  The  prize  was  gained  by 
Schrader  of  Berlin.  He  analyzed  the  seeds  of 
wheat,  tye,  barley,  and  oats,  and  ascertained  the 
portion  of  earth  which  each  contains.  He  ana- 
lyzed, in  the  same  manner,  rye  straw;  and  hav- 
ing in  tills  way  ascertained  the  proportion  of 
earth  which  these  seeds  contained,  he  endeavoured 
to  make  them  grow  in  some  medium,  which  could 
not  furnish  any  earthy  ingredient  whatever. 
For  a  long  time  his  attempts  were  baffled;  every 
substance  tried  containing  less  or  more  of  earth, 
and  being  therefore  improper.  At  last  he  found 
that  flowers  of  sulphur  might  be  used  with 
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sncceaa,  as  it  contained  no  earthy  matter  what- 
tveTy  and  as  the  seeds  grew  in  it^  and  sent  out 
their  roots  perfectly  well  when  it  was  properly 
moistened  with  water.    The  oxides  of  antimony 
and  rinc  were  the  snhstanoes  which  answered 
best  after  sulphnr.  The  seeds,  then,  were  planted 
in  snlphnr,  placed  in  a  garden  at  a  distance  from 
all  dust,  put  into  a  box  to  which  the  light  and 
air  had  £ree  access;  but  from  which  all  dost  and 
rain  were  carefully  excluded,  and  they  were 
watered  with  distilled  water.    The  com  raised 
in  this  manner,  was  found  by  Schroder  to  con- 
tain more  earthy  matter  than  had  existed  in  the 
seeds  from  which  it  had  grown.    Here  then,  it 
would  appear,  was  the  formation  of  earthy  mat- 
ter, unless  we  ooncelTe  that  the  air  might  have 
contained  a  sufficient  quantity  floating  in  it,  to 
furnish  all  that  was  found.   Subsequently  Schra- 
der  has  given  to  the  public  additional  experi- 
ments on  the  same  subject.    In  these,  he  notices 
the  trials  of  Saussure,  and  the  results  which  were 
obtained  frv>m  yegetables  growing  in  calcareous 
and  granitic  soils,  and  particularly  draws  the 
attention  of  chemists  to  the  &ct  ascertained  by 
Saussure,  that  plants  v^tating  in  a  calcareous 
soil,  which  contained  little  or  no  silica,  were 
yet  found  to  yield  a  considerable  portion  of  that 
earth,    Einhof  likewise  found  in  the  ashes  of 
the  common  fir,  which  had  grown   in  a  soil 
that  yielded  no  traces  of  lime,  no  less  than  65 
per  eent  of  that  earth. 

If  the  earths,  then,  that  are  contained  in  vege- 
tables, are  derived  chiefly  from  the  soil,  in 
what  peculiar  state  of  combination  do  they  enter 
the  vessels  of  the  plant  ?  The  state  most  likely  to 
facilitate  their  absorption,  is  that  of  their  solu- 
tion in  water,  in  which  all  the  earths  hitherto 
found  in  plants  are  known  to  be  in  a  slight  de- 
gree soluble. 

Lime  b  soluble  in  water  with  the  aid  of  a 
little  carbonic  acid,  in  the  proportion  of  about 
^  part  of  its  weight;  but  it  is  also' soluble  even 
without  the  aid  of  the  acid,  and  the  solution  is 
known  by  the  name  of  lime-water.  Clay  is 
soluble  in  water  by  means  of  the  mineral  acids ; 
and  also,  though  very  sparingly,  in  pure  water, 
from  which  even  the  filtre  cannot  abstract  it. 
I^ca  is  soluble  in  water  by  means  of  carbonate 
of  potash,  as  is  evident  from  Black's  analysis  of 
the  waters  of  Geyser  in  Iceland.  It  is  soluble 
also  in  pure  water,  according  to  the  analysis  of 
Klaproth;  and  in  that  state  of  division  in  which 
it  is  precipitated  from  its  solution  in  fixed 
alkalies,  it  is  perfectly  soluble  in  1000  parts  of 
water.  Magnesia  is  soluble  in  water  by  means 
of  the  mineral  acids,  and  even  in  pure  water,  in 
very  small  quantities ;  requiring  about  2000  times 
its  weight  to  hold  it  in  solution. 

All  the  earths,  then,  found  in  plants,  are  less 
or  more  soluble  in  water.  And  if  it  be  said 
that  the  proportion  in  which  they  are  soluble  is 


so  very  small,  that  it  scarcely  deserves  to  be 
taken  into  the  account,  it  is  to  be  recollected 
that  the  quantity  of  water  absorbed  by  the 
plant  is  great,  while  that  of  the  earth  necessary 
to  its  health  is  but  little,  so  that  it  may  easily 
be  acquired  in  the  progress  of  vegetation. 

Such  is  the  manner  in  which  their  absorption 
seems  practicable :  but  the  following  experiments 
afford  a  presumption  that  they  are  actually  ab- 
sorbed by  the    root.    Woodward    took  three 
plants  of  spearmint,  one  of  which  he  made  to 
vegetate  in  distilled  or  pure  water;  another  in 
river  water;  and  a  third  in  water  mixed  with 
mould.    At  the  commencement  of  the  experi- 
ment the  first  plant  weighed  114  grains;  at  the 
end  of  the  experiment  it  weighed  156  grains, 
being  augmented  by  41  grains.    The  w^ater  ex- 
pended was  8863  grains,  and  the  increase   as 
1.214  -f-»    At  the  commencement  of  the.experi- 
ment,  the  second  plant  weighed  28  grains,  at 
the  end   64  grains,  being  augmented    by  26 
grains.    The  water  expended  was  2498  grains, 
and  the  increase  as  1   :  95  -(-.    At  the  com- 
mencement of  the  experiment  the  third  plant 
weighed  92  grains,  at  the  end  376  grains,  being 
augmented  by  284  grains.    The  water  expended 
was  14960  grains,  and  the  increase  as  1  :  62  -f-. 
From  the  greater  proportional  augmentation 
of  the  plant  to  which  the  mould  had  access,  we 
may  infer  the  beneficial  efibct  of  the  earths  as 
applied  to  the  root,  and  perhaps  the  absorption 
of  a  part ;  particularly  as  it  is  known  that  the 
proportion  of  earths  contained  in  the  ashes  of 
v^tables,  depends  upon  the  nature  of  the  soil 
in  which  they  grow.    The  ashes  of  leaves  of  the 
rhododendrvn  ferrugineum^  growing  on  Mount 
Jura,  a  calcareous  mount,  yielded  43.26  parts  of 
earthy  carbonate,  and  only  0.76  of  silica.    But 
the  ashes  of  leaves  of  the  same  plant,  growing 
on  Mount  Brevin,  a  granitic  mountain,  yielded 
two  parts  of  silica,  and  only  16.76  of  earthy 
carbonate. 

It  is  probable,  however,  that  plants  are  not 
indebted  merely  to  the  soil  for  the  earthy  parti- 
cles which  they  may  contain.  They  may  ac- 
quire them  partly  from  the  atmosphere.  Margray 
has  shown  that  rain  water  contains  silica,  in  the 
proportion  of  a  grain  to  a  pound;  which,  if  it 
should  not  reach  the  root,  may  possibly  be  ab- 
sorbed along  with  the  water  that  adheres  to  the 
leaves. 

But  although  the  earths  are  thus  to  be  re- 
garded as  constituting  a  small  proportion  of 
vegetable  food,  they  are  not  of  themselves  suffi- 
cient to  support  the  plant,  even  with  the  assis- 
tance of  water.  Giobert  mixed  together  lime, 
alumine,  silica,  and  magnesia,  in  such  propor- 
tions as  are  generally  to  be  met  with  in  fertile 
soils,  and  moistened  them  with  water.  Several 
different  grains  were  then  sown  in  this  artificial 
soil,  which  germinated  indeed,  but  did  not  thrive; 
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and  perished  when  the  nourishment  of  the  ooty- 
WdonB  was  exhaosted.  It  is  plain,  therefore, 
that  the  earths,  though  benefici^  to  the  growth 
of  some  vegetables,  and  perhaps  neoessaiy  to  the 
health  of  others,  are  by  no  means  capable  of 
affording  any  considerable  degree  of  nourishment 
to  the  plant. 

Manures,  In  the  preceding  pages  has  been 
giren  a  brief  view  of  the  different  species  of 
vegetable  food,  whether  it  be  regarded  as  derived 
from  the  soil  or  the  atmosphere.  It  now  remains 
to  show  how  the  food  necessary  to  the  support  of 
the  vegetating  plant  may  be  supplied  when  defec- 
tive, or  restored  when  exhausted:  but  this  un- 
avoidably involves  the  subject  of  manures,  or 
artificial  preparations  of  vegetable  food,  so  im- 
portant to  the  advancement  of  agriculture,  and 
consequent  interest  of  mankind. 

With  r^ard  to  the  food  of  plants  derived 
from  the  atmosphere,  the  supply  is  pretty  regu- 
lar; at  least,  in  as  fiur  as  the  gases  are  concerned ; 
for  they  are  not  found  to  vazy  materially  in  their 
proportions  on  any  part  of  the  8ur£GU»  of  the 
globe :  but  the  quantity  of  moisture  contained 
in  the  atmosphere  is  continually  varying,  so  that 
in  the  same  season  you  have  not  always  the  same 
quantity,  though,  in  the  course  of  the  year,  the 
deficiency  is  perhaps  made  up.  From  the  at- 
mosphere, therefore,  there  is  a  regular  supply 
of  vegetable  food  kept  up  by  nature  for  the  sup- 
port of  vegetable  life,  independent  of  the  aid  of 
man :  and  if  human  aid  were  even  wanted,  it 
does  not  appear  that  it  could  be  of  much  avaiL 

But  this  is  by  no  means  the  case  with  r^^ard 
to  soils ;  for  if  soils  are  less  regular  in  their  com- 
position, they  are  at  least  more  within  the  reach 
of  human  management.  We  have  already  seen 
the  materials  of  which  soils  are  composed :  but 
what  are  the  proportions  of  the  materials  in  soils 
best  suited  for  culture  ?  According  to  the  analy- 
sis of  Beigman,  the  soil  best  suited  for  culture 
contains  four  parts  of  clay,  three  of  sand,  two 
of  calcareous  earth,  and  one  of  magnesia:  and, 
according  to  the  analysis  of  Fourcroy  and  Has- 
senbratz,  9216  parts  of  fertile  soil  contained  306 
parts  of  carbon,  together  with  279  parts  of  oil ; 
of  which,  according  to  the  calculations  of  La- 
voisier, 220  parts  may  be  regarded  as  carbon : 
so  that  the  whole  of  the  carbon  contained  in  the 
soil  in  question,  may  be  estimated  at  about  526 
parts,  exclusive  of  the  roots  of  vegetable,  or  to 
about  ^  of  its  weight. 

According  to  Mr  Young,  equal  weights  of 
different  soils,  when  dried  and  reduced  to  powder, 
yielded  by  distillation  quantities  of  air  some- 
what corresponding  to  the  ratio  of  their  values. 
The  air  was  a  mixture  of  fixed  and  inflammable 
airs,  proceeding  probably  from  decomposition  of 
the  water  ;  but  partly,  perhaps,  from  its  capacity 
of  abstracting  a  portion  of  air  from  the  atmos- 
phere, which  the  sofl  at  least  is  capable  of  doing. 


The  following  is  the  analysis  of  a  fertilo  soU, 
as  occurring  in  the  neighbouriiood  of  Bristol. 
In  400  grains,  there  were  of 

Water &2 

Silioiooa  nnd 240 

Vegetable  fibre 5 

extract S 

Altunine 48 

Magneria 2 

Ojdde  of  iron 14 

Oaloareoiu  earth 90 

Loas 6 

Total 400 

But  Mr  Kirwin  has  shown  in  his  Geological 
Essays,  that  the  fertility  of  a  soil  depends  in  a 
great  measure'  upon  its  capacity  for  retaining 
water;  and  if  so,  soils  containing  the  same  in- 
gredients must  be  also  equaUy  fertile,  all  other 
circumstances  being  the  same;  though  it  is  plain 
that  their  actual  fertility  will  depend  ultimately 
upon  the  quantity  of  rain  that  fells,  because  the 
quantity  suited  to  a  wet  soil  cannot  be  the  same 
that  is  suited  to  a  dry  soil.  And  hence  it  often 
happens  that  the  ingredients  of  the  soil  do  not 
correspond  to  the  character  of  the  climate.  Silica 
exists  in  the  soil  under  the  modification  of  sand, 
and  alumina  under  the  modification  of  day. 
But  the  one  or  the  other  is  often  to  be  met  with 
in  excess  or  defect.  Soib  in  which  the  sand 
preponderates  retain  the  least  moisture;  and  soils 
in  which  the  day  preponderates  retain  the  most; 
the  former  are  dry  soils ;  the  latter  are  wet  soils. 
But  it  may  happen  that  neither  of  them  is  suffi- 
dently  fevourable  to  culture;  in  which  case, 
their  peculiar  defect  or  excess  must  be  supplied 
or  retrenched,  before  they  can  be  brought  to  a 
state  of  fertility. 

But  soils  in  a  state  of  culture,  though  consist- 
ing originally  of  the  due  proportion  of  ingre- 
dients, may  yet  become  exhausted  of  the  prin- 
ciple of  fertility  by  means  of  too  frequent  crop- 
ping, whether  by  repetition  or  rotation  of  the 
same,  or  of  difierent  crops.  And  in  this  case, 
it  should  be  the  object  of  the  phytologist,  as  well 
as  of  the  practical  cultivator,  to  ascertain  by 
what  means  fertility  is  to  be  restored  to  an  ex- 
hausted soil ;  or  communicated  to  a  new  one. 

In  the  breaking  up  of  new  soilfl^  if  the  ground 
has  been  wet  or  marshy,  as  is  fi:equently  the 
case,  it  is  often  sufficient  to  prepare  it  merely  by 
means  of  draining  off  the  sup^uous  and  stag- 
nant water,  and  of  paring  and  burning  the  turf 
upon  the  surfeoe.  This  mode  of  preparation  is 
at  present  much  practised  throughout  England, 
but  particularly  in  Yorkshire  and  Lincolnshire, 
as  being  the  best  suited  to  the  character  of  the 
soil  of  these  counties  that  remains  to  be  taken 
into  cultivation. 

If  the  soil  has  been  exhausted  by  too  frequent 
a  repetition  of  the  same  crop,  it  often  happens 
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that  a  change  of  crop  will  answer'  the  purpose 
of  the  eoltivator ;  for  although  a  soil  may  he  ex- 
hausted for  one  sort  of  grain,  it  does  not  neces- 
sarily follow  that  it  is  also  exhausted  for  another. 
And,  accordingly,  the  practice  of  the  farmer  is 
to  sow  his  crops  in  rotation,  having  in  the  same 
field  a  crop,  perhaps,  of  wheat,  harley,  heans, 
and  tares  in  succession ;  each  species  selecting  in 
its  turn  some  peculiar  nutriment,  or  requiring, 
perhaps,  a  smaller  supply  than  the  eiop  that  has 
preceded  it.  But  even  upon  the  plan  of  rota- 
tion, the  soil  hecomes  at  length  exhausted,  and 
the  cnltiVator  obliged  to  have  recourse  to  other 
means  of  restoring  its  fertility. 

In  this  case,  an  interval  of  repose  is  consider- 
ably efficacious,  as  may  be  seen  firom  the  increased 
fertility  of  fields  that  have  not  been  ploughed 
up  for  many  years,  such  as  those  used  for  pas- 
tore;  or  even  from  that  of  the  walks  and  paths 
in  gardens  when  they  are  again  broken  up. 
Hence  also  the  practice  of  fiillowing,  and  of 
trenching  or  deep  ploughing,  which  must  have 
nearly  the  same  efiect. 

If  any  one  asks  how  the  fertility  of  a  soil  is 
restored  by  the  means  now  stated,  it  will  be 
sufficient  for  the  object  of  the  present  section  to 
reply  that,  in  the  case  of  draining,  the  ameliora- 
tion is  efiected  by  means  of  its  carrying  off  all 
such  superfluous  moisture  as  maybe  lodged  in  the 
soil,  which  is  well  known  to  be  prejudicial  to 
plants  not  naturally  aquatics,  as  well  as  by  ren- 
dering the  soil  more  firm  and  compact.  In  the 
case  of  buming,'the  amelioration  is  effected  by 
means  of  the  decomposition  of  the  vegetable 
substances  contained  in  the  turf,  and  subjected 
to  the  action  of  the  fire,  which  disperses  part 
also  of  the  superfluous  moisture,  but  leaves  a 
residue  of  ashes  fiivourable  to  future  vegetation. 
In  the  case  of  the  rotation  of  crops,  the  fertility 
is  not  so  much  restored  as  more  completely  de- 
veloped and  brought  into  action;  because  the 
soil,  though  exhausted  for  one  sp^ies  of  grain, 
is  yet  found  to  be  sufficiently  fertile  for  another, 
the  food  necessary  to  each  being  different,  or  re- 
quired in  less  abundance.  It  has  aUo  been  sup- 
posed that  plants  growing  long  in  the  same  soil, 
throw  out  a  particular  excretion,  which  is  inim- 
ical to  plants  of  the  same  species,  though  harm- 
less to  those  of  different  families  and  species. 

In  the  case  of  the  repose  of  the  soil,  the  res- 
tored fertility  may  be  owing  to  the  decay  of 
vegetable  substances  that  are  not  now  carried 
off  in  the  annual  crop,  but  left  to  augment  the 
proportion  of  vegetable  mould;  or  to  the  accum- 
nlatioh  of  fertilizing  particles  conveyed  to  the 
soil  by  rains;  or  to  the  continued  abstraction  of 
oxygen  from  the  atmosphere.  In  the  case  of 
fiillows,  it  is  owing  undoubtedly  to  the  action  of 
the  atmospheric  air  upon  the  soil,  whether  in 
rendering  it  more  friable,  or  in  hastening  the 
putrefaction  of  noxious  plants;  or,  it  is  owing 


to  the  abstraction  and  accumulation  of  oxygon* 
In  the  case  of  trenching,  it  is  owing  to  the  in- 
creased facility  with  which  the  roots  can  now 
penetrate  in  the  proper  depth ;  and  in  the  case 
of  deep  ploughing,  it  is  owing,  as  it  would  ap- 
pear, to  the  same  cause. 

But  it  often  happens  that  the  soU  can  no  longer 
be  ameliorated  by  any  of  the  foregoing  means, 
and  in  this  case  there  must  be  a  direct  and  actual 
application  made  to  it  of  such  substances  as  are 
fitted  to  restore  its  fertility.  And  hence  the  in- 
dispensable necessity  of  manures,  which  consist 
cliiefly  of  animal  and  vegetable  remains  that  are 
buried  and  finally  decomposed  in  the  soil,  from 
which  they  are  afterwards  absorbed  by  the  root 
of  the  plant,  in  a  state  of  solution. 

But  as  carbon  is  the  principal  ingredient  fur- 
nished by  manures  as  contributing  to  the  nour- 
ishment of  the  plant,  and  is  not  itself  soluble  in 
water,  nor  even  disengaged  by  fermentation  in  a 
state  of  purity;  under  what  state  of  chemical 
combination  is  its  solution  efiected  ?  Is  it  ef- 
fected in  the  state  of  charcoal?  It  has  been 
thought,  indeed,  that  carbon  in  the  state  of 
charcosi,  is  soluble  in  water;  because  water  from 
a  dunghill,  when  evaporated,  constantly  leaves 
a  residuum  of  tharooal,  as  was  first  ascertained 
by  the  experiments  of  Hassenfratz.  But  there 
seem  to  be  reasons  for  doubting  the  legitimacy 
of  the  conclusion  that  has  been  drawn  from  it ; 
for  Senebior  found  that  plants  whose  roots  were 
immersed  in  water,  took  up  less  of  the  fluid  in 
proportion  as  it  was  naixed  with  water  from  a 
dunghill.'  Perhaps  then  the  charcoal  of  water 
from  a  dunghill  is  held  merely  in  suspension, 
and  enters  the  plant  under  some  other  modifica- 
tion. 

But  if  carlK)n  is  not  soluble  in  water  in  the 
state  of  charcoal,  in  what  other  state  is  it  solu- 
ble. It  is  soluble  in  the  state  of  carbonic  acid 
gas.  But  is  this  the  state  in  which  it  actually 
entera  the  root?  On  this  subject  physiologists 
have  been  somewhat  divided  in  opinion.  Sene- 
bier  endeavours  to  prove  that  carbonic  acid  gas, 
dissolved  in  water,  supplies  the  roots  of  plants 
with  almost  all  their  carbon,  and  founds  his  ar- 
guments upon  the  following  &cts : — ^In  the  first 
place  it  is  known  that  carbonic  acid  gas  is  solu- 
ble in  water;  in  the  second  place  it  is  known  to 
be  contained  in  the  soil,  and  generated  by  the 
fermentation  of  the  materials  composing  man- 
ures ;  and  in  the  next  place  it  is  known  to  be 
beneficial  to  vegetation  when  applied  artificially 
to  the  roots,  at  least  in  a  certain  degree.  This 
is  evident  from  the  foUowing  experiment  of 
Ruckert,  as  well  as  from  several  experiments  of 
Saussure's,  previously  related.  Ruckert  planted 
two  beans  in  pots  of  equal  dimensions,  filled 
with  garden  mould;  tlie  one  was  moistened  with 
distilled  water,  and  the  other  with  water  im« 
pregnatcd  with  carbonic  acid  gas.     But  the  latter 
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Appeared  above  ground  uine  days  sooner  than 
the  fbrmer,  and  produced  twenty-five  beans; 
while  the  former  produced  only  fifteen.  Now  the 
result  of  this  exp^ment,  as  well  as  the  preced- 
ing facts,  is  evidently  favourable  to  the  pre- 
sumption of  Senebier,  and  shows  that,  if  carbonic 
acid  is  not  the  state  in  which  carbon  enters  the 
^lant,  it  is  at  least  a  state  preparatory  to  it ;  and 
there  are  other  circumstances  tending  to  corro- 
borate the  opinion  resulting  from  the  analysis  of 
the  ascending  sap  of  plants.  The  tears  of  the 
vine,  when  analysed  by  Senebier,  yielded  a  por- 
tion of  carbonic  acid  and  earth ;  and  as  the  as- 
cending sap  could  not  be  supposed  to  have  yet 
undergone  much  alteration,  the  carbonic  acid, 
like  the  earth,  was  probably  taken  up  from  the 
soil. 

But  this  opinion,  which  seems  to  be  so  firmly 
established  upon  the  basis  of  experiment,  Has- 
s^ifratz  strenuously  controverts.  According  to 
experiments  which  he  had  instituted  with  an 
express  view  to  the  investigation  of  this  subject, 
plants  which  were  raised  in  water  impregnated 
with  carbonic  add,  differed  in  no  respect  from 
such  as  grew  in  pure  water,  and  contained  no 
carbon  that  did  not  previously  exist  in  the  seed. 
tiow  If  this  were  the  &ct,  it  w6uld  be  decisive 
of  the  point  in  question.  But  it  is  plain  from 
the  experiments  of  Saussure,  as  related  in  a  pre- 
ceding section,  that  Hassenfratz  must  have  been 
mistaken,  both  with  regard  to  the  utility  of 
carbonic  acid  gas  as  fiimishing  a  vegetable  ali- 
ment, and  with  regard  to  the  augmentation  of 
carbon  in  the  plant.  The  opinion  of  Senebier, 
therefore,  may  still  be  correct. 

It  must  be  acknowledged,  however,  that  the 
subject  is  not  yet  altogether  satisfactorily  cleared 
up;  and  that  carbon  may  certainly  enter  the 
plant  in  some  state  different  fix>m  that  either  of 
charcoal  in  solution,  or  of  carbonic  acid  gas.  Is 
not  the  carbonic  acid  of  the  soil  decomposed 
before  entering  the  plant  ?  This  is  a  oonjecture  of 
Dr  Thomson's,  founded  upon  the  following  facts: 
The  green  oxide  of  iron  is  capable  of  decom- 
posing carbonic  acid;  and  many  soils  contain 
that  oxide.  Most  soils  indeed,  contain  iron, 
either  in  the  state  of  the  brown  or  green  oxide, 
and  it  lias  been  found  that  oils  convert  the  brown 
oxide  into  green.  But  dung  and  rich  soils  con- 
tain a  quantity  of  oily  substance.  One  effect  of 
manures,  therefore,  may  be  that  of  reducing  the 
brown  oxide  of  iron  to  the  green,  thus  rendering 
it  capable  of  decomposing  carbonic  acid  gas,  so 
as  to  prepare  it  for  some  new  combination,  in 
which  it  may  serve  as  an  aliment  for  plants. 
All  this,  however,  is  but  a  conjecture;  and  it  is 
more  probable  that  the  carbonic  acid  of  the  soil 
enters  the  root  in  combination  with  some  other 
substance,  and  is  afterwards  decomposed  within 
the  plant  itself. 


CHAP.  XIX. 

OF  VBOBTABLB  VITiiUTr. 

Vboetables,  as  we  have  already  remarked, 
differ  entirely  from  mineral  bodies,  in  possessing 
an  organized  structure;  and  in  obeying  laws 
totally  different  from  those  which  regulate  in- 
organic matter.  In  this  respect,  they  nearly  re- 
semble animal  bodies;  and  hence,  both  are  said 
to  be  endowed  with  life  or  vitality.  So  little  is 
known,  however,  of  the  nature  of  this  vitality, 
either  in  animals  or  vegetables,  that  it  need  not 
be  surprising  if  a  variety  of  conflicting  theories 
have  been  formed,  by  physiolc^gists,  to  account 
for  its  primary  cause.  While  some  affirm  that 
the  vital  actions  are  the  result  simply  of  an  or- 
ganized structure,  acted  upon  by  external  stimuli ; 
others  are  disposed  to  believe  in  a  distinct  prin- 
ciple of  vitality,  which,  acting  by  peculiar  laws, 
moulds  and  r^ulates  inoiganic  matter,  so  as  to 
exhibit  all  the  phenomena  of  life. 

One  of  the  chief  arguments  in  support  of  a 
principle  of  vitality,  is  the  fiict  that  organized 
bodies  are  thereby  rendered  capable  of  resisting, 
and  counteracting  the  ordinary  laws  of  chemical 
affinity.  This  circumstance,  which  seems  to 
have  been  first  established  by  Humboldt,  is  obvi- 
ously applicable  to  the  case  of  animals;  as  is 
proved  by  their  processes  of  digestion  and  as- 
simulation,  whereby  the  food  is  converted  into 
chyle  and  blood,  as  well  as  from  the  various  se- 
cretions of  their  several  oi^gans,  effecting  tlie 
growth  and  development  of  the  individual,  in 
direct  opposition  to  the  laws  of  chemical  affinity, 
which,  as  soon  as  this  principle  of  vitality  ceases 
to  operate,  immediately  b^n  to  give  indications 
of  their  action  in  the  incipient  symptoms  of  the 
putrefaction  of  the  dead  body,  and  its  ultimate 
resolution  into  the  elements  of  which  it  was 
formed.  This  rule  is  also  applicable  to  vegeta- 
bles, as  is  illustrated  in  a  similar  manner  by  the 
ascent  of  the  sap,  and  its  ultimate  elaboration 
into  the  various  substances  proper  to  the  plant, 
by  a  series  of  operations  contrary  both  to  the 
laws  of  gravity  and  chemical  action.  At  the 
death  of  the  plant,  too,  and  on  the  cessation  of 
its  principle  of  vitality,  the  usual  chemical 
agencies  are  resumed,  and  a  similar  decomposi- 
tion takes  place,  as  in  the  case  of  animals. 
The  v^etable  economy,  therefore,  exhibits  phe- 
nomena totally  different  from  that  which  char- 
acterises mineral  and  inoi^ganic  bodies.  Vegeta- 
ble life,  therefore,  is  upheld  by  different  and 
peculiar  laws;  and  it  may  be,  is  in  its  essence  a 
peculiar  principle,  distinct  from  the  matters 
which  it  moulds  and  forms  into  various  shapes 
and  textures.  V^table  life,  then,  is  charao- 
terised  by  the  following  properties. 

Excitafnlity.    A  remarkable  property  of  or* 
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gmused  regetabk  structure,  is  its  sosoeptibility 
of  being  acted  on  by  external  stimuli,  whereby 
all  the  phenomena  of  T^etable  life  are  called 
into  existence.  These  stimuli  are  li^t,  heat, 
and  electricity;  and  we  shall  consider  their  in- 
fluence separately. 

Lkflu.  The  action  of  light  is  very  pero^ti- 
hie  in  pknta,a8  aflWsting  their  leaves,  stcons^ 
flowen^  and  even  roots.  It  is  ta  this  influence 
of  light  that  the  bending  of  the  stem  and  leaves 
of  plants  is  attributable,  producing  in  them,  as 
it  were,  a  direct  motion  towards  the  luminous 
quarter.  Bonnet  planted  three  beans  for  the 
purpose  of  comparative  experiment;  one  in  the 
open  air,  another  in  a  tube  of  glass  covered  at 
the  top;  and  a  third  in  a  tube  of  wood  covered 
at  the  top  also.  The  first  plant  was  stnmg  and 
luxuriant,  the  second  was  also  strong,  and  in- 
clined towards  the. sun;  but  the  third,  though  it 
grew  tall,  was  pale  and  sickly.  Hence  it  isy  upon 
the  principle  of  the  exclusion  of  ligh^  titiat 
plants  are  blanched,  as  in  the  case  of  the  blanch- 
ing of  celeiy.  The  direction  and  luxuriance  of 
the  branches  depend  also  upon  the  influence  of 
lights  as  may  be  remarked  in  all  plants  growing 
in  hot-houses^  the  branches  of  which  are  not  so 
conspicuously  directed  either  to  the  heated  place 
in  quest  of  heat,  or  to  the  door  or  open  sadi,  in 
quest  of  air,  as  to  the  sun  by  a  mysterious  attrac- 
f  ion  for  his  light.  It  may  be  observed  also,  that 
the  branches  of  vegetables  turned  towards  the 
south,  are  always  more  luxuriant  than  those  on 
the  north,  or  at  least,  on  that  side  which  is  most 
fully  exposed  to  the  influence  of  light. 

^e  position  of  the  leaf  is  also  strongly  affected 
by  the  actioii  of  light^  to  which  it  uniformly 
turns  its  upper  suriiBoe.  This  may  be  observed 
in  trees  tndned  to  a  wall,  from  which  the  upper 
sorfiMse  of  the  leaf  is  neceasarily  always  averted, 
being  on  a  south  wall  turned  to  the  south;  and 
on  a  north  wall  turned  to  the  north.  And  if 
the  upper  surfifice  of  the  leaf  is  forcibly  turned 
towards  the  wall,  and  confined  in  that  position 
for  a  length  of  time,  it  will  soon  assume  its 
original  position  upon  regaining  its  liberty,  but 
particulariy  if  the  atmosphere  is  dear.  Bonnet 
tried  to  retain  a  leaf  in  its  inverted  position,  by 
means  of  twisting  the  leaf  stalk;' but  it  was 
always  found  to  untwist  itself  again  in  the  courae 
of  a  short  time,  and  again  to  present  its  upper 
sur&ce  to  the  sun  or  light.  This  it  was  some- 
times found  to  do,  even  in  the  night;  but  always 
the  most  expeditiously  in  young  subjects.  If 
the  experiment  is  often  repeated,  the  leaf  resumes 
its  original  position  with  more  difficulty,  and 
exhibits  evident  marks  of  being  injured  by  the 
exertion,  in  the  appearance  of  several  black 
spots  about  the  veins  of  the  under  surface,  and 
in  the  scaling  off  of  the  cuticle.  All  leaves^ 
however,  are  not  equally  susceptible  to  the  action 
of  the  stimulus  of  light.    Thus  the  leaves  of 


the  common  mallow  show  few  signs  of  this  sua- 
oeptibility;  and  it  is  the  same  with  all  those 
leaves  of  a  narrow  shape.  The  leaves  of  the 
misletoe  have  never  been  known  to  resume  a 
former  position  in  consequence  of  any  change  in 
the  position  of  the  branch,  because,  as  Smith 
observes,  they  are  perhaps  equally  susc^Uble 
on  both  sides.  Succulent  leaves,  notwithstand- 
ing their  thick  and  fixm  texture,  are  said  to  be 
particulariy  susceptible ;  and  if  the  leaf  of  the 
vine  is  even  separated  from  a  branch,  and  sus- 
pended by  a  &)e  thread,  so  as  that  the  upper 
Bur&oe  shall  be  turned  from  the  light,  it  will 
yet  gradually  alter  its  position  till  it  comes  round 
again  to  it.  This  experiment  requires  to  be 
made  with  great  care  and  delicacy,  lest  the  leaf 
should  be  made  to  turn  by  means  of  the  eflect 
of  the  atmosphere  upon  the  thread. 

In  speculating  on  these  effiocts^  it  may  be  asked 
if  light  is  here  the  sole  agent;  or,  whether  s<Hne- 
thing  may  not  also  be  due  to  Uie  influence  of 
heat  and  moisture.  To  set  this  question  at  rest, 
Bonnet  placed  several  plants  in  a  heated  stove, 
and  he  found  that  the  stems  were  not  turned  to 
the  side  from  whence  the  greatest  heat  proceeded, 
but  to  a  small  openii^;  in  the  stove^  admitting 
the  lig^t.  He  also  found  that  the  leaves  of  the 
vine  turned  towards  the  light  exactly  in  the  same 
manner  when  placed  in  water,  as  when  left  in 
the  open  air;  whence  it  may  be  naturally  inferred, 
that  to  the  influence  of  light  alone  is  due  the 
motions  of  plants  already  described. 

But  as  light  produces  such  effects  upon  the 
leaves^  so  darknesi^  or  the  absence  of  lights  pro- 
duces an  effect  quite  the  contrary ;  for  it  is  well 
known  that  the  leaves  of  many  plants  aamme  a 
very  different  position  during  the  night  finom  what 
they  have  in  the  day.  This  is  particularly  the 
case  with  winged  leaves,  which,  though  fully  ex- 
panded during  the  day,  begin  to  droop  and  bend 
down  about  sun-set,  and  during  the  fiiU  of  the 
evening  dew,  till  they  meet  together  on  the  in- 
ferior side  of  the  leaf-atalk,  the  terminal  lobe,  if 
the  leaf  is  furnished  with  one,  folding  itself 
back  till  it  reaches  the  first  pair;  or  the  two  side 
lobes,  if  the  leaf  is  trifoliate,  as  in  the  oaaa  of 
common  do  ver,  which  &ctseems  to  have  been  first 
observed  by  the  daughter  of  Linnsua.  So  also 
the  leaflets  of  the  &]se  acacia  and  liquorice  hang 
down  during  the  night,  on  each  side  of  the  mid- 
rib, but  do  not  meet  beneath  it.  The  leaves  of 
the  sensitive  plant  (mtinafa  fntdioa)  fold  them- 
selves up  along  the  common  foot-stalk,  so  as  to 
overlap  one  another.  But,  perhaps^  this  efiiMt 
is  produced  partly  by  the  agency  of  moisture,  as 
it  is  acoderated  by  dews  and  rains,  and  may  even 
be  occasioned  by  artificial  watering.  On  referr- 
ing to  our  account  of  the  theories  of  Dutroohet 
of  endosmose  and  exosmose,  already  given,  some 
farther  light  on  this  subject  may  be  obtained. 

During  the  absence  of  lights  too,  it  b  highly 
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pi*obable  tliat  plasts  nndetgo  a  change  in  their 
functions;  or  that,  during  this  period,  they  per- 
form a  process  analogous  to  breathing,  giving  out 
their  excess  of  carbonic  add,  and  taking  in  a 
quantity  of  oxygen;  whereas,  daring  the  day, 
their  digestire  process  consists  in  decomposing 
carbonic  acid  and  water,  and  liberating  a  quantity 
of  superfluous  oxygen. 

The  action  .of  light  is  the  chief  agent  in  the 
expansion  of  the  blossoms  of  flowers.  Many 
plants  do  not  fiilly  expand  their  petab  except 
when  the  sun  shines;  and  hence  they  alternately 
open  them  during  the  day,  and  shut  them  up 
during  the  night.  This  is  distinctiy  observable 
in  the  case  of  the  garden  pea,  and  other  piq>ilion- 
aceous  flowers,  which  ^lead  out  their  wings  in 
fine  weather  to  admit  the  rays  of  the  sun,  and 
Again  fold  them  up  as  the  night  approaches.  It 
maylbe  exemplified  also  in  all  compound  flowers, 
as  in  the  dandelion  and  hawkweed.  But  the 
most  remarkable  case  of  the  kind  is  that  of  the 
celebrated  loiuSy  or  lily  of  the  Nile,  as  described 
by  Theophrastus  and  Pliny.  This  plant  is  re- 
presented as  raising  and  expanding  its  blossom 
during  the  day,  and  dosing  and  sinking  down 
beneath  the  surface  of  the  water  at  night,  so  as 
to  be  beyond  the  grasp  of  the  hand,  and  thus 
remaining  till  morning  again  calls  it  up  to  the 
air  and  light. 

But  though  the  opening  and  shutting  of  the 
blossoms  of  plants  takes  place  on  the  change 
from  day  to  night;  yet  all  plants  do  not  open 
and  shut  them  at  the  same  time  exactiy.  Pkuits 
of  the  same  species  are,  however,  wonderfully 
regular,  even  to  an  hour,  other  circumstances 
being  the  same;  and  hence  has  been  constructed 
whatbotanistscall'^Flora'sTimepiece."  Flowers 
requiring  a  slight  stimulus  of  light,  open  early 
in  the  morning,  others  requiring  more  and  more 
open  in  sucoesdon  until  noon.  Many  do  not 
fiilly  expand  till  mid-day,  or  a  littie  later ;  and 
some,  whose  extreme  ddicacy  cannot  bear  the 
action  of  full  light  at  all,  open  only  at  night; 
of  this  nature  is  the  cactus  graaidifloray  or  night 
blowing  cereus. 

Some,  however,  have  doubted  whether  light 
be  the  sole  agent  in  this  expandon  of  the  blos- 
soms, as  it  has  been  observed  that  equatorial 
flowers  open  always  at  the  same  hour;  and  that 
tropicd  flowers  change  their  hour  of  opening 
according  to  the  length  of  the  day.  It  has  been 
observed  also,  that  the  flowers  of  plants  that 
have  been  removed  from  a  warmer  to  a  colder 
diinate,  expand  at  a  later  hour  in  the  latter.  A 
flower  that  opens  at  dx  in  the  morning  at  Sene- 
gal, will  not  open  in  France  or  England  till  eight 
or  nine,  nor  in  Sweden  till  ten.  A  flower  that 
opens  at  ten  at  Senegal,  will  not  open  in  France 
or  England  till  noon,  or  later,  and  in  Sweden  it 
will  not  expand  at  all.  Neither  will  a  flower 
open  at  all  in  England  or  France,  which  delays 


its  expansion  in  Senegal  till  noon  or  later.  This 
seems  as  if  a  certain  amount  of  heat  were  as 
necessary  as  light,  though  the  opening  of  such 
as  blow  only  at  night  cannot  be  attributed  to 
either  of  these  stimulants.  It  is  highly  proba- 
ble that  the  expandon  of  some  flowers  depends 
as  much  on  other  conditions  of  the  air,  as 
on  the  presence  or  absence  of  light  and  heat, 
such  as  its  moisture  or  dryness,  and  its  dectric 
condition.  Henoe  it  is,  that  their  opening  or 
shutting  betokens  meteorolog^cdchanges.  Thus, 
if  the  Siberian  sow-thistie  shuts  at  night,  the 
ensuing  day  will  be  fine;  and  if  it  opens,  it  will 
be  doudy  and  rainy.  If  the  African  marygold 
continues  shut  after  seven  o'dock  in  the  morn- 
ing, rain  may  be  soon  expected;  and  if  the  eof»- 
volvulus  arvensiSy  calendtUa  fluoialisy  or  amagolUi 
arvengisy  are  even  aheady  open,  they  will  shut 
upon  the  approach  of  rain,  the  last  of  which, 
from  its  nice  susceptibility  in  this  respect,  has 
been  called  ''  the  poor  man's  weather  glass." 

Some  flowers  not  only  indicate  the  same  in- 
fluence by  expanding  under  his  presence,  but 
they  also  follow  him  in  his  course,  by  bending 
or  turning  gradually  firom  the  east  to  the  west  as 
the  day  advances;  and  thus,  looking  towards  the 
east  in  the  morning,  towards  the  south  at  noon, 
and  to  the  west  in  the  evening,  while  during,  the 
night  they  again  return  to  their  eastern  podtion, 
to  meet  the  rising  luminary.  Such  flowers  have 
been  called  heUotropeSy  on  account  of  their  thus 
following  the  course  of  the  sun;  and  the  n^ove- 
ment  they  thus  make  has  been  called  by  the  a»- 
tronomical  term  of  their  ntf^ton.  The  andents 
had  remarked  this  cireumstimce  long  before  they 
had  made  any  condderable  progress  in  botany; 
and  it  had  even  been  interwoven  into  thdr 
mythology,  having,  according  to  their  l^ends, 
originated  in  one  of  the  metamorphosis  of  early 
ages.  Clytia,  inconsolable  for  the  loss  of  the 
afiections  of  Sol,  by  whom  she  had  been  foi- 
merly  bdoved,  and  of  whom  she  was  still  en- 
amoured, is  represented  as  brooding  over  her 
grie&  in  silence  and  solitude;  where  refusing  all 
sustenance,  and  seated  upon  the  cold  ground, 
with  her  eyes  invariably  fixed  on  the  sun  during 
the  day,  and  watching  for  his  return  during  the 
night,  she  is  at  length  transformed  into  a  flower, 
retdning  as  mudi  as  a  flower  can  retain  it,  the 
same  undtered  attachment  to  the  sun.  This  is 
the  flower  which  is  denominated  the  heliotrope 
by  the  ancients^  and  described  by  Ovid  as  ^the 
flower  which  turns  to  the  sun."  But  it  must 
be  remarked  that  the  flower  thus  dluded  to  by 
Ovid,  cannot  be  the  heliotrope  of  the  modems, 
because  Ovid  describes  it  as  resembling  the  violet; 
much  less  can  it  be  the  modem  sun-flower,  which 
is  a  native  of  America,  and  could  not  conse- 
quently have  been  known  to  the  Latin  poet;  so 
that  the  trae  heliotropiMm  of  the  ancients  yet 
remains  unascertained.     Bonnet  has  remarked 
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that  the  ripe  ears  of  com  which  bend  down  with 
the  wdght  of  grain,  scarcely  ever  incline  to  the 
north,  but  always  more  or  less  in  a  southerly 
direction;  of  the  accuracy  of  which  remark,  any 
one  may  easily  satisfy  himself  by  looking  at  a 
field  of  wheat  ready  for  the  sickle ;  he  will  find 
the  whole  mass  of  ears  nodding,  as  if  with  one 
consent,  to  the  south.  The  immediate  cause  of 
the  phenomena,  has  been  supposed  to  be  a  con- 
traction of  the  fibres  of  the  stem  or  flower  stalk, 
on  the  side  exposed  to  the  sun;  and  the  contrac- 
tion has  been  thought  by  De  la  Hire,  and  Dr 
Hales^  to  be  occasioned  by  an  excess  of  transpira- 
tion on  the  sunny  side,  which  is  probably  near 
the  truth. 

Heat,  A  certain  medium  degree  of  heat  is 
essential  to  the  first  development  of  the  v^;etable 
germ,  and  to  the  future  life  of  the  plant. 

No  plants  will  vegetate  at  a  temperature  so 
low  as  32^,  or  fireeadng  point  of  Fahrenheit;  and 
few  will  bear  a  higher  temperature  than  160  or 
160,  although  instances  have  been  adduced  of 
plants  vegetating  in  situations  where  the  tem- 
perature, in  consequence  of  volcanic  action  and 
boiling  springs,  was  not  less  than  212.  The 
points  we  have  indicated,  however,  may  be  looked 
upon  as  the  extremes  of  v^table  existence.  It 
is  true  plants,  like  animals,  can  bear  a  much 
greater  degree  of  cold  than  that  of  82^;  but  any 
temperature,  much  under  this,  suspends  their 
vegetative  powera  for  the  time,  which  are  only 
resumed  after  an  elevation  of  traaperature  where 
the  juices  of  the  soU  on  which  they  live  are  in 
such  a  fluid  state  as  to  be  capable  of  being  ab- 
sorbed by  their  roots. 

The  influence  of  heat,  too,  has  a  marked  ef- 
fect on  the  development  of  the  diflerent  part^  of 
plants;  and  thus  leaves,  blossoms,  and  fruit  make 
their  appearance  in  successive  periods  or  seasons. 
From  this  circumstance,  Linneus  constructed 
his  (Calendar  of  Flora,  which  comprehends  a 
view  of  the  successive  periods  at  which  plants 
blossom  and  produce  fruit.  With  regard  to  the 
frondesoence,  it  must  be  evident  to  all  that  plants 
do  not  produce  their  leaves  at  the  same  time. 
Thus,  the  honey-suckle  protrudes  them  in  the 
month  of  January;  the  gooseberry,  currant,  and 
elder,  in  the  end  of  February,  or  beginning  of 
March;  the  willow,  elm,  and  lime  tree,  in  April; 
and  the  oak  and  ash,  which  are  always  the  latest 
among  trees,  in  the  beginning  or  towards  the 
middle  of  May.  Many  annuals  do  not  come  up 
till  after  the  summer  solstice ;  and  many  mosses 
not  till  after  the  commencement  of  winter.  This 
gradual  and  successive  unfolding  of  the  leaves 
of  diflerent  plants,  seems  to  arise  from  the  peculiar 
susceptibility  of  the  species  to  the  action  of  heat, 
as  itrequiresa  greateror  less  degree  of  it  to  give  the 
proper  stimulus  to  the  vital  energies  of  the  plants. 
Bat  agreat  many  circumstances  will  always  concur 
to  render  the  time  of  the  unfolding  of  the  leaves 


somewhat  irregular,  because  the  mildness  of  the 
season  is  by  no  means  uniform  at  the  same  per- 
iod of  advancement;  and  because  the  leafing  of 
the  plant  depends  upon  the  peculiar  degree  of 
temperature,  and  not  upon  the  return  of  a  par- 
ticular day  of  Hhe  year.  Hence  it  has  been 
thought  that  no  rule  could  be  so  good  for  direct- 
ing the  husbandman  in  the  sowing  of  his  several 
sorts  of  grain,  as  the  leafing  of  such  species  of 
trees  as  might  be  found  by  observation,  to  cor- 
respond best  to  each  sort  of  grain  respectively 
in  the  degree  of  temperature  required. 

linneus,  who  instituted  some  observations 
on  the  subject,  about  the  year  1760,  with  a  view 
chiefly  to  ascertain  the  time  proper  for  the  sow- 
ing of  barley  in  Sweden,  regarded  the  leafing 
of  the  beech  tree  as  being  the  best  indication 
for  that  grain,  and  recommended  the  institution 
of  similar  observations  with  regard  to  other  sorts 
of  grain,  upon  the  ground  of  its  great  impor- 
tance to  the  husbandman.  But  however  plausi- 
ble the  rule  thus  suggested,  may  be  in  appear- 
ance, and  however  pleasing  it  may  be  in  contem- 
plation, it  is  not  likely  that  it  will  ever  be  much 
attended  to  by  the  husbandman,  because  nature 
has  furnished  him  with  indications  that  are  still 
mora  obvious  in  the  very  evidence  of  hia  own 
feelings,  as  well  as  perhaps  more  correct;  as  all 
trees  of  the  same  species  do  not  come  into  leaf 
precisely  at  the  same  time,  and 'as  the  weather 
may  change  even  after  the  most  propitious  indi- 
cations. 

The  flowering  of  the  plant,  like  the  leafing, 
seems  to  depend  upon  the  degree  of  temperature 
induced  by  the  returning  spring,  as  the  flowers 
are  also  protruded  pretty  regularly  at  the  same 
successive  periods  of  the  season.  The  mezereon 
and  snow  drop  blossom  in  February,  the  prim- 
rose in  the  month  of  March,  the  cowslip  in 
April,  the  great  majority  of  plants  in  the  months 
of  May  and  June;  many  in  July,  August,  and 
September;  some  not  till  the  month  of  October, 
as  the  meadow  saffron;  and  a  few  not  even  till 
winter,  as  the  arbutus  and  laurestinus.  Such 
at  least  is  the  period  of  their  flowering  in  this 
country;  but  in  warmer  climates  they  are  earlier, 
and  in  colder  regions  later. 

In  tropical  coimtries,  where  the  temperature 
is  steadily  at  a  high  elevation,  it  often  happens 
that  plants  will  blossom  mora  than  once  in  the 
year,  because  they  do  no  mora  requira  to  wait 
till  the  temperatura  is  raised  to  a  certain  height, 
but  merely  till  the  development  of  their  parts 
can  be  effected  on  the  ragular  operations  of  nature 
under  a  temperature  already  sufficient.  For  the 
greater  part,  however,  they  flower  during  our 
summer,  though  plants  in  opposite  hemispheres, 
flower  in  opposite  seasons.  In  all  dimates, 
however,  the  time  of  flowering  depends  also 
much  on  the  elevation  of  the  place  above  the 
level  of  the  sea,  as  weU  as  on  other  causes  affect- 
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tug  the  degree  of  heat.  Hence  plants  occupying 
the  polar  regions^  and  plants  growing  on  the 
summits  of  high  mountains  of  southern  latitudes, 
are  in  flower  at  the  same  season.  And  hence 
the  same  species  of  flowers  are  later  of  blossom- 
ing  in  North  America,  than  in  the  same  latitudes 
in  Europe,  because  the  surface  of  the  earth  is 
higher,  or  the  winters  more  severe. 

There  is  also  much  diversity  in  ihe  degree  of 
warmth,  and  its  duration  necessary  for  the  mi^ 
turation  of  the  fruits  of  vegetables,  as  well  as 
for  their  frondescence  and  flowering.  But  the 
plant  that  flowere  ihe  soonest,  does  not  always 
ripen  its  fruit  the  soonest.  The  hazel  tree,  which 
blows  in  February,  does  not  ripen  its  fruit  till 
autumn,  while  the  cherry,  which  does  not  blow 
till  May,  ripens  its  fruit  in  June.  It  may  be 
regarded,  however,  as  the  general  rule^  that  if  a 
plant  blows  in  spring,  it  ripens  its  fruit  in  sum- 
mer, as  in  the  case  of  the  currant  and  gooseberry ; 
if  it  blows  in  summer,  it  ripens  its  fruit  in 
autumn,  as  in  the  case  of  the  vine;  and  if  it 
blows  in  autumn  it  ripens  its  fruit  in  winter. 
But  the  meadow  safiron,  which  blows  in  the 
autumn,  does  not  ripen  its  fruit  till  the  sucoeed- 
ing  spring.  Such  are  a  few  of  the  facts  on  which 
a  Gal^dar  of  Flora  might  be  formed.  They 
have  not  hitherto  been  very  minutely  attended 
to  by  botanists,  and  perhaps  by  many  may  be 
reckoned  more  curious  than  practicslly  useful. 
At  all  events^  all  such  records  aflbrd  pleasing 
associations  connected  with  the  ever  varying 
phases  of  the  year,  and  the  phenomena  are  at 
least  suffidenUy  striking  as  to  have  attracted  the 
attention  even  of  savages.  Thus,  some  tribes  of 
American  savages  act  upon  the  very  principle 
suggested  by  Linnsus,  and  plant  their  com  when 
the  wild  plum  blooms,  or  when  the  leaves  of 
the  oak  are  about  as  laige  as  a  squirrel's  ears. 
The  names  of  some  of  their  months  are  also  de- 
rived from  the  stages  of  vegetati<m.  One  is 
called  the  budding  month,  and  another  the 
flowering  month;  one  the  strawberry  month, 
and  another themulbeny  month;  and  theautumn 
is  designated  by  a  term  signifying  the  fall  of  the 
leaf. 

There  are  also  several  other  ways  in  which 
the  agency  of  heat  may  be  observed,  as  exciting 
the  vital  energies  of  plants.  Thus,  the  leaflets 
of  some  of  the  leguminous  plants,  when  exposed 
to  the  action  of  an  ardent  sun,  are  ofl»n  erected 
into  a  vertical  position  on  each  side  of  the  leaf- 
stalk, which  they  sometimes  even  pass,  so  as  to 
close  together.  Under  similar  cireumstances 
the  leaves  of  the  Indian  mallow  become  concave, 
and  it  seems  as  if  the  efiect  were  produced 
merely,  or  at  least  chiefly,  by  means  of  heat, 
because  the  same  efiect  may  be  produced  even 
by  means  of  the  application  of  a  hot  irOn;  and 
yet  the  leaflets  of  many  such  plants  fold  them- 
selves back  at  night,  so  as  to  meet  under  the 


leaf-stalk.  Several  species  of  mimosa  also,  ex- 
hibit a  singular  phenomenon  even  in  the  common 
foot-stalk, which  isfound  to  have  a  sort  of  natural 
movement  dependent  upon  the  temperature,  so 
that  it  is  elevated  in  the  oouise  of  the  day,  and 
depressed  at  night.  According  to  the  observa- 
tions of  Du  Hamel,  at  nine  o'clock  in  the  morn- 
ing of  a  September  day,  the  weather  being  mo- 
derately fine,  the  fbot-sialk  of  a  leaf  of  mimaga 
jpudkoy  formed  by  its  podtion  an  angle  of  100^; 
with  the  lower  part  of  the  stem  at  noon,  it 
formed  an  angle  of  212^;  at  three  in  the  after- 
noon it  had  fallen  to  an  angle  of  100^;  and  dar- 
ing the  night  it  fell  to  an  angle  of  90^,  thus  in- 
dicating an  evident  susceptibility  to  the  stimulus 
of  heat. 

As  a  summer  heat  is  necessary  to  the  full 
and  perfect  exertion  of  the  functions  of  vege- 
tables; so  the  depression  of  temperature  conse- 
quent upon  the  cold  of  winter,  has  been  thought 
to  suspend  the  exertion  of  those  functions  alto- 
gether. But  this  opinion  requires  some  limits* 
tion;  for  some  plants  expand  their  leaves  and 
flowers  even  in  winter,  such  as  many  of  the 
mosaes;  and  others  develope  their  buds  during 
this  season,  in  which  there  is  a  regular  and 
gradual  progress  of  vegetation  till  they  expand 
in  spring.  The  sap,  it  is  true,  flows  much  less 
fireely,  but  Lb  not  entirely  stopped.  Hales  lopped 
off  some  brandies  firam  the  hazel,  and  vine^  and 
jessamine,  respectively,  in  course  of  the  winter, 
and  covered  the  section  of  the  separated  branches 
with  mastic;  and  in  a  few  days  these  branches 
were  found  to  have  lost  considerably  in  weight; 
whence  he  inferred  the  motion  of  the  sap,  be- 
cause it  seems  reasonable  to  suppose,  that  this 
dissipation  of  aaap  would  have  been  repaired,  it 
the  branches  had  remained  on  their  parent  trees. 
Du  Hamel  planted  some  young  trees  in  the 
autumn,  cutting  off  all  the  smaller  fibres  of  the 
root,  with  a  view  to  watch  the  progress  of  the 
formation  of  new  ones.  At  the  end  of  every 
fortnight  he  had  the  plants  taken  up  and  ex- 
amined with  all  possible  care^  to  prevent  injuring 
them;  and  found^  that  when  it  did  not  actually 
freeze,  new  roots  were  uniformly  developed. 
Hence  it  follows,  that  even  during  the  period  ol 
winter,  when  vegetation,  to  all  appearance,  seems 
totally  at  a  stand,  the  tree  being  stripped  of  its 
foliage,  and  the  herb  apparently  witiiering  iu 
the  frozen  blast,  still  the  eneigies  of  vegetable 
life  are  exerted,  and  still  the  vital  functions  are 
at  work>  carrying  on,  in  the  interior  of  the  plant, 
concealed  from  human  view,  and  sheltered  finom 
the  piercing  frosts,  operations  neoeaaary  to  the 
preservation  of  vegetable  life,  or  development  o\ 
future  parts ;  though  it  requires  the  returning 
warmth  of  spring  to  give  that  degree  of  velocity 
.to  the  juices  which  shall  render  thdr  motion 
evident  to  man,  as  well  as  that  expression  of  the 
whole  plant,  which  is  the  most  evident  token  of 


OF  YEGETABLE  yiTALITY. 


127 


Iif«;  jnst  in  the  same  way  as  the  prooeeses  of 
digeBtion^aarimulatioii,  and  eiiculation  an  oarried 
on  in  the  deeping  animal. 

Heat,  then,  is  a  most  important  stimolns  in 
the  operations  of  the  yegetable  functions,  aocel- 
eraiing  the  motion  of  the  sap,  and  exciting  all 
the  other  actions;  for  the  sap  flows  much  man 
copiously  as  the  warmth  of  the  season  increases; 
or  as  the  artificial  temperature  of  the  hot-house 
is  raised.  At  the  same  time,  it  is  asoertttned 
that  excessive  heat  impedes  the  progress  of  vege- 
tation as  well  as  extreme  cold,  both  being  equally 
prejudicial.  Hence  the  sap  flows  more  copiously 
in  the  spring  and  autumn,  than  in  either  the 
summer  or  winter  months.  This  may  readily 
be  proved  by  watching  the  progress  of  the  growth 
of  the  annnal  shoot,  which,  after  having  sprung 
up  rapidly  in  spring,  remains  for  a  while  sta- 
tionary during  the  great  heat  of  summer,  but  is 
again  elongated  during  the  more  moderate  tem- 
perature of  autumn. 

Other  stimulants  have  been  found  to  accelerate 
the  growth  of  vegetables  when  dissolved  in  water. 


and  applied  to  the  roots  or  branches.    Thus  the    sensitive  pknt,  a  decided  shrinking  and  Adding 


germination  of  peas  is  accelerated  by  moistening 
them  in  water  impregnated  with  oxymuriatic 
acid  gas,  a  fiict  first  ascertained  by  Humboldt; 
and  the  vegetation  of  the  bulbs  of  the  hyacinth 
and  narcissus  is  accelerated  by  the  application 
of  nitre  in  solution.  Dr  Barton  of  Philadel- 
phia found  that  a  decaying  branch  of  Uriodm- 
dron  tuiijpifemmy  and  a  faded  flower  of  the  yel- 
low iris,  recovered,  and  continued  long  fivsh, 
when  put  into  water  impregnated  with  camphor, 
though  a  flower  and  branches,  in  all  respects 
similar,  did  not  recover  when  pnt  into  common 
water. 

Plants  have  also  the  power  of  generating 
heat,  and  in  this  req>ect  show  a  wonderful  coin- 
cidence with  the  more  perfect  vital  powers  of 
animals.  The  heat  of  plants  is  evinced  by  the 
more  speedy  melting  of  snow  when  in  contact 
with  their  leaves  or  stems,  compared  with  what 
is  lodged  upon  inorganic  bodies,  provided  the 
{Hreceding  fimt  has  been  snfiiciently  permanent 
to  cool  those  substances  thoroughly.  Mr  Hunter 
detected  this  heat  by  the  rise  of  the  thermometer, 
applied  in  frosty  weather,  to  the  internal  parts 
of  vegetables  newly  opened.  And  Lamarck 
mentions  an  extraonlinary  degree  of  heat  evolved 
by  the  arum  macuhUum^  or  wake  robin,  about 
the  period  when  the  sheath  is  about  to  open. 
Most  plants,  at  the  period  of  inflorescence,  ex- 
hibit this  internal  heat  in  a  greater  degree  than 
at  other  times. 

EUctrieky.  There  can  be  no  doubt  but  that 
electricity  is  one  of  the  stimuli  of  v^petable  life^ 
although  its  mode  of  action  is  not  yet  ascertained. 
Vegetation  is  seen  to  increase  prodigiously  dur* 
ing  electric  changes  of  the  atmo^here,  and  es- 


positively  charged  with  tlie  electric  fluid.  It 
is  probable,  too,  as  we  have  explained  when 
treating  of  the  theory  of  the  ascent  of  the  sap, 
that  electricity  is  concerned  in  this  phenomenon, 
and  perhaps  in  the  elaboration  and  secretion 
of  the  various  vegetable  juices  and  products. 
The  influence  of  light  on  vegetables  has  al- 
ready been  explained;  and  when  we  call  to  mind 
the  recent  discoveries  by  which  it  is  shown  that, 
in  the  sun'a  rays,  there  are  some  which  exercise 
a  powerful  chemical  action  on  bodies,  it  may 
not  be  without  probability  conjectured,  that 
these  chemical  rays  have  a  considerable  influ- 
ence in  imparting  colour,  and  promoting  the 
various  chemical  changes  which  take  place  in 
vegetable  bodies. 

Irritability,  This  property  of  plants  corre- 
sponds somewhat  to  the  muscular  irritability  of 
animals.  Plants  are  not  only  susceptible  to  the 
action  of  light  and  heat,  but  also  to  the  contact 
of  external  matter.  It  is  true  that  this  suscep- 
tibility is  not  very  apparent  in  the  generality 
of  plants;  but  in  a  few,  especially  the  mimosa^  or 


up  of  the  leaves  takes  place  when  Uiey  are 
touched  by  the  finger,  or  any  other  body.  The 
twisting  of  tendrils  round  any  other  body;  the 
bending  of  stems  and  branches ;  and,  above  all, 
the  extension  of  roots,  as  influenced  by  moisture 
or  particular  soils,  are  all,  however,  evident 
proof  of  this  initability. 

Dm  Hamel  made  the  follovring  experiments, 
with  a  view  to  ascertain  the  susceptibility  of  the 
sensitive  plant.  At  dght  o'clock  in  the  morn- 
ing of  a  day  in  September,  a  leaf-stalk  of  a  sen- 
sitive plant,  formed  with  the  lower  part  of  the 
stem  an  angle  of  ISS*',  which,  upon  being  touched, 
fell  to  an  angle  of  80°:  an  hour  afterwards  it  rose 
again  to  136°;  and  upon  being  touched  a  second 
time,  it  fell  again  also  to  80°.  An  hour  and  a 
half  afterwards  it  rose  to  145%  and  upon  bejng 
touched  fell  to  ld6°,  where  it  remained  till  five 
o'clock  in  the  evening,  when  upon  being  touched 
it  fell  to  110°.  Hence  it  follows,  that  the  sus- 
ceptibility is  greatest  in  the  morning,  or  during 
the  heat  of  the  day ;  but  the  leaf  recovers  itself 
sooner  or  later,  according  to  the  vigour  of  the 
plant,  the  season  of  the  year,  and  temperature 
of  the  atmosphere,  as  well  as  the  hour  of  the 
day  at  which  the  experiment  is  made,  though 
it  does  not  always  recover  itself  in  the  same  way ; 
for  sometimes  the  common  foot-stalk  recovers 
first,  sometimes  the  lateral  foot-stalk,  and  some- 
times the  leaflets  themselves. 

The  leaves  of  dioiUBa  muedpulaj  or  Venus 
fly-tnq>,  are  also  extremely  susceptible  to  the 
action  of  accidental  stimulL  They  are  aU 
radical,  and  approaching  to  battledore-shaped, 
with  a  sort  of  circular  process  at  the  i^x, 
which  is  bisected  by  a  tendril,  and  ciliated  with 


pectally  in  that  condition  of  it  when  the  air  is  !  fine  hairs  like  an  eyelash.  This  circular  process  is 
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the  seat  of  irritability,  and  if  it  is  touched  with 
any  sharp  pointed  instrument,  or  if  an  insect 
alights  upon  it,the  segments  bb, 
immediately  collapse,  and  ad- 
here so  closely  that  the  in- 
sect is  generally  squeezed  to 
death  in  ita  grasp,  or  at  the 
leasts  detained  a  prisoner.    A 
similar  susceptibility  to  the 
action  of  accidental  stimuli, 
has  been  obsenred  in  the  leaves 
of  the  several  British  species 
of  drosera  or  sun  dew.    But 
sometimes  the  irritability  re- 
sides in  the  flower,  and  has  its 
seat  either  in  the  stamens  or  style.    The  former 
case  we  nave  already  alluded  to  in  the  blossoms  of 
the  common  barberry^,  the  stamens  of  which, 
when  undisturbed,  lie  reclined  upon  the  petals 
which  shelter  the  anthers  under  their  concave 
tips.    But  no  sooner  is  the  inner  side  of  the 
filament  touched  either  aocidentally  or  inten- 
tionally, with  any  sharp  pointed  substance,  than 
the  stamen   immediately  bends  itself  inwards, 
till  its  anther  strikes  against  the  stigma.    This 
fact  had  been  long  familiar  to  botanists;  but  it 
remained  to  be  ascertained  whether  the  suscep- 
tibility in  question  was  confined  to  the  inner 
side  of  the  filament  merely,  or  whether  it  per- 
vaded the  whole  stamen.    With  this  object  in 
view.  Sir  J.  E.  Smith  having  procured  some  flowers 
fully  blown,  on  the  25th  of  May,  examined  them 
with  great  care ;  and  after  applying  the  point  of 
a  quill  or  fine  bristle,  with  all  possible  delicacy, 
to  every  part  of  the  sur&ce  of  the  stamen,  he 
found  that  it  no  where  exhibited  any  indications 
of  susceptibility,  except  on  the  inner  side  of  the 
filament,  and  towards  the  base.    It  had  been 
thought  that  the  stamens  possessed  this  property 
only  at  the  time  of  shedding  the  pollen;  but  Sir 
J.  £.  Smith  found  that  they  possess  it  at  all  ages, 
and  even  when  the  petal  with  its  annexed  filament 
has  fallen  to   the  ground,  they  gradually  re- 
'cover  their  original  situation,  and  are  capable  of 
being  again  stimulated  as  before.    The  stamens 
of  cactui  ttmOj  a  sort  of  Indian  fig,  are  said  to 
l)e  endowed  with  a  rimilar  irritability.    If  a  quill 
or  feather  is  drawn  across  its  long  and  slender 
filaments  which  surround  the  germen  in  great 
numbers,  they  will  immediately  begin  to  bend 
to  the  one  side,  and  will  in  a  short  time  sink 
down  to  the  base  of  the  flower.    The  case  in 
which  the  seat  of  irritability  is  confined  to  the 
style  is  exemplified  in  styUdium  fflanduloium, 
a  native  of  New  Holland.     The  style  of  this 
flower,  which  is  about  an  inch  in  length,  is  bent 
backward  a  little  above  the  base,  in  the  manner 
of  the  piece  of  iron  that  is  fixed  to  the  end  of  a 
shepherd's  crook,  or  to  the  end  of  the  pole  of  a 
chaise,  so  that  the  style  forms  a  sort  of  hook 
with  the  flower-stalk,  the  stigma  being  reflected 


so  as  in  many  cases  to  touch  it.  But  if  the 
stigma  is  itself  touched  with  the  point  of  the 
finger  or  other  suitable  instrument,  the  style  is 
immediately  put  into  motion,  and  flies  back  till 
it  bends  itself  as  much  in  a  contrary  direction, 
and  on  the  other  side  of  the  flower  as  it  did  in 
its  first  direction. 


CHAP.  XX. 


DISBASBS  OF  VBOBTABLBS. 


Veoetablbs  being  organised  structures,  are 
liable  to  disease  as  well  as  animals.  The  min- 
uteness and  delicacy  of  their  internal  cells  and 
tubes  render  them  frequently  liable  to  disorgan- 
ization; and  their  soft  and  succulent  exteriors 
are  continually  exposed  to  abrasions  and  injuries 
from  the  contact  of  other  bodies.  Besides  these, 
the  influence  of  the  atmosphere,  as  regards  its 
moisture  and  dryness,  or  electric  condition,  ma- 
terially afiects  the  health  and  vigour  of  plants. 
Vegetables,  like  animals,  are  also  liable  to  the 
attacks  of  parasites ;  and  thus  fiingi  or  minute 
plants,  and  insects  and  animalcules,  have  a  very 
prejudicial  efiect  upon  many  plants.  The  diseases 
of  vegetables  have  been  classed  under  the  fol- 
lowing heads :  blight,  smut,  mildew,  honeydew, 
dropsy,  flux  of  juices,  gangrene,  etiolation,  suffo- 
cation, contortion,  consumption. 

Blight,  This  is  one  of  the  most  common 
diseases  which  afiect  vegetables,  and  yet  one  on 
the  nature  of  which  the  greatest  differences  of 
opinion  liave  prevailed.  The  disease  seems  to 
have  been  observed  by,  and  to  have  been  famUiar 
to  the  ancient  Greeks.  They  regarded  it  as  a 
scourge  from  heaven,  or  from  their  enraged 
deities;  and  therefore  did  not  trouble  themselves 
in  the  investigation  of  its  nature  or  cause.  It 
was  familiar  to  the  Romans  also,  under  the 
name  of  rtibigoy  or  rust;  and  this  people  regarded 
it  in  the  same  light  as  the  Greeks,  believing  it, 
however,  to  be  under  the  spedal  influence  of  a 
particular  deity  named  BubipuSy  whom  they 
solemnly  invoked  in  order  to  keep  this  calamity 
from  their  trees  and  com  fields.  In  modern 
times  it  is  not  less  well  known;  yet  still  its  tru* 
nature  remains  matter  of  speculation.  The 
fiKst  is,  that  there  may  perhaps  be  several  varie* 
ties,  and  the  disease  aU  arising  from  different 
causes. 

Dr  Keith  has  endeavoured  to  point  out  at 
least  three  species.  1st,  Blight  arising  from  cold 
and  frosty  winds :  2d,  firom  a  peculiar  vapour, 
perhaps  originating  in  certain  electric  conditions 
of  the  atmosphere :  and,  3d,  from  tlie  presence  oi 
a  minute  parasitical  fungus. 

The  first  kind  of  blight  is  often  occasioned  by 
the  cold  and  easterly  winds  of  spring,  which  nip 
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and  destroy  the  tender  ehooti  of  the  plant,  by 
■topping  the  current  of  the  juice*.  Tb«  leaves 
which  are  thoa  deprired  of  thnr  dae  nourish' 
nicDt,  wither  and  f&U;  and  the  jnicea  that  are 
now  stopped  in  the  pacmge,  swell  and  bnnt  the 
TeaBeh.  and  hecome  the  food  of  innometable 
little  inaecte,  that  aoon  after  make  their  appear- 
ance. Hence  they  are  often  mistaken  ibr  the 
cauae  of  the  diaeaBe,  instead  of  the  conaeqnences 
of  It;  the  fHrmei  supposing  they  are  w^led  to 
him  on  the  east  wind,  while  they  are  only  foa-' 
tered  in  the  anperabnndant  and  obstmcted  juices, 
which  form  an  appropriate  nntaery  for  their  eggs 
and  young.  These  propagating,  will  undoubt- 
edly eontribut«  to  the  extension  of  the  disorder, 
aa  they  iucrease  in  proportion  to  the  supply  of 
ani table  food. 

A  rimilar  diaeaae  !a  abo  occaaioned  hy  the 
early  frosts  of  spring.  If  the  weather  is  pre- 
maturely mild,  the  bloenim  is  forced  before  Its 
time,  a  circumstance  which,  thongh  bailed  by 
the  inexperienced  with  pleosare,  is  yet  viewed 
by  the  jndicions  with  fear.  For  it  frequently 
happens  that  this  premature  blosaom  is  totally 
destroyed  hy  subeeqnent  frosts,  as  well  as  both 
the  leaves  and  shoots;  which  conseqnently  wither 
andfall,and  injure,if  tbeydonot  actnallykilltbe 
plant.  This  evil  is  also  often  augmented  by  the 
unekil^I  gardener,  even  in  attempting  to  pre- 
vent it,  that  is,  hy  matting  up  his  trees  too 
closely,  or  by  keeping  them  covered  in  the  coune 
of  the  day,  and  thus  rendering  the  shoots  so 
tender,  that  they  can  scarcely^  to  be  destroyed 
hy  the  next  frwrt. 

The  aecond  kind  of  blight  generally  happens 
in  summer,  when  the  grain  has  attained  to  its 
full  growth,  and  when  there  ore  no  cold  winds 
or  froets  to  occa^on  it.  Such  was  the  blight 
that  used  to  damage  tlie  vineyards  of  ancient 
Italy,  and  which  ia  yet  found  to  produce  great 
des^etion  in  the  hop  plantations  and  wheat 
fields  of  Britain. 

The  Romans  had  observed  that  It  generally 
happened  after  short  but  heavy  showers,  oocur- 
ring  about  noon,  and  followed  by  clear  sunshine 
about  the  season  of  the  ripening  of  the  grapes; 
and  that  the  middle  of  the  vineyard  Buffei«d  the 
most.  Thlscorrespondsprettyneariytowbatisin 
Ikigland  called  the  fire-blast  among  hops,  which 
has  been  obserred  to  take  place  most  commonly 
about  the  endof  July,  when  there  has  lieen  tain, 
with  a  hot  gltam  of  sunshine  immediately  after. 
The  middle  of  the  hop  ground  is  also  the  mort 
afiected,  whether  the  blight  ia  general  or  partial; 
and  ia  almost  always  the  point  in  which  it  ori- 
ginates. In  a  particular  caoe,  minutely  observed 
by  Hale,  the  damage  happened  a  Uttle  before 
noon,  and  the  bli^t  ran  in  a  line,  forming  a 
right  angle  with  the  sunbeams  at  that  time  of 
the  day.  There  was  but  little  wind,  which  was, 
bowover,  in  the  line  of  the  blight.    Wheat  is 


also  aSected  with  a  similar  sort  of  blight,  and 
about  the  Mune  season  of  the  year,  which  totally 
destroys  the  crop.  "In  the  summer  of  1809," 
saya  Dr  Keith,  "  I  had  watched  the  progrcw 
of  the  growth  of  a  fidd  of  wheat  on  rather  a 
light  and  nndy  soil,  merely  from  having  had 
occauon  to  pass  through  it  every  Sunday,  in 
going  to  serve  at  church.  It  came  up  with  every 
appearance  of  health,  and  also  into  ear,  with  a 
bir  prospect  of  ripening  well,  I  bad  taken  par- 
ticnlaT  notice  of  it  on  a  Sunday  about  the  be- 
ginning of  July,a8  exceeding  any  thii^;  I  ihould 
have  expected  on  such  a  soil;  but  on  the  follow- 
ing Sunday,  I  was  surprised  to  find  a  portion  of 
the  crop  on  the  east  side  of  the  field,  to  the  ex- 
tent of  aeveni  acres,  totally  destroyed,  being 
shrunk  and  shrivelled  up  to  less  than  one-half 
the  rize  of  what  it  had  formerly  been;  with  an 
appeaianoe  so  withered  and  blasted,  that  I  for 
some  time  imagined  I  had  got  into  the  wrong 
field;  the  rest  of  the  field  produced  a  &ir  crop," 
The  third  kind  of  blight  seizes  on  the  leaves 
and  stem,  both  of  herbaceous  and  woody  plants, 
such  as  eaphorUa  cj/parittiu,  berieru  vulgaru, 
and  rAamnut  eaiJiartieut ;  but  more  generally 
grasses,  and  particularly  our  most  useful  graina, 
wheat,  barley,  and  oats.  It  generally  asBumea 
the  appearance  of  a  msty-looking  powder,  that 
soila  the  finger  when  touched.  "  On  the  2fith  of 
March,  1807,"  says  Dr  Keith, "  1  examined  aome 
blades  of  wheat  that  were  attacked  with  this 
spedea  of  blight ;  the  appearance  was  that  of  a 
number  of  ruaty-looking  spota  or  patches,  dis- 
persed over  the  surface  of  the  leaf,  exactly  like 
that  of  the  seeds  of  dotaiferous  ferni^  hunting 
their  induaium.  Upon  more  minute  inspection, 
these  patches  were  found  to  condst  of  thousands 
of  amall  globules,  collected  into  groups  beneath 
the  epidemiia,  which  they  raised  op  in  a  sort  of 
blister,  and  at  last  bnrat.  Some  of  the  globules 
seemed  as  if  imbedded  even  in  the  lon^tudinol 
vessels  of  the  blade.  They  were  of  a  yellowish 
or  rusty  brown,  and  somewhat  transparent.  But 
these  groups  of  globules  have  been  ascertained, 
by  Sir  J.  Banks,  to  be  patches  of  a  miuute  fun- 
gus, the  seeds  of  which,  as  they  float  in  the  air, 
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enter  the  porea  of  the  ejddeTmls,  of  the  leaf 
particularly,  if  the  plant  is  siekly;  or  they  exist 
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in  the  manure  or  the  soil,  and  enter  by  the  pores 
of  the  root.  This  fungus  is  known  among  for- 
mers by  the  name  of  the  red  rust,  and  as  it  af- 
fects the  stalk  and  leaves  only,  it  does  not  ma- 
terially injure  the  crop.  There  is  another  species 
of  fungus  known  to  the  fanner  by  the  name  of 
red  gvmy  which  attacks  the  ear  only,  and  is  ex- 
tremely prejudicial.  In  the  aggregate. it  consbts 
of  groups  of  minute  globules,  interspersed  with 
transparent  fibres;  the  globules  are  filled  with  a 
fine  powder,  which  explodes  when  they  are  put 
into  water.  It  is  very  generally  accompanied 
with  a  maggot  of  a  yellow  colour,  which  pro- 
duces a  fly,  well  known  as  the  destructive  wheat- 
fly. 

Smut  is  a  disease  extremely  frequent  in  cul- 
tivated com.  It  consists  of  a  conversion  of  the 
farina  of  the  grain,  together  with  the  integu- 
ments, and  even  pa^  of  the  husk  or  pericarp, 
into  a  black  root-like  powder.  If  the  injured 
ear  is  struck  with  the  finger,  the  powder  will 
be  dispersed  like  a  cloud  of  black  smoke;  and  if 
a  portion  of  the  powder  is  wetted  by  a  drop  of 
water,  and  put  under  the  microscope,  it  will  be 
found  to  consist  of  millions  of  minute  and  trans- 
parent globules,  which  seem  to  be  composed  of 
a  dear  and  glairy  fluid,  encompassed  by  a  thin 
membrane.  This  disease  does  not  afFect  the 
whole  body  of  the  crop  ;  but  the  smutted  ears 
are  sometimes  very  numerously  dispersed  through 
it.  Some  have  attributed  it  to  the  soil  in  which 
the  grain  is  sown,  to  the  manure,  or  to  contam- 
ination of  the  seed.  This  latter  is  the  most 
likely  cause,  as  Willdenow  regards  it  as  origin- 
ating in  a  small  iungus  plant,  which  multiplies 
and  extends  till  it  occupies  the  whole  ear.  As 
a  proof  that  the  minute  seeds  of  this  fungus 
may  attach  themselves  to  the  grain,  it  is  found 
that  washing  the  seed  with  a  solution  of  arsenic, 
or  sulphate  of  copper,  of  such  strength  as  to 
destroy  the  vegetating  power  of  the  parasitic 
plant,  but  not  the  germ  of  the  grain  itself,  will 
effectually  prevent  the  recurrence  of  smut.  A 
modification  of  this  disease  usually  seizes  on 
ears  of  wheat,  and  is  called  by  the  farmer  smut- 
ball.  In  this  case,  the  cotyledons  only  are  con- 
verted into  a  black  mass,  while  the  enveloping 
membranes  remain  sound.  The  ear  is  not  much 
altered  in  its  external  appearance,  and  the  dis- 
eased grain  cqntained  in  it  will  even  bear  the 
operation  of  thrashing;  and  thus  the  fungi  mingle 
with  the  bulk,  and  of  course  tend  to  propagate 
the  same  disease,  if  the  grain  be  used  for  seed. 

ilft^i^  consists  in  a  thin  whitish  coating  with 
which  the  leaves  of  vegetables  are  sometimes 
covered,  causing  their  decay  and  death,  and  of 
consequence  an  interruption  of  the  functions  of 
the  plant.  It  is  frequently  found  on  the  leaves 
of  tfuHlago  farfara^  humultu  lupuluSy  cofylus 
aveUana^  and  the  white  and  yellow  dead  nettle. 
It  is  also  found  to  attack  wheat  fields,  in  the 


form  of  a  glutinous  exudation.  According  to 
Willdenow,  it  is  occasioned  either  by  the  growth 
of  an  exceedingly  minute  fungus,  the  mucor 
erts^pke  of  LinniBus,  or  by  a  sort  of  whitisli 
slime,  which  a  species  of  aphis,  or  plant  louse, 
deposits  upon  the  leaves.  Soot  is  said  to  pre- 
vent its  occurrence. 

H(mey  dew  is  a  sweet  and  clammy  substance 
which  coagulates  on  the  surface  of  the  leaves 
during  hot  weather,  particularly  on  the  leaves 
of  the  oak  tree  and  beech;  and  is  regarded  by 
some  as  the  excrement  of  the  plant  louse,  while 
others  look  on  it  as  an  exudation  of  the  juices 
of  the  plant.  The  leaves  of  the  beech  tree  on 
the  occurrence  of  an  unfavourable  wind,  become 
covered  with  a  glutinous  coating,  similar  in 
flavour  to  the  fluid  obtained  from  the  trunk,  and 
in  every  respect  resembling  the  honey  dew  of 
other  plants.  Saccharine  exudations  are  fre- 
quently found  on  the  leaves  of  many  plants, 
though  not  always  distinguished  by  the  name 
of  honey  dew,  which  term  should  be  applied 
only  when  the  exudation  is  in  such  excess  as  to 
cause  disease.  For  if  it  is  to  be  applied  to  aU 
saccharine  exudations  whatever,  these  must  be 
included  under  the  term  honey  dew:  the  sac- 
charine exudation  observed  on  the  orange  tree, 
by  De  la  Hire,  together  with  that  on  the  lime 
tree,  which  is  more  glutinous;  and  of  the  poplar, 
which  is  more  resinous,  as  also  that  of  the  cigtus 
creticusy  from  which  the  gum  resin  labdanum  is 
collected  by  means  of  beating  the  shrub  with 
leathern  thongs,  and  of  the  manna  which  exudes 
from  the  ash  tree  of  Italy,  and  the  larch  of 
France.  It  is  also  possible  that  the  exudation 
of  excrement  constituting  honey  dew,  may  oc- 
casionally occur  without  producing  disease;  for 
if  it  should  happen  to  be  washed  off  soon  after 
by  rains  or  heavy  dews,  then  the  leaves  will  not 
suffer.   .,.,.... 

Dropsy,  .  When  the  atmosphere  is  surcharged 
with  moisture,  or  too  much  water  is  applied  to 
the  roots  of  plants,  an  excess  of  their  juices  oc- 
curs, which  has  some  resemblance  to  the  dropsy 
of  animals.  That  is,  their  absorbing  actions 
become  too  great  for  their  exhaling.  Willdenow 
describes  it  as  occasioning  a  preternatural  swell- 
ing of  particular  parts,  and  inducing  putre&o- 
tion.  It  occurs  chiefly  in  bulbous  and  tuberous 
rooted  plants,  which  are  often  found  much 
swelled  after  rain.  It  affects  fruits  also,  which 
it  renders  watery  and  insipid.  It  prevents  the 
ripening  of  seeds,  and  occasions  an  immoderate 
production  of  roots  from  the  stem.  Succulent 
plants  in  particular  are  t^t  to  suffer  from  too 
profuse  waterings ;  and  the  disease  thus  occa- 
sioned is  generally  incurable.  The  leaves  drop 
even  though  plump  and  green;  and  the  fruit  rote 
before  reaching  maturity.  In  this  case,  the  ab- 
sorption seems  to  be  too  great,  in  proportion  to 
the  transpiration;  while  a  soil  too  richly  manui^ 
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produces  similar  effects.  Dv  Hainel  planted 
some  elms  in  a  soil  tliat  was  particularly  well 
maniuned,  and  accordingly  they  pushed  with 
great  vigour  for  some  time ;  but  at  the  end  of 
fire  or  six  years  they  all  died  suddenly.  The 
bark  was  found  to  be  detached  from  the  wood^ 
and  the  cavity  filled  up  with  a  reddish  coloured 
water. 

Some  trees,  but  particularly  the  oak  and  birch, 
are  liable  to  a  great  loss  of  sap,  either  bursting 
out  spontaneously,  owing  to  a  superabundance 
of  juices,  or  issuing  from  accidental  wounds. 
Sometimes  it  is  injurious  to  the  health  of  the 
plant ;  while  in  other  eases  it  has  no  such  effect. 
The  theory  of  the  ascent  of  the  sap,  as  proposed 
by  Dutrochet,  and  already  detailed  in  these 
pages,  may  perhaps  account  for  diseases  of  this 
nature,  by  supposing  an  excess  of  the  action  of 
endosmose  over  that  of  exosmose. 

There  Ib  a  spontaneous  extravasation  of  the 
sap  of  the  vine,  known  by  the  name  of  the  tears 
of  the  vine,  which  is  not  injurious,  as  it  often 
happens  that  the  root  imbibes  sap  which  the 
leaves  are  not  yet  prepared  to  throw  off,  because 
not  yet  sufficiently  expanded,  owing  to  an  in- 
clement season;  the  sap  which  is  first  carried  up 
being  propelled  by  that  which  follows,  ultimately 
forces  its  way  through  all  obstructions,  and  ex- 
udes from  the  bud.  But  this  is  observed  only 
in  cold  climates ;  for  in  hot  climates,  where  the 
development  of  the  leaves  is  not  obstructed  by 
cold,  they  are  ready  to  elaborate  the  sap  as  soon 
as  it  reaches  tliem.  There  is  also  a  spontaneous 
extravasation  of  proper  juice  in  some  trees, 
which  does  not  seem  in  general  to  be  injurious 
to  the  individual.  Thus,  the  gum  which  exudes 
from  cherry,  plum,  peach,  and  almond  trees,  is 
seldom  detrimental  to  their  health,  except  when 
it  insinuates  itself  into  the  other  vessels  of  the 
plant,  and  occasions  obstructions.  But  when 
the  sap  ascends  more  copiously  than  it  can  be 
carried  off,  it  sometimes  occasions  a  fissure  of 
the  solid  parts,  inducing  disease  or  deformity,  by 
encouraging  the  extravasation  and  corruption  of 
the  ascending  or  descending  juices.  Sometimes 
the  fissure  is  occasioned  by  means  of  frost,  form- 
ing what  is  called  a  double  alburnum ;  that  is, 
first,  a  layer  that  has  been  injured  by  the  fi^st, 
and  then  a  layer  that  passes  into  wood.  Some- 
times a  layer  is  partially  affected,  and  that  is  gene- 
rally owing  to  a  sudden  and  partial  thaw  on  the 
south  side  of  the  trunk,  whicli  may  be  followed 
again  by  a  sudden  frost.  In  this  case  the  albur- 
num is  split  into  clefts  or  chinks,  by  the  expansive 
force  of  the  freezing  sap.  But  a  cleft  thus  oc- 
casioned often  degenerates  into  a  chilblain,  that 
discharges  a  blackish  and  acrid  fiuid,  to  the  great 
detriment  of  the  plant,  particularly  if  the  sore 
is  so  situated  that  rain  an^  snow  will  lodge  in  it, 
ani  become  putrid.  The  same  injury  may  be 
occasioned  by  the  bite  or  puncture  of  insects, 


while  the  shoot  is  yet  tender,  and  as  no  vegetabb 
ulcer  heals  up  of  its  own  accord,  the  sooner  a 
remedy  is  applied  to  it  the  better,  as  it  will,  if 
left  to  itself,  ultimately  corrode  and  destroy  tlie 
whole  plant,  bark,  wood,  and  pith.  The  only 
remedy  is  the  excision  of  the  part  affected,  and 
the  application  of  a  coat  of  greeting  wax. 

Oangrene.  There  are  two  varieties  of  this 
disease.  The  one  arising  from  an  excessive  de- 
gree of  temperature;  the  other  from  the  extreme 
of  cold.  A  very  low  temperature  shrivels  and 
destroys  the  vitality  of  green  leaves  and  shoots, 
converting  them  firom  the  natural  green  to  a 
black  or  brown.  The  inner  bark  also  becomes 
affected  frt>m  the  same  cause,  and  thus  the  de- 
struction of  the  whole  plant  follows.  The  effects 
of  excessive  heat  are  nearly  similar,  as  may  be 
witnessed  in  tropical  climates,  and  in  our  very 
hot  summers;  and  even  under  ordinary  heat, 
when  the  roots  of  trees  or  vegetables  are  unduly 
exposed  to  the  sun. 

Sometimes  gangrene  is  caused  by  the  too  rapid 
growth  of  a  particular  branch,  depriving  the 
one  that  is  next  it  of  its  due  nourishment,  and 
hence  inducing  its  decay.  Sometimes  it  is  oc- 
casioned by  parasitical  plants,  as  in  the  case  of 
the  bulbs  of  safiron,  to  which  a  species  of  lyco- 
perdon  often  attaches  itself,  and  totally  corrupts. 
The  harmattan  winds  of  the  coast  of  Africa 
kill  many  plants,  by  inducing  a  kind  of  gangrene 
that  withers  and  blackens  the  leaves,  and  finally 
destroys  the  whole  plant. 

Plants  are  sometimes  affected  with  a  gangrene, 
by  which  a  part  becomes  first  soft  and  moist, 
and  then  dissolves  into  foul  ichor.  This  is  con- 
fined chlefiy  to  the  leaves,  flowers,  and  fruit. 
Sometimes  it  attacks  the  roots  also,  but  rarely 
the  stem.  It  seems  to  be  owing,  in  many  cases, 
to  too  wet  or  too  rich  a  soil ;  but  it  may  origin- 
ate in  contusion,  and  may  be  caught  by  infection. 

Menonville,  in  his  work  on  the  culture  of  the 
nopal,  as  the  food  of  the  cochineal  insect,  gives 
several  interesting  notices  of  this  disease.  Thb 
writer  travelled  many  years  ago  through  the 
Spanish  settlements  in  South  America,  chiefly 
noted  for  the  cultivation  of  the  cochineal  insect, 
on  purpose  to  transport  it  clandestinely  to  some 
of  the  French  islands.  Such  were  the  supine- 
ness  and  ignorance  of  the  Spaniards^  that  he 
succeeded  in  conveying  not  only  the  living  in- 
sects, but  the  bulky  plant  necessary  for  their 
sustenance,  notwithstanding  severe  edicts  to  the 
contrary.  He  had  attended  previously  to  the 
management  of  the  nopal,  and  made  his  remarks 
on  the  diseases  to  which  it  is  liable.  Of  these, 
the  gangrene  is  extremely  frequent  in  the  true 
nopal  of  Mexico,  beginning  by  a  black  spot, 
which  spreads  till  the  whole  leaf  or  branch  rots 
off,  or  the  shrub  dies.  But  the  same  kind  of 
plant  is  of^en  affected  with  a  much  more  serious 
disease,  called  by  Thiery  '^la  dissolution."    This 
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leems  to  be  a  sadden  decay  of  tlie  vital  principle, 
like- that  produced  in  animals  by  lightning.  In 
an  hoar's  time,  from  some  unknowncaasea  joint, 
a  whole  branch,  or  sometimes  an  entire  plant  of 
the  nopal,  changes  from  apparent  health  to  a 
state  of  putrefaction  or  dissolution.  One  minute 
its  surface  is  yerdant  and  shining,  the  next  it 
turns  yellow,  and  all  its  brilliancy  is  gone.  On 
cutting  into  its  substance,  the  inside  is  found  to 
have  lost  all  cohesion,  being  quite  rotten.  The 
only  remedy  in  tliis  case,  b  speedy  amputation 
below  the  diseased  part.  Sometimes  the  force 
of  the  vital  energy  makes  a  stand  as  it  were, 
against  the  encroaching  disease,  and  throws  off 
the  infected  joint  or  branch,  just  as  we  find  the 
vital  powers  in  animals  overcoming  the  effects 
of  mortification. 

JSHolaHan.  Plants  are  sometimes  affected  by 
a  disease  which  entirely  destroys  their  verdure, 
and  renders  them  pale  and  sickly.  This  is  called 
etiolation;  and  may  arise  merely  from  want  of 
the  agency  of  light,  by  which  the  extrication  of 
oxygen  is  effected,  and  the  leaf  rendered  green. 
And  hence  it  is  that  plants  placed  in  dark  rooms, 
or  between  great  masses  of  stone,  or  in  the  clefts 
of  rocks,  or  under  the  shade  of  other  trees,  look 
al  ways  peculiarly  pale.  But  if  they  are  removed 
from  such  situations,  and  exposed  to  the  action 
of  light,  they  will  again  recover  their  green 
colour.  Etiolation  may  also  occur  from  the 
depredation  of  insects  nestling  in  the  radicle, 
and  consuming  the  food  of  the  plant;  and  thus 
debilitating  the  vessels  of  the  leaf,  so  as  to  render 
them  unsusceptible  to  the  action  of  light.  This 
b  said  to  be  often  the  case  with  the  radicles  of 
iecale  eereaie;  and  the  same  circumstances  may 
also  arise  from  poverty  of  soil.^ 

Suffocation.  It  occasionally  happens  that  ex- 
traneous substances  may  so  obstruct  the  pores 
of  the  epidermis,  as  to  prevent  the  free  exhala- 
tion of  the  juices,  and  thus  produce  the  disease 
called  suffocation.  Sometimes  it  is  caused  by 
the  accumulated  growth  of  the  lichens  on  the 
bark  extending  over  the  whole  plant,  as  is  seen 
frequently  in  fruit  trees.  If  the  young  and  suc- 
culent branches  are  thus  coated,  the  proper  func- 
tions of  the  bark  are  interrupted  and  decay,  and 
death  of  the  tree  ultimately  takes  places.  Fruit 
trees,  on  tliis  account,  should  be  carefully  cleared 
of  these  parasites. 

A  similar  offset  is  also  produced  by  insects 
which  feed  on  the  sap  or  shoot.  Thus  the  aphis 
or  plant  louse,  accumulates  in  such  myriads  on 
tender  shoots,  as  to  exclude  the  air  idtogether, 
and  consume  the  juices.  The  coccus  hesperidum, 
and  ocarttf  tellariuSy  are  parasitical  insects,  which 
infest  hot-house  plants,  the  latter  by  spinning 
a  fine  and  delicate  web  over  the  leaf,  and  thus 
preventing  the  access  of  atmospheric  air.  Some- 
times the  disease  is  occasioned  by  an  exudation 
of  juices,  which  thicken  on  the  surface  of  the 


stalk,  so  as  to  form  a  crust  invesUng  it  as  a 
sheath,  and  preventing  its  further  expansion. 
Dr  Keith  writes  that,  on  the  7th  July,  181G»  he 
observed  some  stalks  of  a  grass  partly  enveloped 
with  a  crust,  not  unlike  a  piece  of  dried  orange 
pill,  particularly  when  viewed  through  the  mi- 
croscope. The  part  thus  enveloped  proved  to 
be  that  in  which  the  spike  was  yet  contained 
within  its  sheathing  leaves.  The  crust  which 
thus  totally  locked  up  and  suffocated  the  spike, 
extended  from  about  one  and  a  half  to  two  inches 
in  length,  surmounted  by  the  terminating  leaf, 
whose  base  it  also  invested,  thus  giving  to  the 
grass  the  appearance  of  a  typha  in  miniature. 
On  examining  this  crust  more  minutely,  it 
seemed  to  consbt  of  thousands  of  yellowish 
globules,  imbedded  in  a  sort  of  ground  resem- 
bling mortar.  But  in  some  species  the  crust  was 
mudi  paler,  and  not  unlike  the  boletus  medulla- 
pants  in  a  recent  state.  It  not  only  invested  the 
outer  leaf,  but  also  tlie  inner,  though  sheathed 
by  the  outer;  and  the  spike,  though  sheathed  by 
tlie  inner  leaf.  The  ear  was  so  totally  consumed, 
or  80  imperfectly  formed,  that  the  species  of 
grass  could  not  be  ascertained  till  afterwards 
that  a  sound  ear  found  showed  it  to  be  kolctts 
laruaus.  If  this  crust  is  not  originally  caused 
by  the  puncture  of  insects,  it  is  at  least  selected 
as  a  fit  nidus  for  depositing  their  eggs.  For  in 
looking  at  some  specimens  about  a  week  after, 
several  were  found  in  which  the  surface  of  the 
crust  was  disfigured,  with  a  sort  of  protuberant 
blister,  which,  when  opened  up,  contained  a 
maggot.  And  even  in  unsheathing,  an  ear  which 
was  thus  locked  up,  and  apparently  inaccessible 
to  insects,  a  small  black  fly  occupied  tlie  interior. 
Sometimes  the  disease  is  occasioned  from  want 
of  an  adequate  supply  of  nourishment,  as  derived 
from  the  soil  in  which  the  lower  part  of  the 
plant  is  the  best  supplied,  while  the  upper  part 
is  starved.  Hence  Uie  top  shoots  decrease  in 
size  every  succeeding  year,  because  a  sufficient 
supply  of  sap  cannot  be  obtained  to  give  tlieni 
their  proper  development.  This  resembles  what 
takes  place  in  animal  life,  when  the  action  of 
the  heat  becomes  too  feeble  to  propel  the  blood 
through  the  whole  of  the  system,  for  then  the 
extremities  are  the  first  to  suffer.  It  may  per- 
haps also  account  for  the  fact,  that  in  bad  soils, 
and  un&vourable  seasons,  when  the  ear  of  barley 
is  not  wholly  perfected;  yet  a  lew  of  the  lower 
grains  are  always  completely  developed,  which 
not  only  shows  the  superintending  care  of  Provi- 
dence for  the  preservation  of  the  species,  but 
points  out  also  the  efficient  cause. 

Contortion,  The  leaves  of  plants  are  often 
injured  from  the  puncture  of  insects,  so  as  to 
induce  a  sort  of  disease  that  discovers  itself  in 
the  folding  up  or  contortion  of  the  maigins,  or 
wrinkled  appearance  of  tlie  surface.  The  leaves 
of  the  apricot,  peach,  and  nectarine,  are  extremely 
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liable  to  be  thtu  affected  in  the  months  of  June 
and  July.  The  leaf  that  has  been  punctured 
soon  begins  to  assume  a  rough  and  wrinkled 
figure,  and  a  reddish  and  scrofulous  appearance, 
particularly  on  the  upper  surfiioe.  The  maigins 
roll  inwards  on  the  under  side,  and  enclose  the 
^gs  which  are  scattered  irregularly  on  the  sur- 
face, giving  it  a  blackish  and  granular  appear- 
ance, but  without  materially  injuring  its  health. 
In  the  vine,  the  substance  deposited  on  the  leaf 
is  whitish,  imparting  to  the  under  surfiice  a 
frosted  appearance;  but  not  occanoning  the  red 
and  scrofulous  aspect  of  the  upper  surface  of 
the  leaf  of  the  nectarine.  In  the  poplar,  the 
eggs,  when  first  deposited,  resemble  a  number  of 
small  and  hoary  vesicles,  containing  a  sort  of 
clear  and  colourless  fluid;  the  leaf  then  becomes 
reflected  and  folded  up,  enclosing  the  eggs,  and 
exhibits  a  few  reddish  protuberances  on  the  upper 
surface.  The  embryo  is  nourished  by  the  con- 
tained fluid,  and  the  hoariness  is  converted  into 
a  fine  cottony  down,  which  for  some  time  enrel- 
opes  the  young  fly.  The  leaf  of  the  lime  tree 
in  particular  is  liable  to  attacks  from  insects 
when  fully  expanded,  and  hence  the  gnawed  ap- 
pearance it  so  often  exhibits.  The  injury  seems 
to  be  occasioned  by  some  species  of  pucerony  de- 
positing its  eggs  in  the  par3mchema,  generally 
about  the  angles  that  branch  off  from  the  mid- 
rib. A  sort  of  down  is  produced ,  at  first  green, 
and  afterwards  hoary ;  sometimes  in  patches, 
and  sometimes  pervading  the  whole  leaf,  as  in 
the  case  of  the  vine.  Under  this  covering  the 
eggs  are  hatched,  and  then  the  young  insect  gnaws 
and  injures  the  leaf,  leaving  a  hole  or  scar  of  a 
burnt  or  singed  appearance.  Sometimes  the 
upper  8ur£Ace  of  the  leaf  is  covered  with  clusters 
of  wart-like  substances.  These  seem  to  have 
their  origin  from  a  puncture  made  on  the  under 
surface,  on  which  a  number  of  openings  are 
discoverable  penetrating  into  the  warts,  which 
are  rotten  and  villous  within. 

The  punctures  causing  the  gall-nuts  are  oc- 
casioned by  insects  chiefly  of  the  genus  Oynips. 
These  punctures  are  made  in  some  vigorous  part 
of  the  plant,  as  the  leaves,  leaf  stalks,  young 
stem  or  branches;  or  more  rarely  in  the  calyx 
or  germen.  The  parent  insect  deposits  its  egg 
there,  which  is  soon  hatched,  and  in  consequence 
of  the  perpetual  irritation  occasioned  by  the 
young  maggot  feeding  on  the  juices  of  the  plant, 
the  part  where  it  is  lodged  acquires  a  morbid 
degree  of  luxuriance,  frequently  swelling  to  an 
immoderate  size,  and  assuming  the  most  extra- 
ordinary and  whimsical  shapes.  This  often 
happens  to  the  shrubby  species  of  hawkweed 
and  umbellaiumy  whose  stems  in  consequence 
swell  into  oval  knots.  Several  different  kinds 
of  galls  are  borne  by  the  oak,  as  those  light 
spongy  bodies  as  big  as  walnuts,  commonly 
called  oak  apples :  a  red  berry-like  excrescence 


on  its  leaves,and  the  very  astringent  galls  brought 
from  the  Levant  for  the  purposes  of  dyeing  and 
making  ink,  which  last  are  produced  by  a  spe- 
cies of  oak  different  from  the  British.  The 
common  dog  rose  frequently  bears  large  moss- 
like balls,  in  whose  internal  parts  numerous 
maggots  are  always  to  be  found,  till  they  become 
the  winged  t^ip8  rosag,  and  eat  their  way  out. 
Many  willows  bear  round  excrescences  as  large 
as  peas,  on  their  leaves.  The  mastic  tree  is  often 
laden  in  the  south  of  Europe  with  large  red 
hollow  finger-like  bodies,  swarming  internally 
with  small  insects.  The  young  shoots  of  salvia 
pomi/era^asid  other  species,  in  consequence  of  the 
attacks  probably  of  some  cynips,  swell  into 
lai^  juicy  balls  very  like  apples,  and  even 
crowned  with  rudiments  of  leaves  resembling 
the  calyx  of  that  fruit.  These  are  esteemed  in 
the  Levant  for  their  aromatic  and  acid  flavour, 
especially  when  prepared  with  sugar.  It  may 
be  remarked  that  all  these  excrescences  are  more 
acid  than  the  plant  which  bears  them,  and  also 
generally  inclined  to  turn  red;  the  acid  is  paitly 
the  acetous. 

Consumption,  This  consists  in  a  gradual  de- 
crease of  the  enei^y  of  the  vegetable  functions, 
till  at  last  decay  and  death  occurs,  and  may  arise 
from  a  barren  or  unfavourable  soil,  from  climate, 
careless  planting,  or  too  frequent  blossoming 
exhausting  the  strength  of  the  plant.  Excess 
in  drought,  or  dust  lodging  on  the  leaves,  or  the 
fiimes  of  deleterious  matters  floating  in  the  at- 
mosphere of  manufactories,  occasions  the  same 
decay,  and  not  unfrequently  the  attacks  of  nu- 
merous minute  insects. 

There  is  a  malady  which  frequently  attacks 
the  pine  tree,  called  teredo  pinarum^  which  seizes 
on  the  alburnum  and  inner  bark  chiefly,  and 
seems  to  proceed  from  long-continued  drought, 
or  from  frost  suddenly  succeeding  mild  or  warm 
weather,  or  heavy  winds.  The  leaves  assume  a 
tinge  of  yellow  bordering  on  red,  a  great  num- 
ber of  small  drops  of  resin  exude  from  the  mid- 
dle of  the  boughs,  of  a  putrid  odour,  the  bark 
peels  off,  and  the  alburnum  presents  a  livid  ap- 
pearance. The  tree  swarms  with  insects,  and 
the  disease  is  incurable,  inducing  inevitably  the 
total  decay  and  death  of  the  individual. 

Natural  decay.  We  have  thus  enumerated  the 
principal  diseases  to  which  plants  are  liable,  whe- 
ther from  external  injuries,  or  internal  derange- 
ment of  structure  in  functions.  Yet  though  a 
plant  should  escape  all  these,  still  a  period  will 
arrive  when  its  several  oi^gans  will  begin  to  ex- 
perience the  approaches  of  a  natural  decay,  the 
vital  energies  will  at  last  cease  to  act,  and  the 
plant  will  moulder  into  its  component  elements. 
We  thus  find  that  in  the  vegetable,  as  well  as 
the  animal  kingdom,  there  is  a  limit  or  term  set 
beyond  which  the  individual  cannot  pass,  al- 
though the  period  of  existence  varies  as  much 
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among  ike  various  classes  and  species  of  vegeta- 
bles as  among  animals.  Thus  some  plants  ai-e 
annuals,  and  last  for  one  season  only,  springing  up 
suddenly  from  seed,  coming  rapidly  to  maturity, 
reproducing  other  seeds,  and  scattering  them 
abroad  into  the  soil,  and  after  this  immediately 
perishing.  Such  is  the  case  with  the  various 
kinds  of  com,  as  oats,  wheat,  and  barley.  Some 
plants  continue  to  live  for  a  period  of  two  years, 
and  are  therefore  called  biennials,  springing  up 
the  first  year  from  seed,  and  producing  root  and 
leaves,  but  no  fruit;  and  in  the  second  year  pro- 
ducing both  flower  and  fruit,  as  the  carrot,  pars- 
nip, carroway.  Other  plants  are  perennial,  last- 
ing for  many  yeai's,  of  which  some  are  called 
under  shrubs,  and  die  down  to  the  root  every 
year;  others  are  called  shrubs,  and  are  perma- 
nent both  by  the  root  and  stem,  but  do  not  at- 
tain to  a  great  height  or  great  age ;  others  are 
called  trees,  and  are  not  only  permanent  by  both 
root  and  stem,  but  attain  to  a  great  size,  and  live 
to  a  great  age.  The  oak,  in  particular,  is  re- 
markable for  its  size  and  longevity,  taking  at 
least  one  hundred  years  to  attain  its  full  growth, 
and  continuing  vigorous  for  one  or  two  hundred 
years  more  before  falling  to  decay.  But  even 
of  plants  that  are  woody  and  perennial,  there  are 
parts  which  perish  annually,  or  which  are,  at 
least,  annually  separated  from  the  individual, 
such  as  the  leaves,  flowers,  and  fruit,  leaving  no- 
thing behind  but  the  bare  caudex,  which  sub- 
mits in  its  turn  to  the  ravages  of  time.  Hence 
we  shall  consider  first  the  decay  of  the  temporary 
organs,  and  next  the  permanent  organs,  and  con- 
sequent death  of  the  whole  plant. 

The  decay  of  the  temporary  organs,  which 
takes  place  annually,  is  a  circumstance  familiar 
to  every  one,  and  comprehends  the  fidl  of  the 
leaf,  the  fidl  of  the  flower,  and  of  the  fruit.  The 
fidl  of  the  leaf  commences  in  most  plants  in  this 
climate  with  the  first  chill  of  autumn,  and  is  ac- 
celerated by  the  frosts  of  the  coming  winter,  that 
strip  the  forests  of  their  foliage,  and  the  face  of 
nature  of  its  green  verdure.  Yet  there  are  some 
trees  that  retain  their  foliage  throughout  the 
whole  winter,  though  changed  to  a  dull  and 
dusky  brown,  as  the  beech  tree  and  others,  that 
retain  them  in  frdl  verdure  till  the  ensuing 
spring,  when  they  ultimately  Ml.  These  latter 
are  known  as  evergreens.  It  was  at  one  time, 
indeed,  a  common  error,  and  perhaps  it  continues 
to  be  so  to  some  extent  still,  that  eveigreens 
never  part  with  their  leaves.  This  error  may  be 
traced  back  even  to  the  period  of  the  fabulous 
history  of  the  Greeks,  with  whose  mythology  it 
was  closely  interwoven,  at  least  in  one  particular 
example,  as  related  by  Theophrastus,  who  says 
that  in  the  country  of  Cortynia  in  Crete,  it  was  re- 
ported there  was  a  plane  tree  growing  by  a  foun- 
tain which  never  shed  its  leaves,  being  the  tree 
under  tlie  shade  of  which  Jupiter  is  said  to  have 


had  his  interview  with  Europa.  But  TheophrHs- 
tus  was  himself  acquainted  with  the  fact  of  the  iall 
of  the  leaves  of  evergreens,  as  every  accurate  ob- 
server of  nature  must  be,  though  they  do  not  ac- 
tually fall  till  the  young  leaves  have  begun  to 
appear,  so  that  trees  of  this  sort  are  never  left 
wholly  without  leaves,  which  it  was  hence  sup- 
posed they  never  shed.  In  warm  climates  it  is 
said  that  many  plants  retain  their  leaves  for 
several  years;  but  in  temperate  and  polar  cli- 
mates there  are  no  such  plants  to  be  found. 

Such  is  the  fact  of  the  annual  fall  of  the  leaves. 
But  the  cause  of  their  fall  has  been  an  inquiry 
w^hich  has  baffled  the  attempts  of  the  botanist 
to  explain.  Du  Hamel  minutely  considered  this 
subject  without '  arriving  at  any  very  definite 
conclusion.  He  observed  that  leaves  which  fall 
the  soonest  ti'anspire  the  most,  and  are  conse- 
quently the  soonest  exhausted,  and  rendered  un- 
fit to  discharge  their  functions,  so  that  the  period 
of  the  fall  of  the  leaves  of  different  species  is  pro- 
bably in  proportion  to  their  capacity  for  tran- 
spiration. Their  fall  is  accelerated  by  frost  or  ex- 
cessive heat,  followed  by  rain.  It  is  also  acceler- 
ated, if  not  actually  induced,  by  the  structure  of 
the  pedicle,  which  is  very  difi^erent  from  that  of 
the  branch,  having  no  prolongation  of  pith,  and 
nothing  analogous  in  its  mode  of  insertion,  noi 
in  its  external  figure,  which  is  divisible  into  an 
upper  and  under  surface,  resembling  the  figure 
of  the  leaf.  He  compares  the  union  of  the  leaf 
and  stem  to  that  of  the  joiuta  of  the  lime  twig, 
which,  at  a  certain  period  of  its  growth,  are 
stronger  than  ita  intemodia,  but  which  really 
give  way  after  a  frost.  The  comparison,  however, 
throws  but  little  light  on  the  subject,  as  the  il- 
lustration is  itself  to  the  full  as  dark  as  the  thing 
to  be  illustrated ;  but  he  offers  an  additional  con- 
jecture, which  is  considerably  more  luminous. 
When  the  sap  begins  to  flow  less  plentifully,  the 
leaves,  to  whose  vigour  a  great  supply  is  neces- 
sary, soon  become  dry,  and  consequently  less  fit 
to  convey  it.  But  it  is  known  that  the  branches 
grow  in  thickness  after  they  have  ceased  to  grow 
in  length,  which  must  necessarily  occasion,  in 
some  degree,  a  disruption  of  the  fibres  of  the  foot 
stalk  and  stem,  a  branch  at  the  point  of  articula- 
tion, and  hence  the  leaf  loses  its  hold  and  falls. 
This  is  certainly  a  very  plausible  conjecture, 
though  it  may  be  doubted  whether  this  explica- 
tion will  apply  to  the  case  of  evergreens  or  of 
plants  in  warm  climates,  that  retain  their  leaves 
for  several  years.  It  is  not,  therefore,  altogether 
satisfactory,  and  hence,  accordingly,  other  expla- 
nations have  been  offered.  Tliat  of  Willdenow 
is  as  follows :  As  the  sap  is  conveyed  to  the  leaves 
in  greater  abundance  during  the  summer,  the 
vessels  of  the  petiola  become  gradually  more 
woody,  as  well  as  the  whole  of  the  leaf.  The 
sap  consequently  stagnates,  and  at  last  the  bond 
of  union  between  the  leaf  and  stem  is  dried  up 


DISEASES  OP  VEGETABLES. 


1S5 


mid  cracks.  The  wound  that  the  stem  thus  re- 
ceives cicatrizes  before  the  petiola  separates,  and 
the  petiola  separates  at  last  in  consequence  of  the 
interrupted  connection  between  the  leaf  and  stem 
which  the  crack  has  occasioned.  This,  it  must 
be  confessed,  does  not  make  up  for  the  deficiencies 
of  the  hypothesis  of  Du  Hamel ;  for  in  the  first 
place,  there  is  no  proof  that  the  bond  of  imion 
between  the  leaf  and  stem  cracks  in  the  manner 
here  supposed ;  and  even  upon  the  supposition 
of  its  being  the  fact,  it  is,  in  the  second  place, 
extremely  improbable  that  the  petiola  should, 
after  the  cracking  of  this  bond  of  union,  still  con- 
tinue attached  to  the  stem  till  the  wotmd  thus 
occasioned  has  cicatrized,  because,  when  the  ori- 
ginal bond  of  union  cracks,  there  remains  no 
other  attachment  by  which  the  petiola  is  to  re- 
tain its  hold.  Willdenow  quotes  another  expla- 
nation by  Yorlick :  The  leaf,  which  possesses  a 
peculiar  vitality  within  itself,  though  dependent 
upon  the  vitality  of  the  plant,  and  generally  of 
shorter  duration,  dies  when  it  reaches  maturity; 
and  the  plant  being  able  to  exist,  for  a  time, 
without  leaves,  throws  ofi^  the  dead  leaf,  as  the 
animal  throws  off  the  dead  part  from  the  sound 
part.  But  the  peculiar  vitality  which  the  leaf 
is  here  supposed  to  possess  seems  to  me,  says  Dr 
Keith,  to  be  altogether  a  groundless  assumption, 
and  an  unphUosophical  multiplication  of  causes 
without  any  apparent  necessity.  Is  it  not  rather 
the  individual  vitality  of  the  plant  extended  to  a 
perishable  oigan,  and  again  withdrawn  when  that 
organ  has  discharged  its  destined  functions,  or 
become,  by  disease  or  decay,  unfit  for  the  pur- 
pojses  of  v^tation  ?  This  is  perhaps  a  better 
founded  supposition  than  the  former,  though  the 
reference  to  the  phenomenon  of  the  throwing  ofi^ 
of  the  dead  part  from  the  sound  in  the  animal  sub- 
ject, is  sufiiciently  well  adapted  to  the  purposes 
of  illustration,  and  the  analogy  sufficiently  strik- 
ing, at  least  under  some  of  its  aspects,  to  warrant 
its  introduction ;  for  which,  or  for  similar  reasons. 
Sir  J.  £.  Smith  gives  his  sanction  to  the  opinion 
of  Yorlick,  which  he  had  liimself  indeed  been  pre- 
viously led  to  adopt,  though  he  was  anticipated  in 
the  publication.  The  notion  was  first  suggested  to 
him  by  some  remarks  of  Mr  Fairbum  of  Chel- 
sea, who  had  observed  that,  in  the  transplanting 
of  trees,  if  the  injury  extends  suddenly  beyond 
the  leaf,  then  the  leaf  remains  firmly  attached  to 
the  twig,  even  though  dead ;  but  when  the  leaves 
alone  are  afiected,  and  the  vital  energy  acting 
with  full  force  in  the  branch,  the  leaves  are 
thrown  off,  or  &11  on  the  slightest  touch ;  hence 
Sir  J.  £.  Smith  concludes  that  leaves  are  thrown 
off  by  a  process  similar  to  that  of  the  sloughing 
of  discarded  parts  in  the  animal  economy.  It 
does  not,  however,  seem  quite  evident  to  me, 
continues  Dr  Keith,  that  the  idea  of  sloughing  is 
comprehended  in  the  opinion  of  Yorlick.  Slough- 
ing in  the  animal  economy  is  the  exertion  of  that 


power  by  which  the  vital  energy  is  capable  of 
throwing  off  a  part  that  has  accidentally  become 
diseased,  and  unfit  for  discliarging  the  functions 
to  which  it  was  originally  destined,  but  not  that 
power  by  which  it  is  capable  of  throwing  off  a 
distinct  oigan,  intended  by  nature  to  be  finally 
separated  from  the  individual.  Now,  in  the  case 
of  the  disfoliation  of  the  plant,  there  is^  for  the 
most  part,  no  disease,  but  merely  a  gradual  and 
natural  decay,  which  reduces  the  leaf  to  a  state 
indeed  no  longer  fit  for  the  purposes  of  vegeta- 
tion, but  to  which  it  was  intended  by  nature  to 
be  reduced,  for  the  purpose  of  facilitating  its  se- 
paration firom  the  plant;  and  hence  it  always 
separates  in  a  determinate  manner,  and  at  a  de- 
terminate point,  namely,  at  the  base  of  the  foot 
stalk,  which  forms  as  it  were  a  sort  of  natural 
joints  to  which  there  is  nothing  analogous  in  the 
case  of  sloughing.  If  this  were  not  the  fact,  it 
might  be  expected  that  a  part  of  a  leaf,  or  even 
the  whole  of  it,  should  occasionally  become  per- 
manent as  well  as  the  branches,  though  no  such 
thing  has  ever  yet  happened.  In  the  sloughing 
of  the  diseased  part  there  is  yet  another  circum- 
stance coinciding  with  the  analogy  that  is  here 
instituted.  The  part  supplying  the  place  of  the 
slough,  on  throwing  it  0%  is  formed,  or  exists 
already  formed,  immediately  beneath  it,  and  is 
precisely  of  the  same  character  with  what  the 
slough  originally  was,  which  slough  it  pushes 
off  as  it  comes  itself  to  maturity,  or  acquires 
strength  sufficient  for  the  effort.  But  the  leaves 
fall  off,  when  they  have  reached  maturity,  of 
their  o^-n  accord,  without  being  at  all  pushed 
off  by  the  new  ones,  wliich  are  yet  merely  in 
embryo,  and  do  not  even  occupy  tJie  place  of  the 
old  leaves,  but  are  only  formed  contiguous  to 
them,  except  in  the  case  of  the  plane  tree,  the 
new  leaf  of  which  Lb  tbrmed  precisely  under  the 
base  of  the  foot  stalk  of  the  old  leaf;  and  yet  wo 
would  not  call  the  fall  of  that  leaf  sloughing,  be- 
cause the  new  leaf  does  not  after  all  push  off  the 
old  one,  and  because  there  is  here,  as  in  other 
cases,  the  same  natural  articulation  uniting  the 
leaf  to  the  branch  or  stem,  and  rendering  it  a 
distinct  organ,  that  is  ultimately  and  spontane- 
ously to  detach  itself  from  the  plant.  Not  that 
tliere  exists  no  example  whatever  of  vegetable 
sloughing,  which  the  same  tree  will  also  fumiali, 
in  the  annual,  or  rather  continual,  exfoliation  of 
its  bark ;  but  that  the  fall  of  the  leaf  does  not 
seem  to  afford  that  example.  I  can  see  an  ob- 
jection, adds  Dr  Keith,  that  may  be  urged  against 
the  above  argument,  from  the  fact  of  the  slough- 
ing of  the  actual  skin  of  the  snake  and  other 
species  of  serpents,  which  may  be  regarded  as  a 
distinct  organ.  But  although  the  skin  of  the 
snake,  or  of  any  other  animal,  may  be  regarded 
as  a  distinct  organ,  yet  it  must  be  in  a  light  very 
different  from  that  of  an  organ  attached  to  the 
body  of  a  plant  or  animal  by  a  natural  joint  or 
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articulation^  that  comes  asunder  of  its  own  ac- 
cord, for  the  skin  of  the  animal  in  question  is 
forced  off,  in  the  manner  of  a  slough,  merely  hy 
means  of  the  formation  of  a  new  skin  beneath  it, 
which  has  already  taken  the  place  of  the  old  skin 
in  the  living  system,  and  to  which  it  has  just 
been  shown  that  there  exists  nothing  whatever 
analogous  in  the  fell  of  the  leaf;  so  that,  after 
all,  the  best  reason  we  can  give  is,  perhaps,  that 
the  leaves  fall  in  consequence  of  their  being  worn 
out,  and  no  longer  fiecessary  to  the  immediate 
process  of  vegetation,  which  is  evidently  divisible 
into  annual  stages,  commencing  with  the  ap- 
proach of  spring,  and  terminating  with  the  re- 
turn of  winter,  which  is  to  the  vital  principle  ap- 
parently a  period  of  rest.  If  it  is  necessary, 
however,  to  attempt  an  explanation  of  the  pro- 
cess by  which  the  leaf  is  made  tdtimately  to  de- 
tach itself  from  the  plant,  it  may  be  observed, 
that  it  consists  wholly  in  the  change  that  is  ef- 
fected in  the  articulation  uniting  the  foot  stalk 
to  the  branch,  as  is  evident  from  the  remarks  of 
Mr  Fairbum ;  for  in  the  case  in  which  the  in- 
jury extends  suddenly  beyond  the  leaf,  the  leaf 
may  wither  and  decay,  but  will  not  fall  off,  be- 
cause the  articulation  has  not  been  duly  pre- 
pared, and  because  the  vital  eneigy  can  now  no 
longer  act  upon  it  from  the  intervention  of  the 
dead  or  diseased  portion  of  the  plant,  beyond 
which  it  has  withdrawn  itself.  But  in  the  na- 
tural process  of  vegetation  the  necessary  change 
is  effected  by  the  leaf  on  the  one  hand,  in  its 
yielding  to  the  influence  of  physical  or  chemical 
agencies,  and  withering  and  shrinking  into  nar- 
rower compass  when  the  usual  supply  of  sap  is 
no  longer  transmitted  to  it,  and  by  the  vital 
energy  on  the  other,  in  its  controlling  and  di- 
viding of  chemical  agencies,  so  as  to  facilitate  the 
final  detachment  of  the  foot  stalk,  and  form  the 
scar  necessary  to  its  OT\ni  protection.  And  this 
effect  is  brought  about  by  the  conversion  of  the 
substance  that  cements  the  respective  fibres  of 
the  leaf,  stalk,  and  branch  together,  from  a  soft 
and  glutinous  to  a  dry  and  brittle  consistence, 
analogous  to  the  change  that  takes  place  in  the 
seams  of  the  valves  of  ripening  capsules  or  peri- 
carps, so  that  the  leaf  falls  at  last  merely  by  force 
of  its  own  weight,  or  of  the  slightest  breath  of 
wind,  but  without  the  intervention  of  any  pre- 
vious chink  or  crack.  If  it  be  necessary  to  il- 
lustrate the  fall  of  the  leaf  by  any  analogous  pro- 
cess in  the  animal  economy,  it  may  be  compared 
to  that  of  the  shedding  of  the  antlers  of  the  stag, 
or  of  the  hair  or  feathers  of  animals,  which 
being,  like  the  leaves  of  plants,  distinct  and  pe- 
culiar oi^gans,  fall  off,  and  are  annually  renewed, 
but  do  not  slough. 

Tlie  flowers  which,  like  the  leaves,  are  only 
temporary  oi^ns,  are  for  the  most  part  very 
sliort  lived;  for  as  the  object  of  their  production 
is  merely  that  of  effecting  the  impregnation  of 


the  germs,  that  object  is  no  sooner  attained  than 
they  begin  again  to  give  indications  of  decay, 
and  speedily  &11  from  the  plant,  so  that  the  most 
beautiful  part  of  the  vegetable  is  also  the  meet 
transient.  The  flower  of  the  night-blowing 
cereus,  the  most  magnificent  of  all  flowers,  no 
sooner  expands  than  it  begins  to  decay,  and  be- 
fore the  sun  has  risen  upon  it  its  beauty  is  gone* 
The  flowers  of  the  poppy  and  tulip,  though  rery 
gaudy,  are  very  short  lived,  and  the  beautiful 
blossom  of  our  fruit  trees  soon  begins  to  &de. 
The  scene  often  continues  beautiful  indeed,  both 
in  the  landscape  of  nature  and  of  art;  but  that  is 
more  owing  to  the  succession  of  blossoms  on  the 
same  or  on  different  plants,  than  to  the  perman- 
ency of  individual  blossoms.  And  so  also  of 
the  flowers  that  adorn  the  fields  or  meadows; 
they  spring  up  in  perpetual  succession,  but  are 
individually  of  very  short  duration. 

The  fruit  which  begins  to  appear  conspicuous 
when  the  flower  faUs,  expands  and  increases  in 
volume,  and  assuming  a  peculiar  hue  as  it  ripens, 
ultimately  detaches  itself  from  the  parent  plant, 
and  drops  into  the  soil.  But  it  does  not,  in  all 
cases,  detach  itself  in  the  same  manner;  thus  in 
the  bean  and  pea,  the  seed  vessel  opens  and  lets 
the  seeds  fall  out;  while  in  the  apple,  pear,  and 
cherry,  the  fruit  falls  entire,  enclosing  the  seed 
which  escapes  when  the  pericarp  decays.  Most 
fruits  fall  soon  after  ripening,  as  the  cherry  and 
apricot,  if  not  gathered ;  but  some  remain  long 
attached  to  the  parent  plant  after  being  fiiUy 
ripe,  as  in  the  case  of  the  fruit  of  cratosgus  and 
uoen^fmusy  which  may  be  seen  in  the  hedges  in 
the  midst  of  winter;  and  of  mespihUy  which 
continues  till  the  succeeding  spring.  But  these, 
though  tenacious  of  their  hold,  detach  Uiem- 
selves  at  last  as  well  as  all  others,  and  bury 
themselves  in  the  soil  about  to  give  birth  to  new 
individuals  in  the  germination  of  the  seed.  The 
fall  of  the  flower  and  fruit  is  accounted  for  in 
the  same  manner  as  that  of  the  leaf. 

Such  then  is  the  process  and  probable  cause 
of  the  decay  and  detachment  of  the  temporary 
organs  of  the  plant.  But  there  is  also  a  period 
beyond  which  even  the  permanent  organs  them- 
selves can  no  longer  carry  on  the  process  of 
vegetation.  Plants  are  affected  by  the  infirmi- 
ties of  old  age  as  well  as  animals,  and  are  found 
to  exhibit  similar  symptoms  of  approaching 
dissolution.  The  root  refuses  to  imbibe  the 
nourishment  afforded  by  the  soil ;  or  if  it  does 
imbibe  a  portion,  it  is  but  feebly  propelled,  and 
partially  distributed  through  the  tubes  of  the 
alburnum;  the  elaboration  of  the  sap  is  now  af- 
fected with  difliculty,  as  well  as  the  assimilation 
of  the  proper  juice,  the  descent  of  which  is 
almost  totally  obstructed :  the  bark  becomes 
thick  and  woody,  and  covered  with  moss  or 
lichens;  Uie  shoot  becomes  stunted  or  diminutive; 
and  the  fruits  palpably  degenerate  both  in  quan- 
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tity  and  quality.  The  terminal  or  smaller 
branches  first  £ide  and  decay,  and  then  the  larger 
branches,  together  with  the  trunk  and  root.  The 
yegetatiye  energies  gradually  decline,  and  at  last 
totally  cease.  At  last  the  whole  solid  mass  of 
the  plant,  acted  on  by  the  surrounding  elements, 
moulders  down  and  mingles  with  the  dust  from 
which  it  originally  sprang.  Such  is  at  last  the 
fitte  of  the  aged  oak,  as  well  as  the  fragil  weed; 
each  has  its  allotted  span;  but  in  the  present 
state  of  phyriological  knowledge,  it  would  be 
utterly  yain  to  attempt  a  solution  of  the  mys- 
terious cause. 


CHAP.  XXI. 
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Thb  simple  or  elementary  substances  which 
enter  into  the  composition  of  all  vegetables,  are, 
as  we  hare  already  shown,  confined  to  a  very 
small  number.  Oxygen,  hydrogen,  nitrogen, 
carbon,  lime,  silex,  alumina,  mi^ena,  potash, 
soda,  iron,  forming  the  greater  part  of  the  list. 
Plants,  howeyer,  are  endowed  with  the  powers 
of  assimilating  and  combining  these  yarious  sub- 
stances into  compounds,  assuming  yarious  forms 
and  properties.  The  chief  of  these  yegetable 
compounds  are  gum,  sugar,  farina  or  starch, 
gluten,  albumen,  fibrina,  extract,  tannin,  colour- 
ing matter,  bitter  principle,  narcotic  principle, 
alcohol,  acids,  oils,  wax,  resins,  gum  resins, 
balsams,  camphor,  caoutchouc,  cork,  lignin  or 
woody  fibre,  sap,  proper  juice ;  while  the  simple 
or  uncombined  products  are  carbon  or  charcoal, 
the  mineral  alkalies,  earthy  and  metallic  oxides. 

Gum^  This  b  a  substance  which  flows  spon- 
taneously from  the  bark  and  leaves  of  many 
plants.  It  is  at  first  a  viscid,  transparent,  and 
tasteless  fluid ;  and,  on  exposure  to  the  atmos- 
phere, gradually  solidifies  into  a  mass.  Gum 
is  produced  abundantly  from  many  of  our  fruit 
trees,  especially  those  which  have  stone  kernels, 
as  the  cherry  and  plum.  It  flows  from  fissures 
in  the  bark,  and  sometimes  from  the  fruit  itself. 
Some  plants  do  not  dischaige  it  spontaneously; 
but  from  those  it  may  be  extracted  by  macera- 
tion in  water.  There  are  several  varieties  of 
gum,  known  under  the  name  of  gum  Arabic, 
gum  tragacanth,  cherry  tree  gum,  and  mucilage. 

Gum  Arabic  is  obtained  from  the  mimosa 
niloUeOf  a  native  of  the  interior  of  Africa,  and  of 
Arabia,  from  whence  it  has  obtained  its  name. 
Gum  Senegal,  an  exactly  similar  gum,  is  pro- 
cured frx>m  ttoacia  verek.  It  comes  to  this  country 
in  irregular  globules,  or  masses ;  is  liard,  brittle, 
and  when  pure  almost  colourless,  or  of  a  slight 
straw-colour,  and  transparent.    It  readily  dis- 


solves in  water,  forming  an  adhesive  and  emol- 
lient mucilage;  and  if  left  exposed  to  the  air« 
will  again  soon  form  into  a  hard  mass,  'm  the 
evaporation  of  the  water.  It  is  insoluble  in  alco- 
hol. 

By  chemical  analysis,  100  parts  of  gum  Arabic 
contain  the  following  elementary  matters : 

Carbon 42.23 

Oxygen 60.84 

Hydrogen 6.93 

Saline  and  earthy  matter,  a  small  quantity. 

Oum  troffoeanth.  This  substance  is  obtained 
fi;om  <utrag€Uus  tragacanthay  a  thorny  shrub, 
which  grows  abunduitly  in  the  islands  of  the 
Levant.  The  gum  exudes  spontaneously  from. 
the  stem  and  branches.  In  appearance,  it  re- 
sembles gum  Arabic,  and  is  similar  to  it  in  its 
other  properties,  though  less  transparent,  and  less 
soluble  in  water.  It  comes  to  this  country  in 
thin  twisted  plates  or  cakes. 

Cheny  tree  ffum,  is  obtained  firom  the  prunus 
aviumy  and  other  similar  species,  and  indeed, 
from  all  trees  bearing  stone  fruits,  from  the  bark 
of  which  it  spontaneously  flows.  It  is  in  all 
essential  points  of  similar  properties  to  the  fore- 
going gums ;  but  rather  more  easily  melted  by 
heat.  This  gum  contains  a  peculiar  substance, 
called  eerarin.  Mucilage  is  found  in  the  roots 
and  leaves  of  bulbous  rooted  and  succulent 
plants,  such  as  the  bulbs  of  the  hyacinth,  and 
leaves  of  the  marshmallow,  (malva  sylvestris;) 
it  is  found  also  abundantly  in  lintseed,  and  in 
several  other  oily  seeds.  It  may  be  extracted 
also  frt>m  many  of  tbe  lichens  by  maceration 
in  water,  and  separated  by  the  addition  of  sul- 
phuric acid. 

Gum  and  mucilage,  though  insipid  to  the 
taste,  contain  highly  nutritive  qualities  and  form 
a  usefril  diet  in  some  kinds  of  diseases  and  par- 
ticular states  of  the  digestive  organs.  Gums  are 
also  externally  used  in  the  arts,  particularly  in 
calico  printing,  in  which  the  printers  use  them 
to  give  consistency  to  their  colours,  and  to  prevent 
their  spreading  on  the  cloth.  Gums  are  used  as 
convenient  adhesive  fluids  for  pasting  substances 
together.  A  simple  solution  of  g^m  in  water, 
with  tlie  addition  of  a  little  spirit  of  Uvender, 
to  prevent  tiie  acetous  fermentation,  is  the  most 
convenient  for  all  purposes  of  this  kind.  Gum 
also  gives  thickness  to  ink,  and  promotes  the 
intimate  mixture  of  its  particles.  In  medicine 
it  is  also  used  extensively. 

Sugar,  This  important  article  is  found  in  the 
juices  of  a  great  many  vegetables,  but  in  greatest 
abundance  in  the  sugar  cane,  {arunda  eacchari- 
fera^  fix)m  which  the  sugar  of  commerce  is 
manufactured.  This  canej  when  it  has  arrived 
at  its  proper  state  of  maturity,  is  found  to  be 
full  of  a  sweet  juice.  In  this  state  it  is  taken 
and  bruised  between  the  rollers  of  a  mill,  the 
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expressed  juice  is  oollecied  and  put  into  boilers, 
and  mixed  with  a  proportion  of  lime,  to  absorb 
the  excess  of  acid;  then  it  is  boiled  for  some 
time,  care  being  taken  to  clear  away  the  scum, 
which  accumulates  on  the  top.  When  the 
boiling  has  been  continued  sufficiently  long  to 
convert  the  juice  into  a  thickish  syrup,  it  is 
drawn  off,  and  placed  in  shallow  vessels  to  cool. 
The  thinner  put,  or  the  molasses  being  drawn 
off  by  small  holes,  a  mass  of  crystallized  sugar 
remains.  This  is  the  raw  sugar  of  commerce, 
which  has  a  brown  colour  and  peculiar  odour; 
when  further  purified  it  becomes  the  white  or 
loaf-sugar.  Thus  obtained,  it  has  a  sweet  luscious 
taste,  but  no  smell :  when  perfectly  pure  it  is 
white,  and  somewhat  transparent.  On  exposure 
to  a  moist  atmosphere,  it  absorbs  moisture;  but 
is  not  otherwise  altered.  It  is  very  soluble  in 
water,  boiling  water  dissolving  its  own  weight 
of  sugar.  It  is  soluble  in  alcohol,  and  in  the 
acids,  though  in  a  less  d^ree.  Concentrated 
acids  are  capable  of  decomposing  it.  Its  ele- 
mentary composition  consists  of 

Oxygen 64.7 

Hydrogen 7.8 

Carbon       .      .  ♦ 27.5 


100. 


Many  other  plants  contain  also  a  large  propor- 
tion of  sugar.  The  American  maple  {etcer  sac- 
charinumy)  at  particular  seasons  of  the  year,  af- 
fords a  juice  highly  saccharine.  For  the  pur- 
pose of  manufacturing  sugar,  early  in  spring  a 
slanting  hole  is  bored  in  the  trunk  of  the  tree, 
and  the  juice  is  collected  in  pitchers.  A  tree  of 
ordinary  size,  will  yield  from  160  to  200  pints 
of  juice  in  the  season.  This  juice  is  mixed  with 
lime,  and  boiled;  when  after  due  evaporation, 
crystab  of  sugar  are  deposited  in  the  proportion 
of  about  1  lb.  sugar  to  40  pints  of  sap.  The 
sugar  in  its  qualities  nearly  resembles  that 
procured  &om  the  sugar-cane.  Grapes  also 
yield  a  sugar  when  treated  with  potash;  but 
owing  to  the  quantity  of  acid  in  the  fruit,  its 
taste  is  not  found  very  agreeable.  Common  beet 
root,  (beta  mtfyaris)  also  yields  a  large  quantity 
of  saccharine  juice,  which,  by  skilful  manufac- 
ture, can  be  made  into  very  good  sugar;  and 
during  the  war  with  Britain,  this  manufacture 
was  extensively  cultivated  in  France,  by  the  ex- 
press commands  of  Bonaparte,  who  strictly 
excluded  all  products  of  British  colonial  impor- 
tation. Sugar  has  also  been  procured  from  many 
other  plants;  from  the  birch  tree,  sycamore, 
bamboo,  maise,  American  aloe,  cocoa  nut,  and 
walnut;  from  the  roots  of  the  parsnip,  carrot, 
turnip,  cow  parsnip,  and  from  the  nectaries  of 
most  flowering  plants.  The  farina  of  wheat  and 
potatoes,  when  treated  with  concentrated  sul- 
phuric acid,  will  also  yield  a  saccharine  pro- 
duct. 


Sugar  is  highly  esteemed  as  an  article  of  food 
not  only  by  man  but  By  most  animals.  Bees 
extract  it  from  the  nectaries  of  plants,  and  store 
it  up  in  cells  where  it  becomes  honey.  Besides 
being  highly  grateful  to  the  palate,  it  is  found 
to  be  a  nutritious  food;  but  perhaps  more  so 
when  combined  in  the  natural  state  in  vegetables, 
than  when  highly  concentrated  and  refined  by 
the  art  of  man.  It  was  at  one  time,  especially 
in  the  form  of  honey  much  used  in  medicine; 
but  has  now  been  found  to  possess  no  medicinal 
virtues,  its  use  being  confined  to  a  vehicle  for 
the  exhibition  of  more  active  drugs. 

Farina  or  Starch,  This  substance  exists  in 
the  seeds  and  bulbs  of  many  vegetables,  and 
may  be  readily  obtained  by  taking  a  quantity 
of  wheaten  fibwer,  and  kneading  it  under  the 
flow  of  a  stream  of  water.  When  the  kneading 
has  proceeded  so  far  that  the  water  is  no  longer 
tinged  of  a  white  colour,  this  water  is  allowed 
to  settle,  and  in  a  few  hours  a  pure  white  mass 
will  be  found  at  the  bottom,  which,  when  dried 
and  powdered,  becomes  starch.  This  substance 
may  also  be  procured  by  grinding  down  potatoes 
in  a  quantity  of  water,  allowing  time  for  the 
starch  to  subside  to  the  bottom,  and  then  pouring 
off  the  other  matters  above.  Starch  is,  in  its 
dry  state,  a  fine  white  powder,  tasteless  and  in- 
odorous. It  is  only  partially  soluble  in  cold 
water,  and  forms  with  it  a  white  emulsion;  witli 
boiling  water,  it  forms  a  thick  and  tenaoeous 
paste.  If  thrown  upon  a  plate  of  red  hot  iron, 
it  bums  with  a  slight  explosion,  leaving  scarcely 
any  residuum  behind.  Its  component  elements 
are. 

Carbon 43.55 

Oxygen 49.68 

Hydrogen 6.77 

100. 

On  reverting  to  the  analysis  of  sugar,  it  will  be 
seen  how  very  nearly  both  substances  coincide 
in  their  composition;  and,  indeed,  starch  may  be 
converted  into  sugar  by  diminishing  the  propor- 
tion of  carbon,  and  augmenting  that  of  oxygen 
and  hydrogen.  This  may  be  done  artificially, 
by  the  addition  of  an  acid,  as  the  sulphuric;  and 
is  exemplified  in  the  germination  of  seeds,  es- 
pecially in  the  conversion  of  barley  into  malt. 
This  grain  contains  a  great  proportion  of  starch, 
which,  absorbing  oxygen  in  the  germinating 
process,  and  giving  out  carbonic  acid,  is  finally 
converted  into  sugar.  Potatoes  also,  if  exposed 
to  a  degree  of  cold  that  destroys  their  vital  en- 
ergy, immediately  undergo  a  fermentation,  and 
their  starch  is  converted  into  sugar.  Starch 
is  also  obtained  from  the  pith  of  several  species 
of  palms  of  the  Molucca  and  other  East  Indian 
islands.  For  this  purpose,  the  stems  of  such 
palms  are  cut  into  longitudinal  pieces  of  six  feet 
in  length,  so  as  to  expose  their  pith,  which  is 
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taken  oat,  ponnded,  and  mixed  with  cold  water. 
After  a  few  hours  the  starch  collects  as  a  sedi- 
ment at  the  bottom  of  the  vessel,  and  the  fluid 
above  is  poured  ofl^.  This  is  the  sago  of  the 
shops.  ThA  roots  of  the  orchis  tribe  afford  a 
starch  called  faZSc^and  cassava;  it  is  prepared  from 
the  root  of  the  poisonous  JioOropha  manchoty  a 
native  of  America.  The  husks  of  oats  also, 
treated  by  maceration  in  water,  afibrd  a  starch 
which  in  Scotland  is  used  as  an  article  of  food 
called  sowins.  Parmentier  enumerates  a  list 
of  plants^  fipom  the  roots  of  which  starch  may 
be  made,  among  which  are  the  following: 


Arctiam  lappa 
Atiopa  belladoniM 
Colchicom  aotamnale 
Spinea  fiUpendala 
Ranancalofl  balbosus 
Scrophalaria  nodoea 
Sambaous  oflemleus 


■      Piger 
Orchia  moria 
mascola 


Imperatoria  oatnithiam 
HyosclAmos  niger 
Rumex  obtosifolius 

acutus 

aqnaticns 

Aram  macolatam 
Iris  pseodaconia 

foBtidiasima 

Orobus  tuberoans 
Banium  balbocaataneum 


Starch  is  also  foimd  in  the  following  seeds : 


Wheat 

Barley 

Oats 

Rioe 

Maise 

MiUetseed 


Chestnut 
Horse-chestnat 
Peas 
Beans 
*  Acorns 


Various  other  substances  somewhat  similar  to 
starch  have  been  discovered  by  chemists,  such 
as  hordein  from  barley,  and  lichnein  from  Iceland 
moss.  Starch  is  one  of  the  ingredients  of  all 
food  derived  from  vegetable  grains,  grasses,  &c.; 
and  forms  a  nutritive  diet  both  for  man  and  many 
animals.  The  latter  feed  upon  it  in  that  state 
in  which  nature  presents  it;  but  man  prepares 
and  cooks  it  so  as  to  render  it  pleasing  to  his 
taste,  and  more  easily  assimilated  into  his  sys- 
tem. In  the  arts  starch  is  used  to  a  considerable 
extent,  in  stiffening  linen  goods,  and  preparing 
them  for  taking  on  or  rejecting  particular  dyes. 
Wafers  are  also  made  of  paste,  and  many  trinkets 
and  ornaments. 

Gluten,  That  portion  of  the  flower  of  wheat 
which  remains  insoluble  after  the  application  of 
water  in  making  starch,  is  called  gluten.  It  is  of  a 
dull,  white,  or  brown  colour,  tough,  elastic,  taste- 
less but  possessed  of  a  peculiar  fiiint  smell.  It  is 
soluble  in  the  acids  and  alkalis;  but  insoluble  in 
water  and  alcohol.  When  exposed  to  the  at- 
mosphere it  becomes  hard  and  tough,  assumes  a 
dark  brown  colour,  with  a  slight  degree  of  trans- 
parency, resembling  animal  glue;  but  it  is  brittle, 
and  breaks  like  a  piece  of  glass.  When  kept  in 
a  damp  situati<)n  it  undeigoes  a  kind  of  fermen- 
tation, in  which  it  swells  and  emits  air  bubbles, 
consisting  of  hydrogen  and  carbonic  acid  gas. 
When  exposed  in  a  dry  state  to  heat,  it  cracks, 


swells,  and  melts,  and  exhales  a  fetid  odour,  burn- 
ing like  horns  or  feathers.  When  distilled  it 
yields  ammonia  and  an  empyreumatic  oil,  and 
leaves  a  charcoal  that .  is  with  difficulty  reduced 
to  ashes.  Gluten,  then,  in  many  of  its  charac- 
teristics, resembles  closely  animal  jelly,  particu- 
larly in  its  fermentation  and  destructive  distilla- 
tion, and  in  its  containing  a  portion  of  nitrogen. 
Gluten  is  found  in  a  great  proportion  of  vege- 
table substances,  as  well  as  ii^  wheat.  Rowelle 
found  it  existing  in  the  green  fecula  of  plants^ 
and  Proust  detected  it  in  peas,  beans,  barley, 
rye,  acoms,  chestnuts,  horse-chestnuts,  apples, 
quinces^  elder-berries,  grapes ;  in  the  leaves 
of  rue,  cabbage,  cresses,  hemlock,  borage,  saffron, 
and  in  the  petals  of  the  rose.  As  regards  the 
food  of  man  it  seems  one  of  the  most  important 
of  vegetable  products,  especially  in  the  forma- 
tion of  wheaten  bread,  the  great  staple  of  life. 
It  is  also  used  in  forming  cements,  and  as  a 
ground  for  varnishing.  Gluten  has  been  resolved 
by  chemists  into  four  distinct  principles :  albu- 
men,  emulsion^  muctn,  and  gluten. 

AUfumen,  Animal  albumen  is  a  glairy,  taste- 
less fluid,  exemplified  in  the  white  of  an  egg. 
Its  existence,  in  vegetables,  was  first  announced 
by  Fourcroy,  and  afterwaids  confirmed  by  Vau- 
quelin,  who  pointed  it  out  on  the  dried  juice  of 
the  papan  tree,  a  plant  indigenous  to  India  and 
the  isle  of  France.  A  specimen  of  this  juice, 
which  often  exudes  from  the  tree,  in  a  viscid 
and  milky  state,  was  brought  to  Paris  by  Char- 
parbier  after  being  evaporated  to  dryness,  and 
presented  to  Vauquelin.  It  was  somewhat  yel- 
lowish and  semi-transparent,  and  its  taste  was 
sweetish;  but  it  had  no  smell.  When  it  was 
subjected  to  maceration  in  cold  water,  the  greater 
part  of  it  was  dissolved.  The  solution  frothed 
with  soap,  and  was  coagulated,  and  rendered 
white  by  the  addition  of  nitric  acid.  When 
boiled  it  precipitated  white  flakes,  which  were 
coagulated  albumen,  possessing  all  the  properties 
by  which  it  is  distinguished  in  animals;  disen- 
gaging ammonia,  by  burning  and  yielding  at  the 
same  time  carbonic  acid  and  water.  And  hence 
its  relation  to  animal  gluten  is  established,  and 
the  elements  of  its  composition  ascertained,  which 
are  as  follows: 

Carbon 52.883 

Oxygen 23.872 

Hydrogen 7.540 

Nitrogen 15.705 

Albumen  has  not  been  found  in  such  abundance 
in  any  other  plant  as  in  that  just  alluded  to. 
But  it  has  been  asoertuned  to  exist  in  mush- 
rooms, and  some  other  of  the  fungi;  and  the 
juice  of  the  frxdt  of  hibiscus  escidentuSy  a  West 
Indian  plant,  is  said  to  contain  such  a  propor- 
tion of  it  as  to  render  it  fit  to  be  employed  as  a 
substitute  for  the  white  of  eggs  in  clarifying 
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the  juice  of  the  sagar  cane.  Ahnonds  also, 
and  other  kernels,  from  which  emulsions  are 
made,  have  been  found  to  contain  a  substance 
possessing  the  properties  of  curd,  which  resem- 
bles albumen  very  closely. 

Fibrine,  A  substance  somewhat  like  the 
fibrine  of  the  animal  flesh,  or  muscular  parts, 
was  detected  in  the  juice  of  the  papau  tree,  by 
Vauquelin.  When  the  inspissated  juice  of  this 
tree  was  subjected  to  maceration  in  water,  the 
greater  part  of  it  was  dissolved;  but  there  re- 
mained a  portion  that  was  insoluble.  It  had  a 
greasy  appearance,  and  became  soft  and  viscid 
upon  exposure  to  air,  assuming  a  brown  colour, 
with  a  slight  degree  of  transparency.  When 
thrown  upon  ignited  charcoal  it  melted,  exuding 
drops  of  grease,  accompanied  with  a  noise  like 
that  of  meat  roasting,  and  producing  smoke 
which  had  the  odour  of  volatilized  fat.  It  left 
no  residuum.  This  substance  was  v^etable 
fibrine,  possessing  the  properties  of  the  fibrine 
of  animals. 

Extract.  Vegetable  substances,  when  macer- 
ated in  water,  dissolve;  and  if  the  water  is  eva- 
porated, a  residuum  renuuns,  which  is  called 
vegetable  extract.  As  vegetables  differ  oonsideiv 
ably,  however,  according  to  the  &milies  to  which 
they  belong,  and  to  the  nature  of  the  soil  and 
climate  in  which  they  have  grown,  it  is  obvious 
that  this  extract  must  ako  vaty  according  to  the 
plants  which  have  been  employed  in  its  produc- 
tion. It  was  necessary,  therefore,  for  the  pur- 
poses of  chemical  accuracy,  to  endeavour  to  as- 
oertfun  whether  there  existed  in  extracts  any 
peculiar  and  definite  principle,  independent  of 
such  accidental  ingredients  as  have  been  now  al* 
iuded  to;  and  which  might  itself  be  regarded  as 
the  true  extractive  principle.  With  this  view, 
Vauquelin  commenced  a  series  of  experiments 
chiefly  upon  the  sap  and  expressed  juices  of 
plants,  during  the  process  of  which  he  remarked 
that  they  always  began  to  acquire  a  darker  shade 
of  colour  from  the  moment  they  were  exposed 
to  the  air;  and  that  during  the  evaporation  a 
brown  or  reddish  pellicle  was  formed  on  the 
surfieu^  which  afterwards  broke  into  flakes  and 
remained  insoluble.  Similar  appearances  were 
observed  in  medicinal  extracts,  and  the  longer  the 
evaporation  was  continued  the  more  of  the  in- 
soluble flakes  were  formed.  This  was  accord- 
ingly regarded  as  a  detection  of  the  true  extrac- 
tive principle;  and  the  formation  of  the  pellicle 
and  flakes  was  found  to  be  the  result  of  its  ab- 
sozption  of  a  portion  of  the  atmosphere,  to  which 
it  was  thus  found  to  have  a  strong  affinity.  This 
extract,  then,  is  thus  distinguished.  It  is  solu- 
ble in  water  when  directly  obtained  from  the 
vegetable,  but  becomes  afterwards  insoluble  in 
consequence  of  the  absorption  of  oxygen  from 
the  atmosphere.  It  is  soluble  in  alcohol,  and 
unites  with  alkalies,  foimiog  compounds  which 


are  soluble  in  water.  When  distilled  it  yields 
an  acid  fluid,  impregnated  with  ammonia,  and 
seems  to  be  composed  chiefly  of  hydrogen,  oxy- 
gen, carbon,  and  a  little  nitrogen.  This  extrac- 
tive matter  is  found  in  greater  or  less  quantity 
in  all  plants,  and  is  very  generally  an  ingredient 
of  the  sap  and  bark,  particularly  in  barks  of  an 
astringent  taste;  but  yet  it  is  not  exactly  the 
same  in  all  plants,  even  when  separated  from  all 
impurities.  Several  different  kinds  of  extract, 
then,  are  distinguishable* 

Extract  of  catechu  is  obtained  fr^m  an  infusion 
of  the  interior  wood  of  the  mimosa  catechu.  It  is 
of  a  brown  colour,  and  veiy  astringent,  and  hence 
used  as  an  astringent  and  tonic  in  medicine. 

£xtract  of  senna  is  got  from  an  infusion  of 
the  dried  leaves  of  cassia  senna  in  alcohol;  it 
is  of  a  brown  colour,  bitter,  and  slightly  aro- 
matic. 

Extract  of  Quinquina  was  obtained  by  Four- 
croy,  by  evaporating  an  alcoholic  solution  of  the 
bark  of  the  quinquina  tree.  It  is  of  a  brown 
colour  and  bitter  taste;  soluble  in  boiling  water, 
though  insoluble  in  cold. 

Extract  of  safiron  is  obtuned  from  the  sum- 
mits of  the  pistils  of  the  crocus  sativus. 

Many  other  extracts  might  be  enumerated 
which  were  formerly  much  used  in  medicine, 
though  now  their  efficacy  is  not  so  much  de- 
pended upon  as  preparations  of  the  substances 
from  whence  they  were  derived.  V^table  ex- 
tracts are,  however,  extensively  used  in  the  arts, 
especially  for  the  purpose  of  dyeing  cloths  and 
silks. 

Colouring  Matter.  Nothing  can  exceed  the 
beauty  and  delicacy  of  the  tints  of  flowers ;  and 
though  these  have  been  the  admiration  of  all 
ages,  yet  the  nature  of  the  colouring  principle  is 
not  yet  by  any  means  well  understood.  Chemists, 
however,  have  endeavoured  to  isolate  this  colour- 
ing matter,  and  to  investigate  its  nature.  It 
seems  to  have  a  great  affinity  for  oxygen,  the 
earthy  alkalies,  and  metallic  oxides,  as  also  for 
cloths  made  of  vegetable  fibre  or  animal  wools. 
This  affinity  seems  stronger  for  the  latter  than 
the  former,  and  hence  wool  and  silk  assume  a 
deeper  dye,  and  retain  it  longer  than  cotton  or 
linen.  Colouring  matter  exhibits  a  great  variety 
of  tints,  as  it  occurs  in  diflerent  species  of  plants, 
and  as  it  is  combined  with  the  oxygen  of  the  at- 
mosphere it  assumes  a  deeper  shade ;  but  it 
loses,  at  the  same  time,  a  portion  of  its  hydrogen, 
and  becomes  insoluble  in  water,  thus  indicating 
its  relation  to  extract. 

The  fundamental  colours  used  in  the  art  of 
dyeing  are  blue,  red,  yellow,  and  brown.  The 
finest  of  all  vegetable  blues  is  that  which  is  known 
by  the  name  of  indigo.  It  is  procured  fit>m  a 
shrub  which  is  cultivated  in  Mexico  and  in  the 
West  Indies,  the /«tJi^q/»ra  tinctoria  of  Linnteus. 
The  plant  arrives  at  maturity  in  about  six 
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months,  when  its  leaves  are  gathered,  and  im- 
mersed in  yessela  filled  with  water  till  fermenta- 
tion takes  place.  The  water  then  hecomes  opaque 
and  green,  exhaling  an  odour  like  that  of  vola- 
tile alkali,  and  evolving  hubbies  of  carbonic  acid 
gas.  When  the  fermentation  has  been  continued 
long  enough,  the  liquor  is  decanted  and  put  into 
other  vessels,  where  it  is  agitated  till  blue  flakes 
b^gin  to  appear.  Water  is  now  poured  in,  and 
the  flakes  are  precipitated  in  the  form  of  a  blue 
powdery  sediment,  which  is  obtained  by  decan- 
tation;  and  which,  after  being  made  up  into 
small  lumps,  and  dried  in  the  shade,  forms  the 
indigo  of  commerce.  It  is  insoluble  in  water, 
though  slightly  soluble  in  alcohol ;  but  its  true 
solvent  is  sulphuric  acid,  with  which  it  forms  a 
fine  blue  dye,  known  as  liquid  blue.  Several 
other  plants  also  yield  indigo,  and  particularly 
the  isaiis  tinetoriay  or  woad,  a  plant  indigenous 
to  Britain,  and  thought  to  be  the  pLmt  with  the 
juice  of  which  the  ancient  Britons  stained  their 
naked  bodies,  to  make  them  look  terrible  to  their 
enemies.  If  this  plant  is  digested  in  alcohol,  and 
the  solution  evaporated,  white  crystalline  grains, 
somewhat  resembling  starch,  will  be  left  behind, 
which  grains  are  indigo,  and  they  will  become 
graduaUy  blue  by  the  action  of  the  atmosphere. 
The  blue  colour  of  indigo,  therefore,  is  owing  to 
its  combination  with  oxygen.  Zdtmusy  or  turn- 
sole, is  procured  from  a  species  of  lichen,  lecinora 
tartareOj  found  chiefly  in  Norway.  These  lich- 
ens are  cleaned  and  powdered,  and  mixed  with 
putrid  urine.  The  ammonia  of  the  urine  acts  on 
the  powder,  and  a  fermentation  is  produced,  and 
a  blue  colour  is  developed.  Adds,  even  of  the 
weakest  kind,  redden  this  blue  very  readily ;  and 
hence  paper  stained  with  litmus  is  a  frequent  test 
of  the  presence  of  acids. 

A  red  colour  is  produced  from  the  root,  stem, 
or  flower,  of  the  five  following  plants :  Ist.  From 
the  roots  and  stems  of  rubia  tinctarumj  or  mad- 
der, dried,  bruised,  and  sifted,  a  powder  is  ob- 
tained, that  is  soluble  in  alcohol,  and  partly  sol- 
uble in  water,  and  dyes  cloth,  by  means  of  pro- 
per mordaunts,  either  violet  or  red.  The  red 
colour  is  very  beautiful.  This  powder  not  only 
tinges  vegetable  matters,  but  will  communicate 
a  red  hue  to  the  bones  of  animals,  if  mixed  with 
their  food.  2d.  From  two  species  of  lichens 
f  lichen  rocceUa  and  parellusjf  when  dried,  pow- 
dered, macerated  in  water,  and  mixed  with  a 
solution  of  muriate  of  tin,  a  fine  red  dye  is  ob- 
tiuned,  which,  however,  is  very  evanescent  on 
ordinary  articles,  though  more  permanent  on 
marble,  which  it  stains  of  a  deep  violet.  8d. 
From  the  flowers  of  the  earthamut  HnetariuSy  on 
the  addition  of  an  alkali,  a  red  extract  is  obtained, 
which  is  precipitated  by  acids,  and  forms  the 
beautiful  powder  called  carmine,  or  rouge.  4. 
Braril  wood,  obtained  from  the  (k9alpina  criskty 
fumiflhei^  with  the  addition  of  alum,  a  red  pow- 


der, which  dyes  stuilis,  and  affords  the  lake  used 

in  water  colours.    5.  A  red  colouring  matter  is 

obtained  from  hemat<KBylan  Campeehianitiny   or 

Campechy  wood,  nearly  resembling  Brazil  wood, 

except  that  its  shade  is  somewhat  deeper,  and 

more  permanent;  much  used  in  silk  dyeing.  6W- 

beoTy  a  substance  extracted  from  several  species  of 

lichens,  afibrds  a  beautiful  purple  dye.      Red 

Sanders  wood  is  soluble  in  alcohol,  and  imparts 
a  deep  crimson  to  the  fluid. 

Yellow,  a  very  general  vegetable  colour,  is  pro- 
cured from  several  plants.  The  resida  ciOeala  of 
Linnsusy ields  a  yeUow  by  boiling  its  dried  stems, 
and  precipitating  with  alum.  This  matter  is 
much  used  in  the  dyeing  of  silks,  cottons,  and 
wool.  The  tnorus  tinctoriOy  a  native  of  the  West 
India  islands,  also  yields  a  yellow  dye,  by  decoc- 
tion of  its  wood  and  the  addition  of  the  acid.  If 
the  bruised  seeds  of  the  bisca  orellana  are  made 
into  a  paste  with  a  little  oil,  and  boiled  in  water, 
a  solution  of  alum  will  throw  down  a  yellow  pow- 
der, well  known  as  anotto.  Several  other  plants 
yield  a  yellow  dye,  as  serratula  tinctorioy  genista 
Hnctoriay  rhus  eotinusy  and  rhamnus  in/ecforitu. 
Turmeric  is  the  prepared  root  of  the  curmima 
Umgay  a  plant  which  is  a  native  of  the  East  Indies. 

Safiron  is  a  yellow  dye  obtained  from  the 
petab  of  the  crocus  saHvuSy  extensively  culti- 
vated in  Cambridgeshire.  Su$nae  is  obtained 
from  the  dried  and  powdered  branches  of  the 
rhtu  ooriariay  a  shrub  indigenous  to  Italy  and 
the  south  of  France,  where  it  is  cultivated  for 
dying  yellow,  and  for  tanning  leathers. 

A  brown  colour  is  produced  from  a  great  many 
vegetables,  especially  those  of  an  astringent 
character.  It  is  obtained  from  the  root  of  the 
walnut  tree  and  rind  of  the  walnut,  from  the 
elder  tree  and  oak,  and  especially  from  nutgalls. 
These  last  are  procured  from  a  species  of  oak, 
indigenous  to  the  south  of  Europe.  If  a  de- 
coction of  powdered  galls  be  added  to  a  solution 
of  sulphate  of  iron,  a  deep  black  is  produced, 
much  used  as  a  dye,  and  also  with  the  addition  of 
a  little  gum  arabic,  forming  the  common  writing 
ink. 

Though  green  is  the  universal  livery  of  vegetable 
nature,  yet  there  is  no  distinct  principle  which 
can  be  used  as  a  green  dye.  Green  is  in  £ek^  a 
compound  colour,  and  is  always  formed  by  dying 
substances  first  yellow  and  then  blue.  The 
green  matter  of  the  leaves  of  plants  has  been 
called  chramalite.  Sap  green  is  the  inspissated 
juice  of  the  half-ripe  berries  of  buckthorn^ 
{rkamnus  cathariicui)  a  plant  which  grows  wild 
in  Britain,  and  other  parts  of  Europe.  Aikaliea 
change  this  sap  green  into  yellow. 

Tannin,  If  a  quantity  of  pounded  nut  galls 
or  bruised  seeds  of  the  grape,  be  taken  and  dis- 
solved in  cold  water,  and  the  solution  evaporated 
to  dryness,  there  will  be  left  behind  a  brittle  and 
I  yello¥riah  substance  of  a  highly  astringent  taste, 
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wliicli  is  tannin.  Pure  tannin  is  colourless,  its 
taste  is  excessively  astringent,  without  bitterness. 
It  has  no  smell,  water  dissolves  it  freely,  and 
the  solution  reddens  paper  stained  with  litmus. 
It  decomposes  the  alkalies  with  effervescence, 
forms  with  most  of  the  metallic  solutions  a  pre- 
cipitate, and  with  the  salts  of  iron  a  deep  black 
ink. 

When  tannin  is  distilled  it  yields  charcoal, 
carbonic  acid,  and  inflammable  gases,  with  a 
minute  quantity  of  volatile  alkali,  and  seems 
accordingly  to  consist  of  the  same  elements  as 
extract;  from  which,  however,  it  is  distinguished 
by  the  peculiar  property  of  ita  action  upon  gela- 
tine. 

Gall  nuts  were  known  to  the  ancients,  and 
were  employed  by  them  in  medicine;  but  they 
seem  to  have  had  no  accurate  idea  of  their  origin, 
as  they  considered  them  to  be  the  fruit  of  the 
oak.  They  are  now  ascertained  to  be  the  nidus 
or  nest  of  the  young  of  the  ^nips  gallag  tino- 
loricBy  and  of  the  eynips  querctis  foIicBy  insects 
which  live  on  the  oak. 

Proust  was  the  first  chemist  who  procured 
tannin  from  galls  in  a  separate  state,  and  who 
accurately  described  its  properties.  Chemists 
have  since  enumerated  several  varieties  of  it. 
The  purest  kind  is  that  obtiuned  from  the  seeds 
of  the  grape.  It  forms  a  white  precipitate  with 
the  solution  of  isinglass,  and  in  most  of  its  quali- 
ties resembles  the  tannin  of  nut  galls.  Catechu 
contains  another  kind;  its  precipitate  by  gelatine 
has  a  brown  colour.  The  substance  known 
under  the  name  of  dragon's  blood  yields  a  tannin 
also,  with  some  distinctive  peculiarities.  That 
got  from  sumac  by  drying  and  grinding  the 
shoots  of  the  plant  to  a  powder,  yields  a  white 
sediment  when  precipitated  by  gelatine.  A 
sixth  kind  is  got  from  the  wood  of  the  moms 
tinctoria  by  maceration  in  water  or  alcohol. 
It  is  precipitated  by  a  solution  of  common  salt. 
A  seventh  is  got  from  the  kino  of  the  shops, 
which  is  an  extract  from  the  coeoloba  uri/era. 
Its  solution  throws  down  gelatine  of  a  rose 
colour,  and  forms  with  salts  of  iron  a  deep  green 
precipitate.  Tannin  is  now  reckoned  an  acid, 
and  other  acids  are  procured  from  the  various 
substances  just  mentioned. 

Tannin  exists  in  a  great  many  vegetables,  and 
chiefly  in  the  barks  of  various  trees.  The  fol- 
lowing table  by  Sir  H.  Davy,  exhibits  the  rela- 
tive value  of  diflerent  kinds  of  barks.  It  gives 
the  average  obtained  from  480  lb.  of  the  entire 
bark  of  a  middle  sized  tree,  of  the  several  species 
taken  in  spring  when  the  quantity  of  tannin  is 
largest: 

lb. 

Oak 29 

Spaniah  chentnut 21 

Leicester  'U'lllow,  (large)        ...        S3 


Elm 


13 


lb. 

Common  willow,  (large)        .        •       •  11 

Ash W 

Beech 10 

Horse-chestnut  .    x..  .       .       .9 

Sycamore 11 

Lombardy  poplar 15 

Birch 8 

Hazel 14 

Blackthorn 16 

Goppuci  oak 32 

Inner  rind  of  oak  bark         ...  7*2 

Oak  cut  in  autumn         •         ...  21 

The  use  of  tannin  in  the  arts  is  its  property  of 
combining  with  tlie  gelatin^  of  the  daxa  of 
animals,  and  thereby  rendering  the  leather 
prepared  in  this  way  thick  and  impervious  to 
water. 

The  bark  of  the  oak  tree,  which  contidns 
tannin  in  great  abundance,  is  tliat  which  is  most 
generally  used  by  the  tanner.  The  hides  to  be 
tanned  are  prepared  for  the  process  by  steeping 
them  in  lime  water,  and  scraping  off  the  hair 
and  cuticle.  They  are  then  soaked  first  in  weaker 
infusions,  and  idterwards  in  stronger  infusions 
of  the  bark,  till  at  last  they  are  completely  im- 
pregnated. This  process  requires  a  period  of 
from  ten  to  eighteen  months,  if  the  hides  are 
thick;  and  four  or  five  pounds  of  bark  are  neces- 
sary on  an  average  to  form  one  pound  of  leather. 
Some  recent  improvements  have  shortened  the 
process  of  steeping  the  hides.  Bark  is  used  in 
medicine,  in  the  various  forms,  in  which  it  is 
found,  as  a  tonic. 

BiUer  and  alkaline  principhs  of  vegetables* 
Many  vegetables  have  an  extremely  bitter  taste, 
such  as  quassia,  peruvian  bark,  gentian,  &c. 
This  bitter  principle  has  been  ascertained,  by  the 
researches  of  modem  chemists,  to  be  of  an  al- 
kaline nature.  There  are  twenty-one  of  these 
alkaline  substances  now  ascertained.  They  are 
all  compounds  of  the  following  elementary  sub- 
stances :  carbon,  hydrogen,  azote,  and  oxygen. 

QiUnine.  This  b  one  of  the  most  important 
of  the  vegetable  alkaline  bitters.  It  was  first 
discovered  by  Yauquelin  in  1811,  and  its  pre- 
paration on  a  laige  scale  pointed  out  by  Pelletier 
andCaventon,  in  1820.  It  is  obtained  by  boiling 
the  yellow  bark,  {cinchona  eordifolia)  in  water 
and  sulphuric  acid,  and  then  treating  it  with  lime 
and  alcohol,  when  the  quinina  is  precipitated  in 
the  form  of  a  white  powder.  It  is  a  pure  bitter, 
possessing  all  the  medicinal  virtues  of  the  Per- 
uvian bark.  The  annual  produce  of  this  sub- 
stance in  Paris  exceeds  120,000  ounces. 

Strychnina  exists  in  the  seeds  or  fruits  of 
several  species  of  sirychnosy  as  the  ntUB  vomica* 
Its  taste  is  intensely  bitter,  it  leaves  an  impres- 
sion in  the  mouth  similar  to  that  produced  by 
certain  metallic  salts,  and  it  acts  with  great  eneigy 
on  the  animal  economy  as  a  virulent  poison. 

Narcotic  principle.    This  well  known  medi« 
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cinal  property  of  oertain  regetables,  has  also 
been  ascertained  to  possess  an  alkaline  quality. 
This  narcotic  principle  is  obtained  from  the 
milky  and  proper  juices  of  some  Tegetables,  and 
from  the  infusion  of  the  leaves  or  stem  of  others. 
It  exists  in  great  quantity  in  the  concrete  juice 
of  the  poppy,  and  is  known  as  opium.  It  is 
soluble  in  boiling  water  and  alcohol,  as  well  as 
in  all  acids.  When  distilled  it  emits  white  va- 
pours, which  aro  condensed  into  a  yeUow  oil. 
Some  water  and  carbonate  of  ammonia  pass  into 
the  roceiver,  and  at  last  carbonic  acid  gas,  am- 
monia, and  carburetted  hydrogen  are  disengaged, 
and  a  bulky  charcoal  is  left  behind.  Many  other 
substances  besides  opium  possess  narcotic  quali- 
ties. Thus  the  inspissated  juice  of  the  garden 
lettuce  rosembles  opium  in  its  appearance  and 
qualities,  and  is  obtained  in  a  rimilar  manner. 
The  deadly  night  shade  furnishes  a  narcotic  sub- 
stance, as  do  also  hemlock,  black  heUeboro, 
strammonium,  and  fox-glove.  All  these  aro  active 
poisons,  if  taken  in  large  quantity. 

Vegetable  adds.  The  acids  derived  from  the 
vegetable  kingdom  have  been  multiplied  by 
modem  chemists  to  the  number  of  116.  Some 
of  these  acids  exist  ready  formed  in  the  juices 
of  the  plant,  as  the  acetic,  oxalic,  citric,  malic, 
&c.;  others  aro  in  certain  states  of  combination, 
and  do  not  exhibit  their  acid  qualities  until  arti- 
ficially decomposed,  such  as  the  camphoric,  su- 
beric, pyrolignous,  &c. 

Oxalic  acid.  If  the  expressed  juice  of  the 
wood  sorrol,  {oxalis  acetoeella)  is  left  to  evaporate 
slowly,  it  deposits  small  crystals  of  a  yellowish 
colour  and  saltish  taste,  which  are  known  by 
the  name  of  salt  of  sorrel,  that  is,  a  salt  with  ex- 
cess of  acid;  firom  which  the  acid  maybe  obtained 
puro,  by  a  simple  chemical  process.  Oxalic  acid, 
in  its  puro  state,  is  always  solids  Its  taste  is 
sharp  and  acrid.  It  is  readily  soluble  in  cold 
water,  and  is  distinguished  from  other  acids  by 
its  property  of  decomposing  all  calcareous  salts, 
and  foiming  with  lime  a  salt  insoluble  in  water. 
Hence  it  is  used  by  chemists  as  a  test  to  detect 
the  presence  of  calcareous  salts.  But  it  is  not 
used  in  medicine  or  the  arts,  except  in  its  state 
of  acidulum,  in  which  it  is  employed  to  make 
a  sort  of  lemonade,  and  to  discharge  stains  of 
ink.  It  has  been  found  also  in  OMtlis  camiculata^ 
fferamum  aciduumy  in  the  several  speciesof  riMMx, 
and  in  the  pubescence  of  deer  arieUnum, 

AeeHc  addy  or  vinegar,  which  is  generally  man- 
ufiictured  from  wine  or  sugar  in  a  certain  stage 
of  fermentation,  has  also  been  found  ready  formed 
in  the  sap  of  several  trees,  as  analysed  by  Vau- 
quelin;  and  also  in  the  acid  juice  of  the  deer 
ariednumy  of  which  it  forms  a  constituent  part. 
It  was  obtained  also  by  Scheele  from  the  sap  of 
the  sambucus  fiigroy  and  is  consequently  to  be 
regarded  as  a  native  vegetable  acid.  It  is  dis- 
tinguidbied  from  other  vegetable  acids  by  its 


forming  soluble   salts  with    the    alkalies   and 
earths. 

Citric  add.  This  substance  exists  in  the 
juice  of  the  lemon.  It  has  an  agreeable  acidu- 
lous taste,  especially  when  diluted  with  water. 
By  a  rod  heat  it  yields  carbonic  acid  gas,  and 
carburotted  hydrogen  gas,  and  is  reduced  to  char- 
coal. Nitric  acid  converts  it  into  oxalic  and 
acetic  acid;  and  with  lime  it  forms  a  salt  insol- 
uble in  water.  It  is  much  used  as  lemon  juice 
to  give  a  seasoning  to  liquors,  which  it  does 
equaUy  well  in  its  concentrated  state  also.  It 
has  been  found  in  an  unmixed  state  in  the  fol- 
lowing vegetable  substances:  in  the  juice  of 
oranges  and  lemons,  and  in  the  berries  of  vacdn- 
ium  axyeoeeui,  dHs  idafa,  prunus  padusy  solatium 
duloamaray  and  rosa  canifMy  as  well  as  in  many 
fruits  mixed  with  other  acids. 

MaKc  add.  This  acid  is  found  in  the  juice 
of  unripe  apples,  whence  it  derives  its  name;  but 
it  is  found  also  in  the  juice  of  berberries,  elder- 
berries, gooseberries,  plums  and  conunon  house 
leek.  It  cannot  be  obtained  in  a  crystallized 
and  solid  foxtn;  but  if  left  exposed  to  the  air,  it 
becomes  thick  and  viscous.  It  is  decomposed 
by  heat  and  strong  acids;  nitric  acid  converts  it 
into  oxalic  acid.  It  combines  with  the  alkalies 
and  several  of  the  metals,  and  forms  with  lime 
a  soluble  salt,  by  which  test  it  is  distinguished 
from  other  adds.  It  is  used  chiefly  in  the  la- 
boratory. 

Chllic  add.  This  add  is  derived  chiefly  from 
nut  gaUs,  by  exposing  a  quantity  of  the  powder 
to  a  moderate  heat  in  a  glass  rotort,  when  the 
acid  will  fonn  on  the  top  in  octohedral  crystals. 
Its  taste  is  austero  and  astringent;  and  it  reddens 
vegetable  blues.  It  is  soluble  both  in  water  and 
alcohol,  and  communicates  to  solutions  of  iron 
a  deep  purple  or  black  colour.  When  exposed 
to  a  gentle  heat,  it  sublimes  without  alteration; 
but  a  strong  heat  decomposes  it.  Nitric  acid 
converts  it  into  the  malic  and  oxalic  acids.  It 
is  of  great  utility  in  the  art  of  dyeing,  and  forms 
the  basis  of  all  black  colours,  and  of  those  with 
a  dark  ground.  It  is  an  excellent  test  of  the 
presence  of  iron,  and  with  the  sulphate  of  iron 
or  copperas  it  forms  common  writing  ink. 

Tartaric  add.  In  old  wine  which  has  been 
kept  in  a  cask,  a  sediment  is  precipitated  which 
adheres  to  the  sides  and  bottom,  and  forms  a 
crust  known  by  the  name  of  tartar,  which  is  a 
combination  of  potass  and  a  peculiar  acid  in 
excess.  The  compound  is  supertartrate  of  potass 
and  the  acid  in  its  state  of  purity  is  the  tartaric 
acid  with  potass;  it  forms  a  salt  that  is  with 
difficulty  soluble.  It  exists  in  the  following 
vegetable  substances :  in  the  pulp  of  tamarinds, 
in  the  juice  of  the  grape,  mulberries,  sorrel,  and 
sumac;  and  the  roots  of  triticum  repensy  and 
leontodon  taraxacum.  It  is  not  much  used  except  ' 
by  chemists;  but  the  supertartrate,  frx>m  which 
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it  is  usaally  obtained,  is  well  known  as  the  use- 
ful medicine  called  cream  of  tartar. 

Benzoic  acid.  The  benzoin  of  the  shops  is 
a  resinous  exudation  from  styrax  bcnsoe,  a  tree 
which  grows  in  the  island  of  Sumatra.  From 
this  substance  benzoic  acid  is  procured.  As  it 
is  met  with  in  commerce,  it  is  usually  contam- 
inated  with  some  resinous  and  oily  matters. 
When  pure,  benzoic  acid  has  no  smell;  when 
sublimed,  it  assumes  the  form  of  long  flat  pris- 
matic needles,  having  a  beautiful  silvery  lustre. 
It  is  used  in  medicine  more  to  give  flavour  to 
other  more  active  drugs  than  for  any  efficacy  it 
possesses  of  itself. 

Prumc  add.  This  acid  is  generally  classed 
among  the  animal  acids,  because  it  is  obtained 
in  greatest  abundance  from  animal  substances. 
But  it  has  been  proved  to  exist  in  vegetable  sub- 
stances also,  and  is  procured  by  distilling  laurel 
leaves,  or  the  kernels  of  the  peach  and  cherry, 
or  bitter  almonds.  When  pure  it  forms  a  colour- 
less fluid,  with  an  odour  resembling  that  of  the 
peach  blossom.  It  does  not  redden  vegetable 
blues,  but  it  is  characterised  by  its  property  of 
forming  a  bluish-green  precipitate  when  it  is 
poured  with  a  little  alkali  added  to  it  into 
solutions  containing  iron.  It  is  a  virulent  poison. 
From  experiments  on  the  vegetable  acids,  it  ap- 
pears that  they  all  contain,  as  elements^  carbon, 
oxygen,  and  hydrogen,  and  that  prussic  acid 
contains  a  portion  of  nitrogen.  Grallic  acid  con- 
tains more  carbon  than  the  other  vegetable  acids, 
and  oxalic  add  more  oxygen. 

Modem  chemistry  has  detected  a  great  many 
more  acids  in  v^;etable  substances,  such  as  in 
kino,  cinnamon,  camphor,  &c. 

Oils,  Vegetable  bodies  afibrd  a  great  variety 
of  oily  substances,  difiPering  considerably  in  their 
properties.  These  oils  have  been  divided  into 
fixed,  solid,  and  volatile.  Fixed  oils  are  but 
seldom  found  except  in  the  seeds  of  plants,  and 
especially  in  the  dicotyledonous  class.  Occa- 
sionally they  exist  in  the  pulp  of  fleshy  firuits, 
as  in  that  of  the  olive,  which  yields  the  mostabim- 
dant  and  valuable  species  of  all  fixed  oils.  But 
dicotyledonous  seeds  which  contain  oil,  contain 
also  at  the  same  time  a  quantity  of  mucilage 
and  fecula,  and  form,  when  bruised  in  water,  a 
mild  and  milky  fluid  known  by  the  name  of 
emulsion;  on  this  account  they  are  sometimes 
denominated  emulsive  seeds.  Some  seeds  readily 
yield  their  oil  by  simple  pressure,  having  been 
previously  reduced  to  a  soft  pulp  by  pounding 
them  in  a  mortar.  Others  require  to  be  exposed 
to  the  action  of  heat,  which  is  applied  to  them 
by  means  of  pressure  between  warm  plates  of 
tin,  or  of  the  vapour  of  boiling  water,  or  of 
roasting  before  they  are  subjected  to  the  press. 
But  the  oU  which  is  thus  expressed,  is  still 
mixed  or  combined  with  other  substances,  such 
as  feoula,  starch,  and  mucilage,  which  sometimes 


subside  spontaneously,  if  the  liquid  b  kept  in  a 
state  of  repose;  first  tiie  grosser  parts,  such  as  the 
fragments  of  parenchyma,  that  may  Imve  beenex- 
pressed  along  with  the  oil;  then  the  green  fecula, 
then  the  starch,  and  lastly  the  mucilage.  The 
oil  is  now  left  in  a  state  of  tolerable  purity, 
but  not  yet  without  a  mixture  of  other  sub- 
stances, to  deprive  it  of  which  chemists  employ 
a  variety  of  processes.  Fixed  oil,  when  pure, 
is  generally  a  thick  and  viscous  fluid,  of  a  mild 
or  insipid  taste,  and  without  smell.  But  it  is 
never  entirely  without  some  colour,  which  is 
for  the  most  part  green  or  yellow.  Its  specific 
gravity  is  to  water  as  9.403  to  1 .000.  It  is  insol- 
uble in  water,  is  decomposed  by  the  acids,  and 
with  the  alkalies  it  forms  soap.  When  exposed 
to  the  atmosphere  it  becomes  inspissated  and 
opaque,  and  assumes  a  white  colour  and  a  resem- 
blance to  iat.  This  is  in  consequence  of  the  ab- 
sorption of  oxygen;  but  owing  to  the  appear- 
ance of  a  quantity  of  water  in  oil  that  is  ex- 
posed to  the  action  of  the  air,  it  has  been  thought 
that  the  oxygen  absorbed  by  it  is  not  yet  perhaps 
assimilated  to  its  substance.  When  exposed  to 
cold  it  congeab  and  crystallizes,  or  assumes  a 
solid  and  granular  form;  but  not  till  the  ther- 
mometer has  indicated  a  degree  considerably 
below  the  freezing  point.  When  exposed  to  the 
action  of  heat  it  is  not  volatilized  till  it  begins 
to  boil,  which  is  at  GOO*'  of  Fahrenheit.  By 
distillation  it  is  converted  into  water,  carbonic 
acid,  and  carburetted  hydrogen  and  carbon;  the 
product  of  its  combuaiion  is  nearly  the  same, 
and  hence  it  is  a  compound  of  carbon,  oxygen, 
and  hydrogen.  Some  oils  remain  solid  at  the 
ordinary  temperature  of  the  atmosphere,  such 
as  palm  and  oocoaruut  oil,  and  wax,  which  in 
its  properties  resembles  the  oleaginous  bodies. 
Of  the  fixed  oUs  some  ore  of  a  fatty  nature,  and 
are  readily  inspissated  by  the  action  of  the  air; 
others  dry  into  a  sort  of  tenacious  varmsh. 

Olive  oil  is  expressed  from  the  pulp  of  the 
fruit  of  the  olive  tree,  {Olea  Ewropea)  a  shrub 
that  is  indigenous  to  the  south  of  Europe.  In 
the  manufacture  of  the  oil,  the  fruit  is  first  broken 
in  a  mill  and  reduced  to  a  sort  of  paste.  It  is 
then  subjected  to  the  action  of  a  press,  and  the 
oU,  which  is  now  easily  separated,  swims  on  the 
top  of  the  water  in  the  vessel  beneath.  It  is 
manufactured  chiefly  in  France  and  Italy,  and 
is  much  used  throughout  Europe  to  give  a  sea- 
soning to  food. 

Almond  oil  is  extracted  from  the  fruit  of  the 
almond  tree,  {amjfgdaliu  communis)  a  native  of 
the  south  of  Europe,  llie  almonds  are  first 
well  rubbed  or  shaken  in  a  coarse  bag  or  sack, 
to  separate  a  bitter  powder  which  covers  their 
epidermis.  They  are  then  pounded  to  a  paste 
in  mortars  of  marble,  which  paste  is  afterwards 
subjected  to  the  action  of  a  press,  and  tlie  oil  is 
now  obtained  as  in  the  case  of  the  olive.    It  is 
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of  a  clear  tmosparent  colour,  almost  without 
smell  or  taste,  and  is  used  where  fine  oils  are 
requisite. 

Bapegeed  ail  is  extracted  from  the  hrassicof 
napusy  and  eampestris.  It  is  less  fixed,  and  less 
liable  to  become  rancid  than  the  two  former, 
and  is  manufiactured  chiefly  in  Flanders. 

Oil  of  behen  is  extracted  from  the  fruit  of  the 
guilandina  mchringOy  common  in  Egypt  and 
Africa.  It  is  apt  to  become  rancid,  but  is  with- 
out odour,  and  is  on  this  account  much  used  in 
perfumery. 

Drying  ails.  The  principal  of  these  are  lint- 
seed  oil,  nut  oU,  poppy  oil,  and  hempseed  oil. 
Lintseed  la  obtained  from  flax  seed,  which  is 
first  of  all  roasted,  in  order  to  dry  up  the  muci- 
lage contained  in  the  seed,  as  also  to  promote 
the  freer  and  more  copious  separation  of  the  oil. 
This  oil  still  contains  a  portion  of  mucilage,  and 
hence  perhaps  its  property  of  quickly  drying 
and  hardening  depends.  Long  boiling  conyerts 
it  into  a  sort  of  yamish.  With  the  oxide  of 
lead  it  forms  a  conyenient  lute,  much  used  in 
the  arts.  Nut  m1  is  extracted  firom  the  hazel  or 
walnut.  The  kernel  is  first  slightly  roasted,  and 
then  subjected  to  pressure,  when  the  oil  flows 
out.  It  is  used  for  food  in  some  parts  of  France, 
and  in  the  coarser  kinds  of  painting.  It  b  apt 
to  become  rancid.  Poppy  oil  is  procured  from 
the  seeds  of  a  poppy,  (jMpaversomni/erum)  which 
is  cultiyated  in  France  for  this  purpose.  It  is 
clear  and  transparent,  and  dries  readily;  and 
when  pure  is  without  taste  and  odour.  It  is 
used  for  the  same  purposes  as  the  oliye  oU,  for 
which  it  is  often  sold.  Hempseed  oil  is  procured 
from  the  hemp,  has  a  harsh  and  disagreeable 
taste,  and  is  used  only  for  mixing  up  the  coarser 
paints. 

Volatile  oils,  A  great  yariety  of  yegetables 
contain  an  oil  which,  being  of  a  lighter  and  less 
permanent  nature  than  the  fixed  oils,  has  been 
called  yolatile  or  essential  oil.  These  oils  per- 
vade almost  eyery  part  of  the  plant.  They  are 
found  in  many  roots,  to  which  they  impart  a 
fragrant  and  aromatic  odour,  with  a  somewhat 
acrid  taste.  The  roots  of  iniUa  hd^um^  genista 
canariensis,  and  many  others,  contain  oils  of  this 
sort.  They  are  found  also  in  the  bark,  as  in  the 
cinnamon  tree;  or  in  the  wood,  as  in  the  sassa- 
fras and  the  fir;  in  the  leaves  of  labiate  plants, 
such  as  mint,  rosemary,  marjoram;  and  of  the 
odorous  unibelli/ercBy  such  as  fennel,  chorvil,  an- 
gelica ;  and  of  plants  with  compound  flowers, 
such  as  worm-wood.  They  are  found  also  in 
the  flower  itself,  as  in  the  flowers  of  camomile 
and  the  rose;  and  in  the  fruit,  as  in  pepper 
and  ginger;  and  lastly,  in  the  external  integu- 
ments of  many  seeds;  but  never  in  the  cotyle- 
don. It  is  probable  that  every  plant  possessing 
a  peculiar  odour  owes  this  to  a  peculiar  oil,  and 
that  vhis  aroma  Is  caused  by  the  voUtile  particles 


of  the  oil  being  continually  given  off  from  the 
plant.  Volatile  oils  are  obtained  by  expression 
finom  the  plant,  or  distillation.  They  are  char- 
acterised by  their  strong  and  aromatic  odour, 
and  rather  acrid  taste.  They  are  soluble  in  al- 
cohol, but  are  not  readily  converted  into  soaps 
by  alkalies.  They  are  very  inflammable,  and 
are  volatilized  by  a  gentle  heat.  Like  fixed  oils, 
their  specific  gravity  is  generally  less  than  that 
of  water,  on  the  surfiuse  of  which  they  will 
float,  though  in  some  cases  it  is  found  to  be 
greater  thim  that  of  water,  in  which  they  con- 
sequently sink.  They  are  much  prized,  on 
account  of  their  agreeable  taste  and  odour,  and 
are  prepared  and  sold  under  the  name  of  distilled 
waters  or  essences.  Oil  of  turpentine  is  used 
as  a  varnish,  and  for  mixing  with  other  oils  in 
the  composition  of  pigments. 

Wax.  This  substance  is  found  exuding  from 
the  upper  surfisM^  of  the  leaves  of  many  trees.  It 
exudes  also  from  other  parts  of  the  plants  be- 
sides the  leaf,  and  assumes  a  more  stifle  and  con- 
crete form,  as  from  the  catkins  of  the  poplar, 
the  alder,  and  the  fir,  from  the  fruit  of  the 
myrica  eerifera  and  erotan  sebiferum;  but  par- 
ticularly from  the  anthene  of  flowers.  Bees* 
wax,  though  an  animal  production,  agrees  so 
closely  in  all  its  characters  with  that  from  plants, 
that  there  can  be  no  doubt  of  their  being  tlie 
same  substance.  It  was  at  one  time  the  opinion 
of  naturalists,  that  the  bees  collected  their  wax 
ready  formed  from  the  pollen  of  plants;  but 
Huber  has  shown  that  the  pollen  which  the  bees 
carry  to  their  hives  is  employed  as  the  food  of 
their  larvs;  and  that  the  wax  is  manufiictured 
by  them  from  the  saccharine  juices  of  the  flower. 
It  exudes  fit>m  the  rings  in  the  abdomen  of 
these  insects,  and  is  employed  by  them  in  con- 
structing the  walls  of  their  cells.  Wax,  as  it 
comes  from  the  bee-hive,  has  a  yellow  colour 
and  a  peculiar  smell,  both  of  which  are  derived 
from  the  honey  with  which  the  wax  ceUs  ar« 
filled.  To  free  it  from  these  impurities,  it 
is  melted  in  water  and  cast  into  thin  ribbons, 
which  are  exposed  to  the  light  of  the  sun,  till, 
by  the  joint  action  of  the  light  and  moisture, 
they  are  bleached  white.  Several  fusions  and 
exposures  are  required,  however,  to  render  it 
perfectly  pure. 

Wax,  when  pure,  is  tasteless  and  inodorous, 
insoluble  in  water  or  alcohol,  but  combines 
with  the  fixed  oils,  forming  with  them  a  paste 
or  cerate.  It  readily  combines  with  alkalies, 
and  assumes  the  consistence  of  soap.  The  acids 
have  little  action  on  it,  and  on  this  account  wax 
forms  a  convenient  chemical  lute.  Wax  softens 
with  heat,  and  melts  at  the  temperature  of  142° 
if  unbleached,  and  155^  when  pure;  at  a  higher 
temperature  it  boils  and  passes  off  into  vapour, 
which  vapour  may  be  set  on  fire  by  the  appli- 
cation of  a  red  heat.    Hence,  its  utility  in  mak- 
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ing  candles;  and  hence  an  explication  of  this 
singular  phenomenon  observable  in  the  ptctam- 
fitis  fraxinella.  This  plant  is  fragrant,  and  the 
odour  which  it  diffuses  around  forms  a  partial 
and  temporary  atmosphere,  which  is  inflammable; 
for  if  a  lighted  candle  or  other  ignited  body  is 
brought  near  to  the  plant,  especially  in  the  time 
of  drouglits,  its  atmosphere  immediately  takes 
fire.  This  phenomenon  was  first  obserred  by 
the  daughter  of  the  celebrated  Linnsus,  and  is 
explained  by  supposing  the  partial  and  tempor- 
ary atmosphere  to  contain  a  portion  of  wax  ex- 
uded firom  the  plants,  and  afterwards  reduced  to 
vapour  by  the  action  of  the  sun.  The  result  of 
its  combustion  in  oxygen  gas  was,  according  to 
Lavoisier,  carbonic  acid  and  water,  in  such  pro- 
portions as  to  lead  him  to  conclude  that  100 
parts  of  wax  are  composed  of  82.28  of  carbon, 
and  17.72  of  hydrogen.  But  owing  to  the  little 
action  of  acids  on  it,  there  seems  reason  to  be- 
lieve that  it  contains  also  oxygen  as  an  ingre- 
dient. Wax  possesses  all  the  essential  properties 
of  a  fixed  oil.  But  fixed  oils  have  the  property 
of  becoming  concrete,  and  of  assuming  a  waxy 
appearance  when  long  exposed  to  the  air,  in 
consequence,  as  it  seems,  of  the  absorption  of 
oxygen.  Wax,  therefore,  may  be  considered  as 
a  fixed  oil  rendered  concrete,  perhaps  by  the 
absorption  of  oxygen  during  the  progress  of  vege- 
tation. But  if  this  theory  is  just,  the  wax  may 
be  expected  to  occur  in  a  considerable  variety  of 
states,  according  to  its  degree  of  oxygenation, 
and  this  is  accordingly  the  ease.  Sometimes  it 
has  the  consistency  of  butter,  and  is  denominated 
butter  of  wax,  as  butter  of  coco,  butter  of  galam; 
sometimes  its  consistency  is  greater,  and  then  it 
is  denominated  tallow,  as  tallow  of  croton;  and 
when  it  has  assumed  its  last  degree  of  consis- 
tency, it  then  takes  the  appellation  of  wax.  The 
butter  of  cacao  is  extracted  from  the  seeds  of 
the  theobroma  eacao,  or  chocolate  plants,  either 
by  boiling  them  in  water,  or  by  subjecting  them 
to  the  action  of  the  press,  after  luiving  exposed 
them  to  the  vapour  of  boiling  water.  They 
yield  almost  half  their  quantity  of  butter.  It 
is  at  first  brown  or  yellow,  but  when  well  puri- 
fied it  is  white;  its  taste  is  sweet,  its  firacture 
slightly  granular,  and  its  touch  unctuous.  It 
is  to  this  butter  that  chocolate  owes  its  flavour 
and  unctuosity.  Butter  of  coco  is  found  in  the 
fruit  of  the  coco-nut  tree.  It  is  expressed  from 
the  pulp  of  the  nut,  and  is  even  said  to  separate 
from  it  when  in  a  fluid  state,  as  cream  separates 
from  milk.  Butter  of  nutmeg  is  obtained  from 
the  seeds  of  the  m^rioica  officinalis^  or.  nutmeg 
tree.  They  are  pounded  and  formed  into  a  paste 
with  water,  and  then  subjected  to  the  action  of 
the  press.  The  butter  is  firm  and  onmge  coloured, 
and  of  a -sweet  and  aromatic  smell.  From  the 
croton  scbiferum,  a  tree  that  grows  in  Asia  and 
America,  a  waxy  substance  is  extracted,  of  the 


consistence  of  tallow.  It  adlieres  to  the  surface 
of  the  fruit,  and  is  detached  from  it  by  means 
of  boiling  the  fruit  in  water.  Its  odour  is  rather 
pleasant,  but  it  acts  as  a  violent  putative.  The 
Chinese  use  it  in  the  manufacture  of  candles. 

The  myrica  cerifsra,  a  plant  which  grows 
abundantly  in  Louisiana  and  other  parts  of  North 
America,  furnishes  the  wax  of  myrtle.  The 
berries,  which  are  about  the  size  of  a  pepper 
com,  are  gathered  and  thrown  into  a  kettle 
which  is  nearly  filled  with  water.  The  water 
is  then  made  to  boil,  and  the  wax  which  is  ex- 
tracted floats  on  the  sur&ce.  It  is  of  a  pale 
green  colour;  its  specific  gravity  is  1.0160,  it 
melts  at  the  temperature  of  109®;  and  when 
strongly  heated  bums  with  a  white  flame  pro- 
ducing smoke,  and  emitting  an  agreeable  odour. 
Wax  is  also  extracted  from  a  variety  of  other 
vegetables,  and  has  been  detected  by  Proust  in 
the  green  fecula  of  many  plants,  as  in  that  of 
the  cabbage.  He  considers  it  as  a  constituent 
part  of  the  pollen  of  all  flowers,  and  thinks  that 
the  bees  collect  it  along  with  the  gluten  of  the 
pollen,  which,  according  to  him,  serves  them  for 
food.  Certainly  it  is  one  of  the  most  abundant 
of  vegetable  principles,  and  is  of  great  utility 
both  in  medicine  and  in  the  arts.  Its  soft  and 
unctuous  qualities  render  it  fit  for  being  em- 
ployed as  an  ingredient  in  ointments  and  plasters, 
and  in  a  great  variety  of  other  medicaments.  It 
is  employed  also  by  the  sculptor,  statuary,  and 
modeller,  in  the  exercise  of  their  arts.  But  its 
chief  utility  consists  in  its  being  better  adapted 
than  all  other  substances  f(»r  the  manufiBu;ture 
of  candles.  The  candle  bums  with  a  clear  and 
brilliant  flame,  and  the  wick  needs  no  snuffing. 

Resins.  The  term  resina  was  given  by  the 
ancients  to  the  expressed  juice  of  certain  pine 
trees,  and  corresponds  to  our  conmion  resin. 
Many  vegetables  yield  a  resinous  juice.  It  is 
obtained  either  by  exudation  from  trees,  or  by 
digesting  the  substance  containing  the  resin  in 
alcohol.  In  the  first  case,  it  exudes  from  natural 
or  artificial  openings  in  the  bark  and  part  of 
the  wood  of  trees.  The  resin  flows  out  in  sum- 
mer in  a  liquid  state,  it  being  held  in  solution 
by  a  volatile  oil,  which,  when  the  exudation  is 
exposed  to  the  air,  either  makes  its  escape  or  is 
converted  into  resin  by  the  absorption  of  oxygen. 
When  this  change  takes  place  the  liquid  is  con- 
verted into  a  solid  resin.  In  the  second  place, 
the  alcoholic  solution  being  diluted  with  water, 
the  resin  &lls  down,  and  the  alcohol  is  recovered 
by  distilling  the  diluted  liquor. 

Resins  are  solid  substances,  naturally  brittle, 
have  a  certain  degree  of  transparency,  and  a 
colour  most  commonly  inclining  to  yellow. 
Their  taste  U  insipid,  and  they  have  no  smell 
except  when  they  retain  a  portion  of  volatile 
oil,  in  which  case  they  partake  of  the  odour  and 
acrid  taste  of  that  oil.    They  are  insoluble  in 
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water,  most  of  them  are  souble  in  alcohol,  and 
some  of  them  in  the  fixed  oils.  When  exposed 
to  heat  they  melt  and  afterwards  take  fire,  burn- 
ing with  a  strong  yellow  flame,  and  evolving  a 
great  deal  of  smoke.  Their  elejnentary  consti- 
tution consists  of  carbon,  hydrogen,  and  oxygen. 

Besiny  or  Rosin.  This  subrtance  exudes  in 
the  form  of  drops  or  teal's,  from  the  various 
species  of  i4nes.  Its  flow  is  generally  aided  by 
means  of  incisions  into  the  bark  and  wood, 
and  it  receives  dififerent  appellations  according 
to  the  species  firom  which  it  is  obtained.  If  it  is 
obtained  from  the  pituu  syhetiriSy  it  is  denom- 
inated common  turpentine;  j&om  pifiAU  laria 
Venice  turpentine;  or  from  amyrit  baUameay 
Canada  balsam.  It  originally  consists  of  two 
ingredients,  oil  of  turpentine  and  rosin.  The 
oil  is  extracted  by  distillation,  and  the  resin  re- 
mains behind.  If  the  distillation  is  continued 
to  dryness,  the  residuum  is  common  rosin,  or 
colophonium ;  but  if  water  is  mixed  with  it  while 
yet  fluid  and  incorporated  by  violent  agitation, 
the  residuum  is  yellow  rosin.  The  yellow  rosin 
is  the  most  ductile,  and  the  most  generally  used 
in  the  arts.  Oil  of  turpentine  b^ins  to  boil  at 
813°  of  the  thermometer;  but  if  the  ebuUition 
be  still  fiirther  continued,  the  temperature  rises 
to  350°,  or  even  higher,  showing  the  presence  of 
more  than  one  volatile  oil. 

From  the  resinous  juices  of  the  fir,  the  sub- 
stances known  by  the  name  of  pitch  and  tar 
are  also  manufactured.  The  trunk  is  out  or  deft 
into  pieces  of  a  convenient  size,  which  are  piled 
togeUier  in  heaps,  and  covered  with  tur£  They 
are  then  set  on  fire,  and  the  resinous  juice  which 
is  thus  extricated,  being  prevented  from  escaping 
in  a  volatile  state  by  means  of  the  turf,  is  pre- 
cipitated and  collected  in  a  vessel  ben^th.  It 
is  partly  converted  into  an  empyreumatic  oil, 
and  is  now  tar,  which  by  being  fieulher  inspis- 
sated, is  turned  into  pitch. 

Mastic,  This  resin  is  extracted  from  the  pis- 
taoea  Imtiseusy  a  tree  which  grows  plentifully  in 
the  island  of  Chios.  It  exudes  in  a  fluid  state 
from  incisions  made  in  the  stem,  and  concretes 
into  brittle  grains,  somewhat  yellowish  and 
semi-transparent,  In  this  state  it  is  sold  under 
the  name  of  mastic.  It  has  scarcely  any  taste; 
but  wh^i  heated  it  melts  and  exhales  a  fragrant 
odour.    It  is  sometimes  employed  as  a  varnish. 

Sandarae.  This  resin  is  obtained  from  the 
jwUperus  communis^  or  common  juniper,  by 
spontaneous  exudations.  It  concretes  in  the 
form  of  small  round  tears,  somewhat  brownish 
and  semi-transparent,  resembling  mastic.  It  is 
also  emplojied  as  a  varnish. 

Elemi,  This  resin  is  extracted  from  the 
amjtris  sUmfetOy  a  tree  which  grows  in  North 
America.  It  exudes  from  incisions  made  in  the 
bark  during  dry  weather,  and  is  left  to  harden 
in  the  sun.    It  is  of  a  pale  yellow  c(^our,  and 


strong  smell,  and   is  somewhat  semi-transpar- 
ent. 

Tckcambac,  This  resin  is  the  produce  of  tlie 
fagara  octctndray  and  popultu  baUcunifera,  It 
b  brought  from  America  in  large  oblong  masses, 
wrapped  in  ^ag  leaves.  Its  colour  is  light  bro^vn. 
It  is  brittle  but  easily  melted  by  heat^  and  it 
has  been  found  to  be  soluble  in  alkalio  and  nitric 
acids. 

Labdanum,  This  resin  is  obtained  from  the 
cishu  erstieuSy  a  shrub  which  grows  in  Candia 
and  other  Grecian  islaads.  The  surfrce  of  the 
leaves  is  covered  with  a  viscid  juice,  which  is 
collected  by  a  sort  of  rake  funiished  with  thongv 
of  leather,  to  which  the  juice  adheres.  It  is 
afterwards  scraped  from  the  thongs  with  a  knife. 
It  is  very  soft,  and  always  mixed  with  sand  and 
dust.  Its  colour  is  blackish,  its  odour  fragrant, 
ahd  its  taste  bitter.  When  dissolved  in  alcohol, 
it  leaves  behind  it  a  little  gum.  It  is  employed 
in  medicine  as  an  astringent. 

OpcbcUsamunky  or  balm  q/  Gilead,  This  resin, 
which  has  obtained  a  sort  of  notoriety  for  its 
fancied  medical  virtues,  b  the  produce  of 
the  amyris  Gileadensisy  a  shrub  which  grows  in 
Judea  and  Arabia;  but  it  is  so  much  valued  by 
the  Turks,  that  its  importation  is  prohibited. 
This  is  the  balm  of  Gilead  so  much  celebrated 
in  Scripture.  Pliny  says  it  was  first  brou^t  to 
Ilome  by  the  generals  of  Vespasian.  It  b  ob- 
tained in  a  liquid  state  from  incisions  in  the 
bark,  and  b  somewhat  bitter  to  the  taste. 

Copaiva  balsam,  Thb  resin  is  obtained  from 
the  copai/ora  offidnalisy  a  tree  which  grows  in 
South  America.  It  exudes  from  artificial  in- 
cisions, having  at  first  the  consbtence  of  oil,  but 
gradually  assuming  the  conmstence  of  honey. 
It  b  transparent,  and  of  a  yellow  colour,  with 
an  agreeable  smcdl,  but  pungent  nauseous  taste. 
It  b  a  combination  of  resin  and  volatile  oil, 
which  may  be  separated  by  dbtillation  with 
water.  It  b  insoluble  in  water,  but  abundantly 
soluble  in  alcohol.    It  b  used  only  as  a  medicine. 

Dragon* s  blood.  Thb  resin  b  obtained  from 
the  dracoBHa  dracOy  pteroearpus  dracOy  and  cal- 
amus rotanffy  plants  that  grow  in  the  East  Indies, 
and  in  Spuush  America.  Its  colour  is  a  dark 
red.  It  b  tasteless  and  almost  Inodorous.  Its 
fracture  b  g^ssy,  and  its  powder  of  a  deep 
crimson  hue.  It  b  brought  to  thb  country  in . 
small  masses,  wrapped  in  leaves,  and  b  used 
chiefly  as  a  tooth  powder. 

Guiac,  Thb  renn  b  the  produce  of  the 
grdacum  ofidnalOy  a  tree  which  grows  in  the 
West  Indies.  It  exudes  spontaneously,  or  is 
driven  out  in  a  mdted  state  by  means  of  the 
action  of  heat.  Its  colour  b  green  with  some 
transparency,  its  consbtence  brittle,  its  fracture 
vitreous.  It  has  scarcely  any  taste,  and  no  smell ; 
but  when  thrown  on  burning  coab  it  exhales  a 
1  fragrant  odour.    It  b  used  in  medicine. 


148 


HISTORY  OP  THE  VEaETABLE  KINGDOM. 


Botany  Bay  resin.  This  resin  is  said  to  be 
the  pzoduce  of  the  acarois  retvniferOy  a  tree  which 
grows  abundantly  in  New  Holland,  especially 
near  Botany  Bay.  The  resin  exudes  spontan- 
eously from  the  trunk  of  the  singular  tree  which 
yields  it,  especially  if  the  bark  be  wounded.  It 
is  at  first  fluid,  but  becomes  gradually  solid  when 
dried  in  the  sun.  It  is  insoluble  in  water,  but 
communicates  to  that  liquid  the  flavour  of 
fltorax.    Alcohol  dissolyes  it. 

Qreen  resin.  This  resin  constitutes  the  colour- 
ing matter  of  the  leaves  of  trees,  and  of  almost 
all  v^tables.  It  is  insoluble  in  water,  but  sol- 
uble in  alcohol.  When  treated  with  oxymuriatiic 
add  it  assumes  the  colour  of  a  withered  leaf, 
and  exhibits  the  resinous  properties  more  dis- 
tinctly. 

Chpal,  This  resin  is  obtained  from  the  rhus 
ccpalliniumy  a  tree  which  is  found  in  North 
America.  It  is  a  transparent  substance,  witli  a 
slight  tinge  of  brown.  It  possesses  the  general 
properties  of  other  resins,  but  difiers  from  them 
in  not  being  soluble  in  alcohol  or  oil  of  turpen- 
tine, without  peculiar  management.  When 
dissolved  in  any  volatile  liquid,  and  spread  thin 
upon  wood,  metal,  or  paper,  so  that  the  volatile 
menstruum  may  evaporate,  it  forms  one  of  the 
most  perfect  and  moai  beautifrd  of  all  the  var- 
nishes, known  by  the  name  of  Ck>pal  varnish. 
For  this  purpose  it  is  generally  dissolved  in  oil 
of  turpentine. 

Anime,  This  resin  is  obtained  from  the  hy- 
menasa  courbarU,  or  locust  tree,  a  native  of  North 
America.  It  resembles  copal  exactly  in  its  ap- 
pearance, but  difiers  from  it  in  being  readily 
soluble  in  alcohol.  It  is  employed  also  in  mak- 
ing varnishes. 

Lac»  This  resin  is  tlie  produce  of  the  ercton 
lacci/erum,  a  native  of  the  East  Indies.  It  ex- 
udes in  consequence  of  the  puncture  of  an  in- 
sect, whence  it  is  supposed  to  derive  its  colour, 
which  is  deep  red  veiging  to  brown,  with  a  de- 
gree of  semi-transparency.  It  forms  the  basis  of 
many  varnishes,  and  of  the  finest  kinds  of  seal- 
ing wax. 

Bloom,  Upon  the  epidermis  of  the  leaves 
and  fruits  of  certain  species  of  plants,  there  is 
to  be  found  a  fine  soft  and  glaucous  powder.  It 
is  particularly  observable  upon  cabbage  leaves, 
and  upon  plum%  to  which  it  communicates  a 
f )articular  shade.  It  is  known  to  gardeners  by 
the  name  of  bloom.  It  is  easily  rubbed  ofi^  by 
the  fingers,  and  when  viewed  under  the  micros- 
cope seems  to  be  composed  of  small  opaque  and 
unpolished  granules,  somewhat  similar  to  the 
powder  of  starch;  but  with  a  high  magnifying 
power  it  appears  transparent.  When  rubbed 
off  it  is  again  reproduced,  though  slowly.  It 
resists  the  action  of  dews  and  rains,  and  is  con- 
sequently insoluble  in  water.  But  it  is  soluble 
in    alcohol,  fi:om  which   circumstance   it  has 


been  suspected  with  some  probability  to  be  a 
resin. 

Such  are  some  of  the  most  remarkable  of  the 
resins  that  have  been  subjected  to  chemical  analy- 
sis, or  employed  in  medicine  or  the  arts.  Their 
medical  virtues,  however,  are  not  quite  so  great 
as  has  been  generally  supposed,  but  their  utility 
in  the  arts  is  very  considerable.  They  are  em- 
ployed in  the  arts  of  painting,  varnishing,  em- 
balming, and  perfrimery;  and  they  furnish  us 
with  two  of  the  most  important  of  all  materials 
to  a  naval  power,  pitch  and  tar. 

Gum  resins.  There  are  many  plants  which, 
when  cut  or  pierced,  give  out  a  milky  juice  more 
or  less  thick.  This  juice  has  generally  a  strong 
taste,  and  frequently  also  a  peculiar  smell.  These 
mill^  juices  are  contuned  in  the  living  plant  in 
a  peculiar  set  of  vessels,  which  usually  run  along 
the  interior  part  of  the  bark.  The  common 
leontodon  taraxicum^  laduea  virosa^  the  different 
species  of  euphorbioy  and  the  poppy,  may  be 
mentioned  as  examples  of  plants  yielding  these 
milky  juices.  When  the  milky  juice  is  made 
to  exude  from  a  plant,  and  then  exposed  to 
the  atmosphere,  it  becomes  solid,  and  assumes 
different  appearances  according  to  the  plant  firom 
which  it  is  obtained.  Now  these  concrete  juices 
are  the  substances  which  have  long  been  distin- 
guished by  the  name  of  gttm  resins.  Gum  resins 
are  usually  opaque,  or  at  least  their  transparency 
is  inferior  to  that  of  resins.  They  are  always 
solid,  and  most  commonly  brittle,  and  have 
sometimes  a  fatty  appearance.  When  heated 
they  do  not  melt  as  the  resins  do,  neither  are 
they  so  combustible.  Heat,  however,  commonly 
softens  them,  and  causes  them  to  swell.  They 
bum  with  a  flame.  They  have  almost  always 
a  strong  smell,  which,  in  several  instances,  is 
similar  to  that  of  garlic.  Their  taste  also  is 
often  acrid,  and  much  stronger  than  that  of  the 
resins.  They  are  partially  soluble  in  water,  but 
the  solution  is  always  opaque,  and  usually 
milky.  Alcohol  dissolves  only  a  portion  of 
them,  the  solution  is  transparent;  but  when  di- 
luted with  water  it  becomes  milky.  They  dis- 
solve much  better  in  dilute  aloohoL 

Oalbanum,  This  substance  is  obtained  horn 
the  hubon  galbanum^  a  perennial  plant  found  at 
the  Cape  of  Grood  Hope.  An  incision  is  made 
in  the  stem  a  little  above  the  root,  and  the  milky 
juice  flows  out.  When  it  concretes  it  consti- 
tutes galbanum.  It  is  brought  into  this  country 
in  small  pieces,  composed  of  agglutinated  tears 
of  a  yellow  colour,  acrid  and  bitter  taste,  and 
smell  of  garlic.  Water,  vinegar,  and  wine,  dis- 
solves the  greater  part  of  it,  but  the  solution  is 
milky.    It  is  chiefly  used  in  medicine. 

Ammoniac,  This  substance  is  brought  firom 
Africa  in  the  form  of  small  tears,  but  nothing 
certain  is  known  concerning  the  plant  which 
yields  it.    It  is  thought  to  be  a  species  of  fsnda. 
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Its  cblour  is  yellow,  and  taste  nauseous.    It  is 
used  sometimes  in  medicine. 

Soammony^  This  substance  is  the  produce  of 
the  convolvulus  KommoniOy  a  climbing  plant  which 
grows  in  Persia.  The  root  when  cut  yields  a 
milky  juice  by  expression,  which,  when  it  con- 
cretes, forms  scammony.  Its  colour  is  dark  gray, 
its  smell  nauseous  when  rubbed,  and  its  taste 
bitter.  It  forms  with  water  a  green  opaque 
liquid.  It  is  mudi  employed  in  medicine,  and 
operates  as  a  strong  pui^tive. 

Opoponas.  The  plant  from  which  this  sub- 
stance is  obtained,  is  the  pastinacea  opoponaa, 
a  native  of  the  countries  of  the  Levant.  It 
exudes  in  the  state  of  a  milky  juice,  from  in- 
cisions made  in  the  root.  It  is  afterwards  dried 
in  the  sun,  and  is  generally  to  be  met  with  in 
lumps  of  a  reddish  colour,  and  white  within. 
Its  taste  is  bitter  and  acrid,  and  it  forms  with 
water  a  milky  solution. 

Euphorbium,  This  substance  is  the  produce 
of  the  euphorhia  ojficinalis,  a  plant  which  grows 
iu  Africa.  It  is  the  milky  juice  of  the  plant 
dried  in  the  sun,  and  obtained  by  means  of  in- 
cisions. It  assumes  the  form  of  small  yellow 
tears.  It  has  no  smell,  its  taste  ib  caustic.  It 
is  poisonous,  but  is  occasionally  employed  in 
medicine. 

Olibanum,  This  substance  is  obtained  from 
iliejuniperus  fycia^  which  grows  in  Arabia,  par- 
ticularly by  the  borders  of  the  Red  sea.  It  is 
the  frankincense  of  the  ancients.  It  exudes 
from  incisions  made  in  the  tree,  and  concretes 
into  masses  about  the  size  of  a  chestnut.  It  is 
brittle,  transparent,  and  of  a  yellow  colour.  It 
has  little  taste,  but  when  burnt  diffuses  an 
agreeable  odour. 

Sagaprnium,  The  plant  from  which  this  sub- 
stance is  obtained  is  not  well  known;  but  it  is 
supposed  to  be  the  ferula  Persica*  The  sub- 
stance itself  is  brought  from  Egypt,  Persia,  or 
India.  It  is  generally  in  the  form  of  agglutin- 
ated tears.  Its  colour  is  yellow,  its  taste  hot 
and  bitter,  and  its  smell  alliaceous. 

Chmboge  is  the  produce  of  the  mangottana 
cambogictj  a  tree  which  grows  in  the  East  Indies. 
It  exudes  from  incisions  of  the  bark,  and  is 
brought  to  Europe  in  large  cakes  or  cylindrical 
masses.  Its  colour  is  yellow,  and  its  fracture 
vitrious;  but  it  has  no  smell  and  very  little 
taste.  It  forms  with  water  a  yellow  turbid 
liquicl,  but  is  soluble  almost  entirely  in  alcohol. 
In  medicine  it  is  a  strong  puigative.  It  is  much 
used  as  a  pigment. 

Myrrh,  This  substance  is  procured  from  a 
tree  which  grows  in  Abyssinia  and  Arabia;  the 
real  species  of  which  has  not  yet  been  ascertained. 
According  to  Bruce  it  belongs  to  the  mimosa. 
It  exudes  from  the  tree  in  the  state  of  a  yel- 
lowish white  liquid,  which  soon  concretes  into 
a  solid  substance.    The  best  is  transparent^  and 


has  a  reddish  brown  colour.  Its  odour  is  strong 
and  peculiar,  its  taste  bitter  and  aromatic.  It 
does  not  melt  when  heated,  and  bums  with  dif- 
ficulty. It  is  occasionally  used  in  medicine,  and 
as  a  dentifrice. 

AsafceUda,  This  substance,  so  well  charac- 
terised by  its  strong  and  foetid  smell,  is  obtained 
from  the  ferula  asafoetida,  a  plant  which  grows 
in  Perda.  At  four  years  old  the  plant  is  dug 
up  by  the  root;  the  root  is  then  cleaned  and  the 
extremity  cut  off;  a  milky  juice  exudes,  which 
is  collected;  and  when  it  ceases  to  flow  another 
portion  is  cut  off  and  more  juice  extricated.  The 
process  is  continued  till  the  root  is  exhausted. 
The  juice  which  has  been  collected  soon  con- 
cretes, and  constitutes  asafoetida.  It  is  brought 
to  Europe  in  small  agglutinated  grains  of  differ- 
ent colours:  white,  red,  and  yellow.  It  is  hard 
but  brittle.  Its  taste  is  bitter,  and  its  smell  in- 
sufferably foetid;  and  yet  the  Indians  use  it  as 
a  seasoning  for  their  food,  and  call  it  the  food  of 
the  gods.  This  forms  a  strong  contrast  to  the 
name  it  has  obtained  in  Europe,  where  it  is  vul- 
garly known  by  the  appellation  of  devil's  dung. 
It  is  used  in  medicine. 

Aloes,  Strictly  speaking,  aloes  hardly  belongs 
to  the  gum  resins;  but  as  it  often  exudes  spon- 
taneously from  the  leaves  when  the  point  of 
these  is  cut  off,  and  afterwards  gradually  con- 
cretes into  a  solid  mass,  the  analogy  is  so  close 
as  to  warrant  its  insertion  here. 

Two  kinds  of  aloes  occur  in  commerce,  SocO' 
tara  aloeSy  and  Barbadoes  aloes.  The  first  kind 
came  originally  from.  Socotora,  an  island  at  the 
entrance  of  the  Bed  sea;  but  of  late  years  this 
country  is  almost  entirely  supplied  with  aloes 
from  Bombay.  The  plant  which  yields  this 
variety  is  the  aloe  spkata.  The  leaves  are  cut 
off  dose  to  the  stem,  then  cut  in  pieces,  and  their 
juice  allowed  to  run  out;  after  a  sediment  has 
subsided  the  clear  liquid  is  allowed  to  concrete 
in  the  sun.  The  taste  of  aloes  b  entirely  bitter; 
it  is  soluble  in  alcohol  and  water,  and  is  much 
used  in  medicine  as  a  purgative. 

BiUsams,  The  substances  known  by  the  name 
of  balsams  are  nearly  related  to  the  resins  and 
gum  resins.  They  all  contain  benzoic  acid. 
They  are  obtained  by  incisions  made  in  the  bark, 
from  which  a  viscous  juice  flows,  which  is  after- 
wards thickened  by  exposure  to  the  sun  or  a 
fire;  or  they  are  obtained  by  boiling  the  part  of 
the  tree  containing  them.  They  are  thick  and 
viscid  juices,  but  become  readily  concrete;  their 
colour  is  brown  or  red;  their  smell  aromatic  when 
rubbed;  their  taste  acrid.  They  are  insoluble  in 
water,  but  boiling  water  extracts  part  of  their 
acid;  they  are  soluble  in  the  alkalies  and  nitric 
acid.  When  heated  they  melt  and  swell,  evolv- 
ing a  white  and  odorous  smoke. 

Benzoin,  It  was  long  supposed  that  this  sub- 
stance was  the  produce  of  a  species  of  laiurusj 
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but  it  appears  firom  the  observations  of  Mr 
Dryandi,  to  be  the  produce  of  a  species  of  atyraXy 
a  tree  which  grows  in  Sumatra,  and  is  known 
as  the  styrax  benzoin.  It  flows  from  incisions 
made  in  the  trunk,  and  comes  into  Europe  in 
masses  of  a  light  brown  colour,  variegated  with 
yellow  specks.  It  is  brittle,  with  a  vitrious 
fracture.  It  is  soluble  in  alcohol;  when  rubbed 
it  emits  a  fragrant  odour;  and  when  heated  the 
benzoic  acid  is  sublimed  in  the  form  of  white 
crystals.    It  is  used  in  medicine  and  perfumery. 

Stortuc.  This  balsam  is  obtained  from  the 
styrax  ojicinaley  a  tree  which  grows  in  France, 
Italy,  and  the  islands  of  the  Levant.  It  ia  ex- 
tracted by  means  of  incisions,  and  concretes  into 
cakes  or  masses  of  an  irregular  form,  and  a  brown 
or  reddish  colour.  Its  taste  is  spicy,  and  its 
smell  fragrant :  it  is  employed  in  perfumery. 

Styrax*  This  substance  is  a  semi-fluid  juice. 
The  tree  from  which  it  flows  is  cultivated  in 
Arabia;  but  the  true  species  has  not  yet  been 
ascertained.  It  is  known  to  the  natives  by  the 
Jiame  of  n>samaUos.  The  balsam  procured  from 
it  is  greenish,  its  taste  aromatic,  and  its  smell 
pleasant.  It  is  a  combination  of  benzoic  acid, 
and  resin,  and  is  used  in  medicine  occasionally. 

Balsam  of  Tolu,  Thia  substance  is  the  pro- 
duct  of  a  tree  of  South  America,  tlie  toluifera 
balsamum.  It  flows  from  incisions  made  in  the 
bark,  and  is  brought  to  Europe  in  small  gourd 
'  shells.  Its  colour  is  brown,  and  its  smell  very 
fragrant.  It  is  employed  in  medicine,  and  was 
at  one  time  thought  efficacious  in  diseases  of  the 
lungs. 

Balsam  of  Peru.  This  balsam  is  obtained 
from  the  myraxylor  Peruiferumy  a  tree  which  is 
found  in  South  America.  It  is  extracted  by 
boiling  the  twigs  in  water;  after  evaporation  the 
extract  is  put  into  cocoa  nut  shells,  and  in  this 
state  brought  to  Europe.  It  resembles  the  bal- 
sam of  tolu  in  its  chemical  properties,  as  far  as 
they  have  been  hitlierto  examined,  and  is  ap- 
plied to  the  same  medical  purposes;  but  its  con- 
sistency is  less  solid,  and  it  is  more  easily  vola- 
tilized by  heat. 

Camphor,  This  substance  was  unknown  to 
the  Greeks  and  Romans,  but  appears  to  have 
been  first  brought  into  notice  by  the  Arabian 
physicians.  Sotius  is  the  first  person  who 
notices  it  under  the  name  of  hamphur,  A  great 
variety  of  plants,  especially  the  labiatce,  contain 
camphor,  such  as  thyme,  rosemary,  lavender, 
zedoary,  sassafias;  but  it  is  chiefly  obtained  from 
the  lawus  campkoroy  a  tree  which  grows  in 
Japan  and  the  islands  of  the  East  Indies.  In 
order  to  obtain  it,  the  root  and  stem  of  the 
plant  are  cut  into  small  pieces,  and  put  into  a 
large  alembic  furnished  with  a  head,  and  con- 
taining some  water.  When  sufficient  heat  is 
applied,  the  camphor  sublimes  in  the  form  of 
small    grayish    grains^  which    are   afterwards 


worked  into  larger  masses  by  friction.  In  this 
state  it  is  impure,  but  it  is  afterwards  refined  by 
a  second  distillation.  Camphor,  when  pure,  is 
a  white  brittle  substance,  forming  octagonal 
crystals,  or  square  plates.  Its  taste  is  peculiarly 
hot  and  acrid,  leaving  afterwards  a  sensation  of 
cold;  its  odour  is  strong  and  aromatic  When 
broken  into  small  fragments  and  put  into  water, 
on  the  8ur&ce  of  which  it  swims,  a  singular 
phenomenon  ensues.  The  water  surrounding 
the  fragments  is  Immediately  put  into  commo- 
tion, advancing  and  retiring  in  little  waves,  and 
attacking  the  fragments  with  violence.  TIm 
minuter  fragments  are  driven  backwards  and 
forwards  upon  the  surface,  as  if  impelled  by 
contrary  winds.  If  a  drop  of  oil  is  let  fidl  on 
the  surface  of  the  water,  it  produces  an  imme- 
diate calm.  This  phenomenon  has  been  attri- 
buted to  electricity.  Foureroy  thinks  it  is 
merely  the  efiect  of  the  affinities  of  the  camphor, 
wito:,  and  air,  entering  into  combination. 

Camphor  is  not  altered  by  exposure  to  the  air, 
but  it  is  so  volatile  that  it  evaporates  completely, 
if  exposed  to  it  in  warm  weather.  It  is  insolu- 
ble in  water,  to  which,  however,  it  communicates 
its  peculiar  odour.  It  is  readily  soluble  in  al- 
cohol; and  in  the  acids  its  solution  in  nitric  acid 
forms  what  is  called  oil  of  camphor.  It  melts 
at  the  temperature  of  dOO*',  and  is  so  inflamma* 
ble  that  it  will  bum  even  on  the  surfsioe  of  the 
water.  It  bums  with  a  bright  flame,  and  leaves 
no  residuum.  If  formed  into  a  paste  with  water 
and  alumina,  and  distilled  in  a  glass  retort,  the 
products  are  volatile  oil,  camphoric  acid,  car- 
bonic acid  gas,  and  carburetted  hydrogen  gas, 
with  a  residuum  of  charcoal  and  alumina,  in 
such  proportions  as  to  warrant  the  conclusion 
that  the  ultimate  ingredients  of  camphor  are 
carbon  and  hydrogen. 

Camphor  is  much  employed  in  medicine.  It 
is  regarded  as  a  powerful  stimulant  and  anti- 
spasmodic. It  is  particularly  offensive  to  insects, 
and  is  frequently  used  as  a  preservative  in  cabi- 
nets of  natural  history. 

Caoutchoue.  This  substance  was  introduced 
into  Europe  about  the  beginning  of  last  century; 
and  from  its  being  applied  to  rub  out  the  stains 
of  black-lead  pencils,  it  got  the  name  of  India 
rubber.  It  is  obtuned  from  at  least  two  trees, 
natives  of  South  America,  the  jatropa  elasHca^ 
and  hwvea  caoutchovcy  and  from  the  ficus  indicoy 
artocarpus  inteffrifolia,  and  urceoia  elasHoa  of  the 
East  Indies.  If  an  incision  is  made  into  the  bark 
of  any  of  these  plants,  a  milky  juice  exudes, 
which,  when  it  is  exposed  to  the  air,  concretes 
and  forms  eaovtchonc.  As  the  object  of  the  na^ 
tives  in  collecting  it  had  been  originally  to  form 
it  into  vessels  for  their  own  use,  it  is  generally 
made  to  concrete  in  the  form  of  bags  or  bottles. 
This  is  done  by  applying  the  juice,  when  fluid, 
in  thin  layers,  to  a  mould  of  dried  day,  and  then 
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leaving  it  to  concrete  in  the  sun,  or  by  the  fire. 
A  second  layer  is  added  to  the  first,  and  others  in 
succession,  till  the  yessel  acquires  the  thickness 
that  is  wanted.  The  mould  is  then  broken,  and 
the  vessel  fit  for  use;  and  in  this  state  it  is  gen- 
erally brought  to  Europe.  It  is  brought  over  in 
its  milky  state  also,  by  being  excluded  firom  the 
action  of  the  air.  If  the  pulpy  juice  be  exposed 
to  the  air,  an  ehisUc  peUicle  is  formed  on  the 
aurfece.  If  it  is  confined  in  a  vessel  containing 
oxygen  gas,  the  pellicle  is  formed  sooner.  If  oxy- 
znuriatic  acid  is  poured  into  the  milky  juice,  the 
caoutchouc  precipitates  immediately.  This  ren- 
ders it  probable  that  the  formation  of  the  caout- 
chouc is  owing  to  the  absorption  of  oxygen. 

When  pure  this  substance  is  of  a  white  colour, 
without  taste  or  smeU.  The  black  colour  which 
it  commonly  presents  is  owing  to  the  method  of 
drying  the  different  layers  upon  the  moulds  on 
which  they  are  spread.  They  are  dried  by  being 
exposed  to  smoke.  The  black  colour  of  the 
caoutchouc,  therefore,  is  owing  to  the  smoke  or 
soot  alternating  with  its  different  layers.  It  is 
soft  and  pliable  like  leather,  and  extremely  elas- 
tic, so  that  it  may  be  stretched  to  a  very  great 
length,  and  still  recover  its  former  size.  Mr 
(rough  of  Manchester  has  made  some  curious  ex- 
periments on  the  changes  of  temperature  which 
this  substance  undergoes  on  its  being  stretched 
out  suddenly,  from  which  it  would  appear  that 
ductility,  or  elasticity,  as  well  as  fluidity,  de- 
pends upon  latent  heat.  It  is  not  altered  by  ex- 
posure to  the  air;  is  insoluble  in  water;  but  if 
boiled  in  this  fluid  for  some  time,  its  edges  be- 
come so  soft  as  to  adhere  if  pressed  together 
closely  for  some  time.  It  is  insoluble  in  alco- 
hol ;  but  soluble  in  pure  ether  and  some  of  the 
volatile  oils,  as  also  the  alkalies.  Naptha,  or  the 
essential  oil  derived  from  tar  or  coal  gas,  is  a 
ready  solvent  of  this  substance.  It  is  also  acted 
on  by  acids;  and  from  their  decomposition,  it 
seems  to  consist  of  the  elementary  constituents 
of  carbon,  hydrogen,  oxygen,  and  nitrogen. 

Caoutchouc  exists  in  many  vegetables,  com- 
bined with  other  ingredients.  From  resins  it 
may  be  separated  by  their  solution  in  alcohol ; 
and  from  the  berries  of  the  misseltoe  it  may  be 
separated  by  the  addition  of  water.  Opium  and 
mastic  contain  a-  portion  of  it,  but  not  a  sufli- 
cient  proportion  to  compensate  the  labour  of  its 
extraction.  It  is  applied  to  many  usefal  pur- 
poses. Rolled  out  into  very  thin  plates  it  forms 
a  tenacious  covering  to  jars  and  phials,  and  is 
quite  unpervious  to  water  and  most  liquids.  It  is 
also  used  to  construct  tubes  and  cylinders  for 
chemical  and  surgical  purposes;  and  difflolved 
in  naptha,  and  spread  over  various  kinds  of  cloth, 
it  forms  the  Mackintosh  fiibrics,  now  so  univer- 
sally used.  An  immense  quantity  of  this  sub- 
stance is  now  imported  into  this  country  for  this 
manufacture,  and  consequently  its  price  has  been 


greatly  raised.  In  the  countries  where  it  is  pro- 
duced the  natives  manufiicture  it  into  bottles, 
make  of  it  boots  and  shoes,  and  often  bum  it  in- 
stead of  candles. 

Cork.  This  well  known  and  useful  article  is 
the  outer  bark  of  the  quercus  suber,  or  cork  treg, 
a  kind  of  oak  that  grows  abundantly  in  France, 
Italy,  and  Spain.  To  prevent  its  natural  exfo- 
liation, which  b  always  irregular,  and  to  disen- 
gage it  in  convenient  portions,  a  longitudinal  in- 
cision is  made  in  the  bark  from  the  root  to  the 
top  of  the  stem,  and  a  transverse  and  circular  in- 
cision at  each  extremity ;  the  outer  layer,  which 
is  cork,  is  then  stripped  off,  and  to  flatten  and 
reduce  it  to  sheets,  it  is  put  into  water,  and 
loaded  with  weights.  The  tree  continues  to 
thrive  though  it  is  thus  stripped  of  its  cork  once 
in  two  or  three  years. 

Cork  is  a  light,  soft,  and  elastic  substance.  Its 
colour  is  a  sort  of  light  tan.  It  is  very  inflam- 
mable, and  bums  with  a  bright  white  flame, 
leaving  a  black  and  bulky  ch&rcoal  behind. 
When  distilled  it  yields  a  small  quantity  of  am- 
monia. Nitric  acid  corrodes  and  dissolves  it, 
changing  its  colour  to  yellow,  and  finally  decom- 
poses it,  converting  it  partly  into  an  acid,  and 
partly  into  a  soft  substance  resembling  wax  or 
resin.  The  acid  which  is  thus  formed  is  deno- 
minated the  suberic  acidj  and  has  been  ascer- 
tained to  be  one  of  a  peculiar  nature.  It  seems 
probable  that  cork  exists  in  the  bark  of  some 
other  trees  as  well  as  the  quercus  stiber.  There 
is  a  variety  of  the  ulmus  campestris,  common  in 
hedge  rows,  whose  bark  assumes  something  of 
the  external  appearance  of  cork,  which  it  re- 
sembles in  its  thickness,  softness,  and  elasticity, 
and  in  its  loose  and  porous  texture,  as  well  as  in 
its  chemical  properties.  Fourcroy  seems  indeed 
to  regard  the  epidermis  of  all  trees  to  be  a  sort 
of  cork,  but  does  not  say  on  what  grounds  his 
opinion  is  founded. 

Woocfy  fibre.  The  principal  part  of  the  stem, 
root,  and  branches  of  trees,  is  known  under  the 
denomination  of  wood;  but  this  term  is  too 
general  for  the  purpose  of  analytical  distinction, 
as  the  part  so  designated  often  includes  a  great 
proportion  of  the  substances  that  have  already 
been  described.  It  remains,  therefore,  to  be  con- 
sidered whether  there  exists  in  the  plant  any  in- 
dividual substance  different  from  those  already 
described,  and  constituting  more  immediately 
the  fabric  of  the  wood.  If  a  piece  of  wood  is 
well  dried  and  digested,  first  in  water  and  then 
in  alcohol,  or  such  other  solvent  as  shall  produce 
no  violent  effects  upon  the  insoluble  parts,  and 
if  the  digestion  b  continued  till  the  liquid  is  no 
longer  coloured,  and  dissolves  no  more  of  the 
substance  of  the  plants  there  remains  behind  a 
sort  of  vegetable  riceleton,  which  constitutes  the 
basb  of  the  wood,  and  which  has  been  called 
woody  fibre.    It  is  composed  of  bundles  of  Ion- 
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gitudinal  threads,  which  are  diviaihle  into  others 
still  smaller.  It  is  somewhat  transparent,  is 
without  taste  or  smell,  and  is  not  altered  hy  ex- 
posure to  the  atmosphere.  It  is  insoluble  in 
water  and  alcohol ;  but  the  fixed  alkalies  decom- 
pose it  with  the  assistance  of  heat.  When 
heated  in  the  open  air  it  blackens  witliout  melt- 
ing or  frothing,  and  exhales  a  thick  smoke  and 
pungent  odour,  leaving  a  charcoal  that  retains 
the  form  of  the  original  mass.  When  distilled 
in  a  retort,  it  yields  an  empyreumatic  oil,  car- 
buretted  hydrogen  gas,  carbonic  acid,  and  a  por- 
tion of  ammonia.  One  hundred  parts  of  the 
woody  fibre  of  oak  yielded,  according  to  the 
analysis  of  Gay  Luasac  and  Thenard, 


Carbon, 

52.53 

Oxjgen,      . 

.       .      41.78 

Hydrogen, 

5.69 

Charcoal.  When  wood  is  covered  up  from 
the  full  action  of  the  atmosphere,  and  burnt  with 
a  smothered  flame,  the  volatile  parts  are  driven 
ofip  by  the  heat,  and  there  remains  behind  a  sub- 
stance exhibiting  the  exact  form,  and  even  the 
several  layers,  of  the  original  mass.  This  pro- 
cess is  denominated  charring,  and  the  product  is 
charcoal.  As  it  is  the  woody  film  alone  which 
resists  the  action  of  heat,  while  the  other  parts 
of  the  plant  are  dissipated,  it  is  plain  that  char- 
coal must  be  the  residuum  of  woody  fibre,  and 
that  the  quantity  of  the  one  must  depend  upon 
the  quantity  of  the  other,  if  they  are  not  rather 
to  be  considered  as  the  same.  Charcoal  may  be 
obtained  from  almost  all  parts  of  the  plant,  whe- 
ther solid  or  fluid,  and  it  is  rendered  perceptible 
by  means  of  combustion.  It  often  escapes,  how- 
ever, during  this  process,  under  the  form  of  car- 
bonic acid,  of  which  it  constitutes  one  of  the 
elements.  From  a  variety  of  experiments  made 
on  different  plants,  and  on  their  different  parts, 
it  appears  that  the  green  parts  contain  a  greater 
proportion  of  charcoal  than  the  rest ;  but  this 
proportion  is  found  to  diminish  in  autumn,  when 
the  green  parts  begin  to  be  deprived  of  their  glu- 
tinous and  extractive  juice.  The  wood  contains 
more  charcoal  than  the  alburnum — ^the  bark 
more  than  both ;  but  tlus  last  result  is  not  con- 
stant in  aU  plants,  because  the  bark  is  not  a  ho- 
mogeneous substance,  the  outer  parts  being  af- 
fected by  the  air,  and  the  inner  parts  not.  The 
wood  of  the  quercus  subcTy  separated  from  the 
alburnum,  yielded,  from  a  hundred  parts  of  its 
dry  substance,  19.75  of  charcoal,  the  alburnum 
17.5,  the  bark  26,  leaves  gathered  in  May,  80,  in 
September,  2G.  But  the  quantity  of  charcoal 
differs  also  in  different  plants,  as  well  as  in  dif- 
ferent parts  of  the  same.  In  the  plants  exa- 
mined by  Proust,  the  proportion  was  found  to 
be  as  follows,  the  quantity  of  wood  charred  being 
represented  by  unity : — • 


Black  Ash,    . 
Goiacom, 
Pine, 

G^reen  Onk, 
Heart  of  Oak, 
WUd  Ash, 
White  Ash, 


0.25 
0.24 
0.20 
0.20 
0.19 
0.17 
0.17 


Charcoal  is  insoluble  in  water,  of  which,  how- 
ever, it  absorbs  a  portion  when  newly  made,  aa 
also  of  atmospheric  air.  It  is  incapable  of  putre- 
faction. It  is  not  altered  by  the  most  violent 
heat  that  can  be  applied,  if  aU  air  and  moisturu 
are  excluded ;  but  when  heated  to  about  800^, 
it  bums  in  atmospheric  air  or  oxygen  gas,  and 
if  pure,  without  having  any  residuum.  It  is 
regarded  by  chemists  as  being  a  triple  compound, 
of  which  the  ingredients  are  carbon,  hydrogen, 
and  oxygen. 

Charcoal  is  of  great  utility,  both  to  the  che- 
mist and  artist,  as  a  fuel  for  heating  furnaces,  aa 
well  as  for  a  variety  of  other  purposes.  It  is  an 
exceUent  filter  for  purifying  water.  It  is  a  very 
good  tooth  powder,  and  is  an  indispensable  in- 
gredient in  the  manufacture  of  gunpowder. 

The  Sap.  If  a  branch  of  a  vine  is  cut  asun- 
der early  in  the  spring,  before  the  leaves  have 
begun  to  expand,  a  clear  and  colourless  fluid  will 
issue  from  the  wound,  which  gardeners  denomi- 
nate the  tears  of  the  vine.  It  is  merely,  how- 
ever, the  ascending  sap,  and  may  be  procured 
frx>m  almost  any  other  plant  by  the  same  or  simi- 
lar means,  and  at  the  same  season,  but  particu- 
larly from  the  maple,  birch,  and  walnut  tree,  by 
boring  a  hole  in  the  trunk.  A  small  branch  of 
a  vine  has  been  known  to  yield  from  twelve  to 
sixteen  ounces  in  the  space  of  twenty-four  hours. 
A  maple  tree  of  ordinary  size  yields  about  two 
hundred  pints  in  a  season,  as  has  been  already 
stated ;  and  a  birch  tree  has  been  known  to  yield 
in  the  bleeding  season,  a  quantity  equal  to  its 
own  weight.  The  taste  of  this  fluid  is  generally 
insipid,  but  sometimes  it  is  slightly  saline,  and 
sometimes  agreeably  sweet,  as  in  the  case  of  the 
birch  tree.  If  it  is  agitated  but  slightly  a  froth 
is  formed  on  the  surface ;  and  if  it  is  kept  for 
any  length  of  time  in  a  close  vessel,  it  ferments 
and  efitsrvesoes  spontaneously,  and  at  length  be- 
comes strongly  acid,  assuming  a  bluish  colour 
and  a  turbid  appearance.  At  last  it  deposits  a 
sediment,  and  resumes  its  transparency,  but 
forms,  at  the  same  time,  a  thin  and  mouldy  pel- 
licle on  the  surface.  If  exposed  to  the  action  of 
heat  it  emits  bubbles  of  carbonic  acid  gas,  ex- 
hales a  strong  odour  of  vinegar,  and  yields,  by 
distillation,  carbonate  of  ammonia.  Its  charcoal 
contains  carbonate  of  potass,  carbonate  of  lime, 
and  muriate  and  sulphate  of  potass.  It  com- 
bines, in  all  proportions,  with  water,  which  di- 
lutes and  dissolves  it  when  thick  and  viscid. 
Strong  acids  deprive  it  of  the  carbonic  and  ace- 
tous acid  which  it  contains,  and  occasion  the 
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formation  of  carbonate  of  lime  and  acetate  of 
potass^  which  it  previously  held  in  eolution. 
Alkalies  combine  with  it  readily,  and  saturate 
its  excess  of  acid.  They  resist  its  tendency  to 
spontaneous  decomposition,  and  retain  in  solu- 
tion its  extract 

Deyeux  and  Yauquelin  instituted  a  set  of  ex- 
periments on  the  nature  of  this  sap.    The  former 
analyzed  the  sap  of  the  vine  and  ehn,  and  found 
in  it  acetate  of  lime,  acetous  acid,  and  an  extract 
to  which  he  attributed  the  formation  of  anuno- 
nia,  and  the  spontaneous  precipitation  of  the  sap 
when  left  exposed  to  the  action  of  the  air.    But 
the  analysis  of  Yauquelin  was  more  minute*    In 
the  sap  of  fagviM  tylwOiea  he  found  the  follow* 
ing  ingredients :  Water,  acetate  of  lime,  with  ex* 
cesB  of  acid,  acetate  of  potass,  gallic  add,  tannin, 
maoons  extractive  matter,  and  acetate  of  alumi- 
na.    In  1089  parts  of  the  np  of  ttlnuts  campu' 
trisy  he  found  1.027  parts  of  water  and  volatile 
matter,  9.240  of  acetate  of  potass,  1.060  of  y^et- 
able  matter,  0.706  of  carbonate  of  lime,  besides 
some  slight  indications  of  the  presence  of  sulphu- 
ric and  muriatic  acids ;  and  at  a  later  period  of  the 
season  he  found  the  vegetable  matter  increased, 
and  the  carbonate  of  lime  and  acetate  of  potass 
diminished.  From  the  above  experiments,  there- 
fore, as  well  as  from  those  of  other  chemists,  it 
is  plain  that  the  sap  consists  of  a  great  variety 
of  ingredients  diflering  in  different  species  of 
plants,  though  there  is  too  little  known  concern- 
ing it  to  warrant  the  deduction  of  any  general 
conclusions,  as  the  number  of  plants  whose  sap 
has  hitherto  been  analyzed  is  yet  but  very 
limited.    It  is  the  grand  and  principal  source  of 
vegetable  aliment,  and  may  be  regarded  as  being 
somewhat  analogous  to  the  blood  of  animals.  It 
is  not  made  use  of  by  man,  at  least  in  its  natural 
state;  but  there  are  trees,  such  as  the  birch, 
whose  sap  may  be  manufiiustured  into  a  very 
pleasant  wine ;  and  it  is  well  known  that  the  sap 
of  the  American  maple  tree  yields  a  considerable 
quantity  of  sugar.    Boussingault  has  lately  ex- 
amined the  sap  of  the  muM  parudisaioa.    It  is 
limpid  like  water.      When  left  exposed  to  the 
air  it  lets  &11  red  flakes.    It  stains  linen ;  but 
loses  this  property  by  exposure  to  the  air.     It 
contains  tannin,  gaUic  acid,  acetic  acid,  common 
salt,  and  salts  of  lime,  potash,  and  alumina. 

The  prop^  juice.  After  the  scq>  has  passed 
into  the  leaves,  and  has  thus  communicated  with 
the  atmosphere,  it  becomes  elaborated  into  what 
is  called  the  proper  juice,  and  descends  again 
through  the  vessels  of  the  stem.  This  fluid  is 
distinguishable  from  the  sap  by  a  difference  of 
colour,  as  well  as  qualities.  Thus  in  the  peri- 
winkle it  isgreen,  in  logwood  red,  white  in  spurge, 
and  yeUow  in  the  celandine,  from  the  two  last 
of  which  it  may  readily  be  obtained  by  breaking 
the  stem  asunder,  as  it  will  then  exude  from  the 
fracture.    Its  principal  seat  is  in  the  bark,  where 


it  occupies  the  simple  tubes ;  but  sometimes  it  is 
situated  between  the  bark  and  wood,  as  in  the 
juniper  tree ;  or  in  the  leaf,  as  in  the  greater 
part  of  herbs ;  or  it  is  diffused  throughout  the 
whole  plant,  as  in  the  fir  and  hemlock,  in  which 
case  either  the  proper  juice  mixes  with  the  ead» 
or  the  vessels  containing  it  have  ramifications  so 
fine  as  to  be  altogether  imperoeptible.  It  is  not, 
however,  the  same  in  all  plants,  nor  even  in  the 
different  parts  of  the  same  plant.  In  the  cherry 
it  is  mucilaginous,  in  the  pine  it  b  resinous,  in 
spurge  and  celandine  it  is  caustic,  though  resem- 
bling in  appearance  an  emulsion.  In  many 
plants  the  proper  juice  of  the  bark  is  different 
from  that  of  the  flower,  and  the  proper  juice  of 
the  fruit  different  from  both.  Its  appearance 
under  the  microscope,  according  to  Senebier,  is 
that  of  an  assemblage  of  small  globules,  con- 
nected by  small  and  prism-shaped  substances 
placed  between  them.  If  this  juice  could  be  ob- 
tained in  a  state  of  purity,  its  analysis  would 
throw  considerable  light  on  the  subject  of  vege- 
tation ;  but  it  seems  impracticable  to  extract  it 
without  a  mixture  of  sap.  Senebier  analyzed 
the  milky  juice  of  eupkarhia  typarisstts,  of  which 
he  had  procured  a  small  quantity  considerably 
pure,  though  its  pungency  was  so  great  as  to  oc- 
casion an  inflammation  of  the  eyes  to  the  person 
employed  to  procure  it.  It  mixed  readily  with 
water,  to  which  it  communicated  its  colour. 
When  left  exposed  to  the  air  a  slight  precipita- 
tion ensued ;  and  when  allowed  to  evaporate,  a 
thin  and  opaque  crust  remained  behind.  Alco- 
hol coagulated  it  into  small  globules.  Ether 
dissolved  it  entirely,  as  did  also  oil  of  turpen- 
tine. Sulphuric  acid  changed  its  colour  to  black, 
nitric  acid  to  green.  The  most  accurate  experi- 
ments on  the  subject  are  those  of  Chaptal.  When 
oxymuriatic  acid  was  poured  into  the  peculiar 
juice  of  eupharUoj  a  very  copious  white  precipi- 
tate fell  down,  which,  when  washed  and  dried, 
had  the  appearance  of  starch,  and  was  not  al- 
tered by  keeping.  Alcohol,  aided  by  heat,  dis- 
solved two  kinds  of  it,  which  the  addition  of 
water  again  precipitated.  They  had  all  the  pro- 
perties of  resin.  The  remaining  third  part  pos- 
sessed the  properties  of  woody  fibre.  The  same 
experiment  was  tried  on  the  juice  of  a  variety  of 
other  plants,  and  the  result  uniformly  was,  that 
oxymuriatic  acid  precipitated  them  from  woody 
fibre. 

The  peculiar  qualities  and  virtues  of  plants 
seem  to  reside  in  their  proper  juice.  Thus  the 
juice  of  the  poppy  is  narcotic,  fiimishing  opium. 
The  stimulating  and  diuretic  effects  of  the  fir  are 
in  its  turpentine.  Cinnamon  and  other  aromatic 
shrubs  yield  a  highly  pungent  essential  oil.  The 
resinous  juice  of  the  jalap  is  a  pui^gative.  Sugar 
is  the  sweet  juice  of  the  sugar  cane,  the  maple 
tree,  and  the  beet  root.  The  bark  of  trees  con- 
tains this  juice  in  greatest  abundance,  as  is  ex- 
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eroplified  in  the  cinnamon  tree  and  camphor 
tree.  The  peach  tree,  however,  furnishes  an  ex- 
ception to  this  rule.  Its  flowers  are  purgative, 
and  the  whole  plant  aromatic;  hut  its  juice  is 
without  any  distinguished  virtues. 

Malpighi  regarded  the  proper  juice  as  the  prin- 
ciple of  nourishment,  and  compared  it  to  the 
hlood  of  animals ;  hut  this  analogy  does  not  hold 
very  closely.  The  sap  is,  perhaps,  more  analo- 
gous to  the  hlood,  from  which  the  proper  juice 
is  rather  a  secretion.  In  one  respect,  however, 
the  analogy  holds  good,  that  is,  with  regard  to 
extravasated  blood  and  peculiar  juices.  If  the 
blood  escapes  from  the  vessels,  it  forms  neither 
flesh  nor  bones,  but  tumours;  and  if  the  proper 
juices  escape  from  the  vessels  containing  them, 
they  form  neither  wood  nor  bark,  but  a  lump  or 
deposit  of  inspissated  fluid.  To  the  sap,  or  to 
the  proper  juice,  or  rather  to  a  mixture  of  both, 
we  must  refer  such  substances  as  are  obtained 
from  plants  under  the  name  of  expressed  juices, 
because  it  is  evident  that  they  can  come  from 
no  other  source.  In  this  state  they  are  generally 
obtained  in  the  first  instance,  whether  with  a 
view  to  their  tise  in  medicine,  or  their  applica- 
tion to  the  arts.  It  is  the  business  of  the  che- 
mist, or  artist,  to  separate  and  purify  them  after- 
wards, according  to  the  peculiar  object  he  may 
happen  to  have  in  view,  and  the  use  to  which 
he  purposes  to  apply  them.  They  contain,  like 
the  sap,  acetate  of  potass  or  of  lime,  and  assume 
a  deeper  shade  of  colour  when  exposed  to  the 
fire  or  air.  The  oxymuriatic  acid  precipitates 
from  them  a  coloured  and  flaky  substance,  as 
from  the  sap ;  and  they  yield  by  evaporation  a 
quantity  of  extract;  but  they  difler  from  the 
sap  in  exhibiting  no  traces  of  tannin  or  gallic 
acid,  and  but  rarely  of  the  saccharine  principle. 

Ashes,  When  vegetable  matter  is  submitted 
to  the  action  of  fire,  all  its  volatile  parts  are 
dissipated,  and  there  only  remains  a  small  pro- 
portion of  incombustible  ashes.  This  ash  ex- 
hibits a  flaky  whitish  appearance,  is  soft  and 
crumbling  to  the  touch,  and  is  both  tasteless  and 
inodorous.  Ashes  may  be  obtained  from  all  parts 
of  the  plant,  but  in  difierent  quantities  from  the 
same  weight,  not  only  in  difierent  plants^  but  in 
difierent  parts  of  the  same  plant.  Thus,  herba- 
ceous plants,  after  being  dried,  yield  more  ashes 
than  woody  plants,  the  leaves  more  than  the 
branches,  and  the  branches  more  than  the  trunk. 
The  alburnum  yields  also  more  ashes  than  the 
wood ;  and  putrified  vegetables  yield  more  ashes 
than  the  same  vegetables  in  a  fresh  state,  if  the 
putrefaction  has  not  taken  place  in  a  current  of 
water.  The  result  of  Saussure's  experiments  on 
this  subject  was  the  following :  nm..k«. 

1000  parts  of  dried  leavw  of  nak  gathered  in  Mi»y,  S3 

Rhododendram  fprrugineum,  80 

Ktcuiui  liippocRstAnus,        .  7S 

■ do.         do.    trunk  ft  bmnclK^s,  35 

■                   do          dc».    intthered  In  Sept.  S6 

do.          do.    gathered  in  Oct.  84 

1000  pvti  dried  bark  of  the  oak,               «        .          .  QO 


This  ash  is  a  compound  of  several  ingredients, 
the  principal  of  which  are  alkalies,  earths,  and 
metals. 

Alkalies.  Two  of  the  well  known  alkalies, 
potass  and  soda,  are  obtained  from  the  ashes  of 
plants ;  but  of  late  years  chemists  have  discovered 
upwards  of  thirty  distinct  alkaline  substances  in 
the  vegetable  juices.  These  alkalies  have  been 
named  generally  after  the  plants  fix>m  which 
they  are  derived,  as  stfychninay  cUrcpina,  qui" 
ninoy  &C. 

Potass.  If  the  ashes  of  vegetables,  burnt  in 
the  open  air,  are  repeatedly  washed  in  water, 
and  this  water  filtered  and  evaporated  to  dry- 
ness^ potass  is  left  behind.  The  potass  of  com- 
merce is  manu&ctured  in  this  manner,  though  it 
is  not  quite  pure;  but  it  may  be  purified  by 
dissolving  it  in  spirits  of  wine,  and  evaporating 
the  solution  to  dryness  in  a  olver  vessel.  When 
pure,  it  is  white  and  semi-transparent,  and  is 
extremely  caustic  and  deliquescent.  It  dissolves 
all  soft  animal  substances,  and  clianges  vegetable 
blues  into  green.  It  dissolves  alumina,  and  also 
a  small  quantity  of  silex,  with  which  it  fiises 
into  glass  with  heat*  It  had  long  been  suspected 
by  chemists  to  be  a  compound  substance,  whidi 
conjecture  was  put  beyond  a  doubt  by  the  bril- 
liant experiments  of  Sir  H.  Davy,  who  proved  it 
to  consist  of  a  metallic  base,  in  combination  with 
oxygen. 

tSoda,  This  substance  is  found  chiefly  in  mt^ 
rine  plants,  and  those  growing  within  the  influ- 
ence of  salt  water.  It  is  obtained  from  the  ashes 
of  burnt  fuci,  by  means  of  solution  in  water. 
Besides  the  fuci,  or  sea  weed,  it  is  found  in  great 
abundance  in  salsola  soda  and  zostera  maritima. 
It  is  generally  obtained  in  the  state  of  a  carbon- 
ate, and  is  purified  in  the  same  manner  as  potass, 
to  which  it  is  similar  in  its  general  properties, 
but  from  which  it  is  easUy  distinguished  by  its 
forming  a  hard  soap  with  oil,  while  potass  forms 
a  soft  soap.  It,  too,  is  a  combination  of  a  me- 
tallic base  with  oxygen.  The  importance  of 
this  alkali  in  the  arts  is  very  great.  It  enters 
into  the  formation  of  glass,  soap,  and  various 
other  materials  used  in  the  dyeing  and  manu- 
factwie  of  cloths.  They  are  also  of  essential  im- 
portance in  medicine. 

Earths.  The  earths  which  are  usually  found 
in  vegetables  are  lime,  alex,  alumina,  and  mag- 
nesia. Of  these,  lime  is  by  far  the  most  frequent 
and  abundant,  and  it  is  generally  found  com- 
bined with  phosphoric,  carbonic,  or  sulphurio 
acids.  The  phosphate  of  lime  is,  next  to  the  al- 
kaline salts,  the  most  abundant  ingredient  in  the 
ashes  of  green  herbaceous  plants,  whose  parts  are 
all  in  a  state  of  active  vegetation.  The  leaf  of 
a  tree  bursting  finom  the  bud  contains  in  its  ashes 
a  greater  proportion  of  earthy  phosphate  than 
at  any  other  period.  One  hundred  parts  of  the 
ashes  of  the  leaves  of  the  oak,  gathered  in  May, 
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furni;»hed  twenty-four  parts  of  earthy  phosphate, 
in  September  only  eighteen  parts.  In  annual 
plants  the  proportion  of  earthy  phosphate  di- 
minislies  from  the  period  of  their  germination 
to  that  of  their  flowering.  Plants  of  the  bean, 
before  flowering,  gave  fourteen  parts  of  earthy 
phosphate ;  in  flower  only  thirteen.  Carbonate 
of  lime  is,  next  to  phosphate  of  lime,  the  most 
abundant  of  the  earthy  salts  tliat  are  found  in 
regetables ;  but  if  the  leaves  of  plants  are  washed 
in  water,  the  proportion  of  carbonate  is  aug- 
mented. This  is  owing  to  the  subtraction  of 
their  alkaline  salts  and  phosphates  in  a  greater 
proportion  tlian  their  lime.  In  green  herbace- 
ous plants,  whose  parts  are  in  a  state  of  increase, 
there  is  but  little  carbonate  of  lime;  but  the 
ashes  of  the  bark  of  trees  contain  an  enormous 
quantity  of  this  earth,  and  much  more  than  tlie 
alburnum,  as  do  also  the  ashes  of  the  wood.  The 
ashes  of  most  seeds  contain  no  carbonate  of  lime; 
but  they  abound  in  phosphate  of  potass;  hence 
the  ashes  of  plants,  at  the  period  of  the  maturity 
of  the  fruit,  yield  less  carbonate  of  lime  than  at 
any  previous  period. 

Silica,  or  flint  earth,  is  not  found  to  exist  in 
great  proportion  in  the  ashes  of  vegetables,  un* 
less  they  have  been  previously  deprived  of  their 
salts  and  phosphates  by  washing ;  but  when  the 
plants  are  washed  in  water,  the  proportion  of 
their  silica  augments.  The  ashes  of  the  leaves 
of  the  hazel,  gathered  in  May,  yielded  2^  parts 
of  silica  in  the  hundred ;  the  same  leaves  washed 
yielded  4  parts  in  the  hundred.  Young  plants 
and  leares  bursting  from  the  bud  contain  but 
little  silica  in  their  ashes;  but  the  proportion  of 
silica  augments  as  the  parts  are  developed.  This 
is  perliaps  owing  to  the  diminution  of  the  alka- 
line salts*  The  ashes  of  some  stalks  of  wheat, 
gathered  a  month  before  the  time  of  flowering, 
and  having  some  of  the  radical  leaves  withered, 
contained  12  per  cent,  of  silica,  and  G5  of  alka- 
line salts.  At  the  period  of  their  flowering,  and 
when  more  of  their  leaves  were  withered,  the 
ashes  contained  82  parts  of  silica,  and  54  of  alka- 
line salts.  Seeds,  divested  of  their  external  cov- 
ering, contain  less  silica  than  the  stem  furnished 
with  its  leaves;  and  it  is  somewhat  remarkable 
that  there  are  trees  of  which  the  bark,  alburnum, 
and  wood,  contain  scarcely  any  silica,  and  the 
leaves  a  great  deal,  particularly  in  autumn.  This 
is  a  phenomenon  that  cannot  be  readily  accounted 
for.  The  greater  part  of  the  grasses  contain  a 
very  considerable  proportion  of  silica,  as  do  also 
the  plants  of  the  genus  equUelwn,  Sir  H.  Davy 
discovered  that  it  forms  a  part  of  the  epidermis 
of  these  plants,  and  in  some  of  them  the  prin- 
cipal part.  From  100  parts  of  the  epidermis  of 
the  following  plants^  the  proportions  of  silica 
were  as  follows : 


Common  reed, 
Stalks  of  corn, 


48.1 
66.5 


Bonnet  cane, 
Bamboo, 


.00. 
71.4 


Owing  to  the  silica  contained  in  the  epidermis, 
the  plants  in  which  it  is  found  an  sometimes 
used  to  give  a  polish  to  the  surfi&ce  of  substances 
where  smoothness  is  required.  The  Dutch  rusli, 
4k  plant  of  this  kind,  is  used  to  polish  even  brass. 

Alumina.  This  earth  exists  in  the  ashes  of 
several  plants,  but  not  by  any  means  so  gene- 
rally, or  in  such  proportions,  as  lime,  or  even 
silica.  Saussure  found  in  the  ashes  of  the  com- 
mon fir  1 4  per  cent,  of  alumina.  In  many  other 
plants,  however,  only  a  trace  of  it  is  discoverable. 
Yet  clay  earth  forms  a  laige,  and  apparently  an 
indispensable  ingredient,  in  all  soils  adapted  for 
the  support  of  vegetables. 

Magnesia.  This  eartli  is  also  sparingly  found 
in  vegetables.  It  is  confined  chiefly  to  marine 
species,  as  the  fiici.  Vauquelin  obtiuned  17  per 
cent,  of  magnesia  from  the  ashes  of  salsoia  soda. 

Metallic  oxides.  Some  of  the  metals  exist  in 
minute  proportions  in  the  ashes  of  vegetables, 
such  as  gold,  magnesia,  and  iron.  The  latter  is 
by  far  the  most  common.  It  occurs  in  the  state 
of  an  oxide;  and  the  ashes  of  hard  and  woody 
plants,  such  as  tlie  oak,  are  said  to  contain  nearly 
one-twelfth  part  their  weight  of  this  oxide.  The 
ashes  of  salsola  contain  also  a  conaderable  quan- 
tity. The  oxide  of  magnesia  was  first  detected 
in  vegetables  by  Scheele,  and  afterwards  found 
by  Proust  in  the  ashes  of  the  pine,  vine,  green 
oak,  and  fig  tree.  It  has  been  stated,  too,  that 
minute  portions  of  gold  have  been  detected  in 
vegetable  bodies.  Saussure  remarks  that  the 
properties  of  the  oxides  of  iron  and  of  magnesia 
augment  in  the  ashes  of  plants  as  their  vegeta- 
tion advances.  The  leaves  of  trees  furnish  more 
of  these  principles  in  autumn  than  in  spiing.  It 
is  so  also  with  annual  plants.  Seeds  contain 
metals  in  less  abundance  than  the  stem ;  and  if 
plants  are  washed  with  water,  the  proportion  of 
their  metallic  oxides  is  augmented. 

decomposition  of  vegetables.  During  the  spon- 
taneous decomposition  which  all  v^tables,  in 
common  with  all  organized  bodies,  undeigo,  it  is 
obvious  that  the  simple  substances  of  which  they 
are  composed  must  unite  together  in  a  diflerent 
manner  from  that  in  which  they  were  formerly 
united,  and  form  a  new  set  of  compounds  which 
did  not  formerly  exist.  Now  it  has  been  re- 
marked, that  the  specific  gravity  of  these  new 
compounds  is  almost  always  less  than  that  of 
the  old  body.  Some  of  them  usually  fly  off  in 
the  state  of  gas  or  vapour ;  hence  the  odour  that 
vegetable  bodies  emit  during  the  whole  time  that 
they  are  running  through  the  series  of  their 
dianges.  When  the  odour  is  very  offensive  or 
noxious,  the  spontaneous  decomposition  is  called 
putrefaction ;  but  when  the  odour  is  not  offen- 
sive, or  when  any  of  the  new  compounds  formed 
u  applied  to  useful  purposes,  the  spontaneous 
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decompoBition  is  called  fermentation.  Fermen- 
tation never  takes  place  unless  vegetable  sub- 
stances contun  a  certain  portion  of  water,  and 
unless  they  are  exposed  to  a  temperature  at  least 
above  the  freezing  point.  When  dry  or  fireezing, 
many  of  them  continue  long  without  alteration. 
There  are  three  kinds  of  fermentation.  The 
vinous,  where  saccharine  matter  is  converted  into 
intoxicating  liquors,  as  wine,  alcohol,  &c. ;  the 
acetous,  where  fermented  liquora  undei^  a  fur- 
ther change  into  vinegar ;  and  the  panary,  where 
amylaceous  matter  is  converted  into  bread.  As 
these  diil^rent  kinds  of  fermentation  come  to  be 
treated  of  at  length  under  the  heads  of  the  vege- 
table products  which  yield  them,  we  shall  re- 
turn to  the  subject  in  a  subsequent  part  of  this 
work. 


CHAP.  XXII. 

OBOORAFIlICJkL  DISTRIBUTION  OF  PLANTS. 

TuE  surface  of  the  earth,  with  very  few  ex- 
ceptions, presents  the  aspect  of  a  natural  garden, 
teeming  spontaneously  with  vegetable  produc- 
tions of  every  variety  of  form,  of  hue,  and  mag- 
nitude. Notwithstanding  the  extremes  of  tem- 
perature, from  the  fervid  glow  of  the  tropics  to 
the  chill  atmosphere  of  the  polar  regions,  there 
are  yet  vegetable  forms  adapted  to  every  climate; 
and  there  is  no  region  almost  so  cold,  or  arid,  or 
steeped  in  moisture,  which  has  not  its  appropri- 
ate vegetation.  It  has  in  consequence  become  a 
question  with  the  observers  of  nature,  by  what 
means  all  these  varieties  of  fi&milies  and  species 
have  obtiuned  possession  of  their  present  locali- 
ties ;  and  why  it  is  that  the  banks  of  the  Orinoco 
are  fringed  with  trees  and  herbs  whose  counter- 
parts we  should  in  vain  seek  on  the  margin  of 
the  Rhine ;  that  out  of  7000  species  of  flower- 
ing plants  found  wild  in  Europe,  not  a  hundred 
have  been  seen  in  Australasia;  that  the  Alps  of 
Switzerland,  and  mountains  of  Nepaul,  produce 
perhaps  not  a  greater  number  common  to  both ; 
and  in  short,  that  every  country  of  considerable 
extent  has  certain  species  to  distinguish  it  from 
others.  Investigations  concerning  the  original 
creation  of  plants,  in  the  present  state  of  human 
knowledge,  might  be  deemed  by  many  at  best 
an  idle  waste  of  time ;  and  even  inquiries  into 
the  means  by  which  they  occupy  their  present 
situations,  except  in  some  few  particular  in- 
stances, may  truly  seem  a  speculation  not  much 
more  profitable  in  itself,  or  likely  to  arrive  at 
ultimate  success. 

This  inquiry,  nevertheless,  has  occupied  the 
attention  of  many  eminent  botanists,  and  has  led 
to  considerable  diversity  of  opinion  amongst 
them;  one  party  supposing  all  plants  to  have 


originated  in  some  central  point,  frt>m  which 
they  have  been  gradually  spread  over  the  earth's 
surface ;  others  conceiving  that  several  of  such 
centres  must  have  existed ;  and  a  third  party  be- 
lieving species,  for  the  most  part,  to  have  ori- 
ginated where  they  now  appear,  as  the  natural 
and  untransported  products  of  the  soil  and  cli- 
mate. Some  again  suppose  that  at  first  only 
genera  existed,  species  arising  from  generic  ad- 
mixture ;  while  others  maintain  that  all  vege- 
table forms  are  modifications  of  each  other,  or 
the  result  of  a  certain  concurrence  of  molecules 
dispersed  through  matter,  hence  liable  to  be  pro- 
duced in  any  situation  where  the  necessary  con- 
ditions of  their  existence  occur. 

The  causes,  says  Mr  Watson,  now  visibly  ope- 
rating in  the  extension  of  species,  frt>m  one  part 
of  the  earth  to  another,  afford  us  a  more  tangible 
subject  for  inquiry.  Millions  of  seeds  are  an- 
nually ripened  and  dispersed  abroad  by  the 
agency  of  the  winds,  currents  of  water,  or  ani- 
mal locomotion;  and  though  doubtless  a  very 
huge  proportion  of  them  may  be  either  entirely 
lost,  or  being  carried  into  situations  unfiivourable 
to  their  development,  may  long  remain  un- 
changed ;  yet  some  among  them  must  occasion- 
ally be  dispersed  under  more  favourable  circum- 
stances, and  the  conditions  requisite  for  their 
vegetafion  being  supplied,  they  are  forthwith 
developed,  and  add  an  additional  spedes  to  the 
flora  of  the  district  to  which  they  have  been  car- 
ried. How  much  of  vegetable  distribution  has 
thus  been  effected  it  is  quite  impossible  now  to 
estimate ;  but  any  observer  may  have  evidence 
that  such  causes  are  still  operative  in  our  flora, 
although,  perhaps,  not  very  materially  altering 
the  range  of  its  species^  except  when  the  inter- 
ference of  human  agency  is  also  introduced. 

When  man  transports  the  vegetable  forms  of 
distant  regions  to  his  own  home,  then  it  may, 
and  does  really  happen,  in  Britain  for  instance, 
that  their  ripened  seeds,  dispersed  by  the  wind, 
or  carried  to  a  distance  by  streams,  spring  up, 
grow,  and  produce  other  seeds,  to  be  again  scat- 
tered fisffther,  until  a  species  once  unknown  to 
the  country,  next  limited  to  one  small  spot  only, 
is  spread  over  its  surface,  and  at  length  comes  to 
be  regarded  as  a  part  of  its  flora.  The  turnip, 
parsley,  canary  grass,  beech  tree,  and  many 
others,  have  been  thus  introduced  to  Britain. 
Mr  Winch  enumerates  nearly  fifty  species  not 
included  in  the  catalogues  of  British  plants, 
which  are  nevertheless  occasionally  found  wild 
on  the  ballast  hills  of  Northumberland  and  Dur- 
ham, to  which  they  have  been  carried  by  ship- 
ping. The  different  kinds  of  com,  the  grape, 
the  sugar  cane,  the  broad  fruit,  the  potatoe,  and 
the  oofiee  shrub,  have  thus  been  more  or  less 
extensively  spread  over  the  earth ;  and  the  wide 
waste  of  waters,  formerly  bounding  the  progres- 
sion of  species,  by  the  restless  ingenuity  of  man 
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has  been  made  a  road  or  eommonieationy  over 
which  the  plants  of  Europe  may  pass  to  America, 
and  thoee  of  America  be  in  turn  transported  to 
the  fields  of  Europe ;  by  means  of  which  New 
Ilolland  may  send  her  snowy  and  &ntastic  forms 
to  adorn  the  lawns  and  oonserratories  of  Britain, 
receiving  in  exchange  the  not  leas  valuable  pro- 
ductions of  her  farms  and  culinary  gardens. 

But  it  is  not  sufficient  for  vegetation  that 
the  seeds  and  roots  of  plants  be  merely  trans- 
ported from  place  to  place  by  the  agencies  al- 
ready mentioned.  Unless  carried  to  a  congenial 
climate  and  soil,  they  sooner  or  later  perish,  and 
again  disappear  firom  a  country  unadapted  to 
their  nature.  Year  after  year  living  seeds  are 
carried  from  the  shores  of  tropical  America,  and 
deposited,  by  the  gulf  stream,  on  the  coasts  of 
Europe,  mthout  securing  to  themselves  any  per- 
manent existence  in  its  flora ;  and  of  our  culti* 
vated  exotics,  how  few  have  become  even  im- 
perfectly naturalized  ?  What  then,  it  may  be 
inquired,  are  the  conditions  necessary  to  the 
successful  development  of  v^;etation,  and  its  un- 
aided continuance  by  descent  1  Undoubtedly 
they  are  various,  both  in  kind  and  degree,  each 
particular  species,  perhaps^  requiring  some  mo- 
dification of  the  general  conditions.  In  Britidn 
how  often  do  we  see  a  sharp  frost  of  spring,  or 
eariy  summer,  lay  prostrate  the  gayest  beauties 
of  the  garden,  yet  spare  the  humbler  flowers  that 
adorn  unbidden  our  fields  and  groves.  Continued 
drought  at  times  converts  the  fresh  verdure  of 
an  English  landscape  into  brown  aridity*  And 
while  the  sheltered  valley  may  be  adorned  with 
lofty  trees,  on  the  exposed  hiUs  that  bound  it, 
these  forest  monarchs,  crouching  before  the  blasts 
of  heaven,  are  scarcely  able  to  raise  their  dis- 
torted and  ungraceful  boughs  a  few  feet  above 
the  surface  of  the  ground.  Again,  the  clear 
stream  and  stagnant  morass,  the  porous  gravel 
and  the  adhesive  clay,  the  saline  soil  of  the  coast, 
and  the  vegetable  earth  of  the  peat  bog,  are  each 
dbtinguifihed  by  some  peculiarities  in  the  plants 
they  produce ;  and  when  by  any  chance  the  spe- 
cies flourishing  on  one  of  these  soils  are  trans- 
ferred to  another,  their  feeble  growth  and  altered 
habit  frequently  prove  sure  evidences  how  little 
their  new  situation  is  congenial  to  them. 

Certcun  conditions,  then,  of  the  atmosphere,  as 
regards  temperature  and  moisture ;  of  the  soil,  as 
regards  qualities  and  composition  ;  and  of  their 
situation,  as  regards  altitude,  exposure,  and  shel- 
ter— all  influence  the  distribution  and  localization 
of  plants. 

Tempenxture.  Geographers  have  divided  the 
globe  into  zones,  corresponding  to  the  modifica- 
tions of  heat  on  its  surface.  Grenerally  speaking, 
the  temperature  diminishes  firom  the  equator, 
where  it  is  greatest,  to  the  poles,  where  the  mean 
beat  of  the  sun  is  least.  Vegetation  also  follows 
this  course  with  regard  to  particular  kinds  of  I 


vegetation.  The  torrid  zone  is  the  region  of 
pahns;  the  temperate  zones  of  oak  and  other 
magnificent  trees  of  the  forest.  As  we  reach  the 
extremities  of  the  temperate  zone,  and  under 
those  of  the  frigid,  pines,  birches,  and  other  hardy 
trees  only  thrive.  At  last  we  come  to  a  region 
of  heaths  and  lichens ;  these,  too,  begin  to  dis- 
appear on  the  veige  of  the  snow  line ;  and  at 
last  extreme  cold  shuts  out  vegetation  altogether. 
The  plant  which  is  found  to  approach  nearest  to 
the  pole,  and  which  there  is  good  reason  to  be- 
lieve even  reaches  it,  is  the  pahnella  nitidis^  or 
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red  snow,  a  minute  cryptogamic  plant, which  is 
found  incrusting  the  surface  of  the  snow  like 
drops  of  blood. 

In  considering  the  influence  of  temperature, 
however,  it  must  be  remarked  that  the  degree  of 
heat  does  not  regularly  coincide  with  the  latitude 
or  distance  from  the  equator.  Various  causes  tend 
to  modify  the  heat  both  of  the  earth  and  atmos- 
phere ;  such  as  long  ranges  of  continent  or  of 
ocean,  and  locality  as  regards  the  eastern  or 
western  sides  of  islands  or  continents. 

Altitude  has  also  an  effect  on  temperature,  and 
on  the  localization  of  plants.  As  elevated  situ- 
ations are  colder  than  others  on  a  level  with  the 
ocean,  the  higher  we  ascend  mountains  the  lower 
the  temperature  becomes,  till  at  last  we  reach 
their  summits  tipt  with  snow ;  and  thus  we  ex- 
perience a  change  of  climate  corresponding  to 
that  which  takes  place  between  the  equator  and 
the  poles.  A  similar  change  of  vegetation  is 
also  observable.  Thus,  in  ascending  the  Alps 
or  Pyrenees,  we  find  the  oaks  and  vines  charaor 
teristic  of  a  temperate  climate  around  their  base. 
A  little  higher  these  have  disappeared;  but  pines, 
birches,  and  alders,  still  remain.  Still  higher, 
the  absence  of  trees,  while  there  yet  appear  small 
willows  and  heaths,  with  many  mosses  and  saxi- 
frages, recalls  the  treeless  flora  of  the  polar  re- 
gions. Many  of  the  plants  found  high  on  the 
mountains  of  South  Europe,  are  indeed  specifi- 
cally the  same  as  those  of  Spitzbergen  and  Green- 
land. Below  them  we  have  Lapland  species ; 
lower  still  those  of  Britain.  Nearly  one  half  of 
the  plants  of  Spitzbeigen  are  found  on  the  hills 
of  Scotland ;  those  of  England,  lower  in  height, 
have  only  one-fourth.  Thealtitude  at  which  per- 
petual snow  lies  on  the  mountains  of  the  equator 
is  about  16,000  feet,  becoming  lower  as  we  advance 
to  the  poles,  and  resting  on  the  sea  level  in  70°  or 
80°  north  latitude ;  but  the  height  of  this  snow 
line  varies  greatly  from  local  circumstances.    As 
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a  general  rale,  It  maj  be  said  to  depend  on  the 
temperature  of  summer  more  than  that  of  the 
whole  year,  and  is,  therefore,  lower  in  maritime 
countries  than  in  continental. 

Moisture  and  sail.  Some  plants  require  a 
much  greater  proportion  of  moisture  than  others ; 
and  thus  we  find  some  thriving  on  the  sandy 
rocks,  while  others  luxuriate  in  the  marsh,  or 
banks  of  the  lake  or  riyer.  Moisture  depends 
no  less  on  the  state  of  the  atmosphere,  and  the 
prevailing  currents  of  winds  in  the  district,  than 
on  the  nature  of  the  soil.  The  quantity  of  mois- 
ture influences  much  the  vegetation  of  a  country. 
Marshes  tend  to  increase  rushes;  frequent  rains, 
the  grasses  and  cryptogamic  plants. 

Aspect,  Under  this  term  are  included  shelter 
fromy  or  exposure  to,  particular  winds,  sun,  lights 
air,  &c.  Some  plants  grow  best  on  sunny  banks; 
others  scarcely  exist  save  in  the  deep  gloom  of  the 
forest;  some  bear  the  chafings  of  tlie  rudest 
winds,  by  which  others  are  immediately  de- 
stroyed. Several  species  in  southern  latitudes, 
or  at  low  elevations,  will  only  grow  in  shaded 
places ;  while  higher  up,  or  farther  north,  they 
woo  the  sun.  The  summits  of  hills  have  a  more 
rigid  vegetation  than  vallies  of  an  equal  alti- 
tude ;  and  the  shores  of  the  sea  rarely  show  trees 
of  so  vigorous  growth  as  inland  situations.  A 
small  belt  of  trees,  planted  in  an  exposed  situa- 
tion, generally  fails ;  while  a  large  compact  mass 
succeeds,  though  often  at  the  expense  of  those 
on  the  outside. 

We  sliall  now  proceed  to  oflfer  a  general  view 
of  the  distribution  of  vegetables  over  the  globe.  ^ 

Scarcely  fourteen  hundred  species  of  plants 
appear  to  have  been  known  and  described  by 
the  Greeks,  Romans,  and  Arabians.*  At  pre- 
sent, more  than  thre6  thousand  species  are  enum- 
erated as  natives  of  our  own  island;  and  the 
researches  of  botanists  in  other  parta  of  the 
world,  have  extended  our  knowledge  of  the 
vegetable  kingdom  to  at  least  50,000  species.  Of 
this  vast  number,  comparatively  few  belong  in- 
discriminately to  all  climates  and  situations; 
none,  perhaps,  excepting  some  mosses  and  other 
obscure  plants,  which  appear  to  require  for  their 
existence  only  an  abundance  of  shade  and  mois- 
ture. This  limitation  of  particular  plants  to 
certain  latitudes,  is  undoubtedly  connected  with 
certain  peculiarities  in  their  internal  structure; 
though  for  the  most  part,  we  are  unable  to  dis- 
cover in  what  those  peculiarities  consist.  Inde- 
pendently, however,  of  the  restriction  thus  im- 
posed by  the  climate  of  every  place  on  the  nature 
of  its  vegetable  productions,  each  of  the  great 
divisions  of  the  earth  appears  to  have  given  birth 
to  a  set  of  plants  distinct  from  those  of  other 
parts.  Thus,  a  large  proportion  of  the  trees  and 
plants  growing  wild  in  the  western  hemisphere, 
are  unlike  those  of  the  eastern  hemisphere  in 
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the  same  latitude.  The  vegetable  productions 
of  the  Cape  of  Good  Hope  are  unlike  those  of 
the  south  of  Europe,  though  the  climate  in  these 
two  situations  is  little  dissimilar*  The  plants 
of  the  East  Indian  islands  form  another  distinct 
class ;  those  of  China  and  Japan  another ;  those 
of  New  Holland  again  another.  The  little 
island  of  St  Helena  contains  a  set  of  plants 
peculiar  to  itself,  not  one  of  which  is  to  be  found 
on  the  neighbouring  western  shore  of  the  con- 
tinent of  Africa.  The  plants  originally  belong- 
ing to  one  part  of  the  world,  when  removed  to 
another  enjoying  a  simibir  elimate,  often  appear 
to  flourish  as  well  as  in  their  native  soil.  Thus 
the  potatoe,  a  native  of  South  America,  which 
was  brought  to  England  by  Sir  Walter  Raleigh, 
in  the  leign  of  queen  Elizabeih,  grows  as  well 
here  as  the  turnip,  the  carrot,  or  the  cabbage, 
which  are  natives  of  Great  Britain.  In  like 
manner  do  the  sugar-cane  and  the  oofiee-tree 
flourish  in  the  West  Indies,  though  not  originally 
produced  there,  but  transplanted,  the  sugar-cane 
firom  China,  the  cofi^ee-tree  from  Arabia. 

It  will  be  convenient  to  begin  our  survey  of 
the  vegetable  kingdom  from  the  colder  regions 
of  the  earth,  and  to  proceed  gradually  towards 
the  warmer.  Beyond  the  arctic  circle,  the 
number  of  plants  is  extremely  limited.  Captain 
Ross,  speaking  of  a  tribe  of  Esquimaux  that  he 
met  with  on  the  shores  of  Baffin's  Bay,  says : 
^^  Their  knowledge  of  wood  seemed  to  be  limited 
to  some  plant  like  heath,  of  a  dwarfish  growth, 
with  stems  no  thicker  than  the  finger."  Ac- 
cordingly, they  knew  not  what  to  think  of  the 
timber  they  saw  on  board  the  ship;  and  so  little 
notion  had  they  of  cloth,  or  any  kind  of  vege- 
table texture,  that,  when  presented  with  a  shirt, 
they  inquired  of  what  animal's  skin  it  was 
made.  On  the  shores  of  Hudson's  Bay,  it  is 
said  that  no  trees  are  found  north  of  latitude 
60®.  In  Europe,  however,  vegetation  extends 
considerably  further.  A  great  part  of  Sweden, 
Norway,  and  the  north  of  Russia,  is  covered 
with  forests  of  fir;  and  from  these  countries  we 
derive  our  best  dead  timber.  The  yellow  deal, 
which  is  most  valued,  is  the  wood  of  the  silver 
fir;  white  deal  of  the  spruce  fir. 

73.  In    no  part    of    the 

world  has  the  distribu- 
tion of  plants  beenmoi*e 
carefully  observed  than 
in  Norway  and  Lapland. 
The    trees   which    are 
there  found  to  approach 
nearest    the   limits    of 
perpetual  snow  are  the 
dwarf  birch  and  dwarf 
willow,  if  they  can  bo 
Dwsrf  Willow.         properly     denominated 
trees;  the  dwarf  birch  seldom  exceeding  two  or 
three  feet  in  height^  and  the  dwarf  willow  being 
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adll  nnaller:  ao  small,  indeed,  that  half  a  dozen 
plants,  with  their  roots,  stem,  branches,  and 
leaves  complete,  may  Iw  laid^ont  on  the  page  of 
A  dnodedmo  volume.  Even  beyond  the  limit 
of  these  trees  are  found,  however,  several  small 
plants;  and  among  them  ■j^_ 

one  whldi  particnlarly 
deserves  to  be  noticed —  , 
the  reindeer  moss,  which  ^ 
fomui  the  principal  food 
of  the   reindeer,  on  ani- 
mal   employed   by  the 
I^planders     both     for 
drawing  their  sledges  for 
food,  and  for  milk.  Inthe 
wmter,when  the  ground 
is  covered  with    snow 
these  sagacioos  creatures  dig  with  their  feet  to 
get  at  the  moBS  beneath.    When  boiled  in  water, 
this  moss  affords  a  nutritious  jelly,  which  has 
been  employed  as  a  remedy  in  conaumptivc 
complaints. 

Next  after  the  dwarf  birch  and  dwarf  willow, 
come  the  common  birch,  the  monntaiii  aah,  and 
the  Scotch  fir,  with  two  or  three  other  species  of 
willow;  then  a  species  of  alder,  which  has  been 
called  the  cold  alder,  from  its  peculiar  place  of 
growth,  not  being  found  south  of  latitude  60°; 
the  bird  cherry,  and  the  aspen,  the  gooseberry 
and  the  raspberry.  Still  travelling  towards  the 
south,  we  arrive  successively  at  the  northern 
limit  of  the  ash,  the  oak,  and  the  beech.  The 
northern  limit  of  the  oak  has  been  traced 
ttirougbout  Europe.  At  Dronthiera,  in  Norway, 
on  the  coast  of  the  Atlantic  ocean,  this  tree  is 
found  in  latitude,  S3°;  in  the  eastern  part  of 
Enrope,  on  the  confines  of  Asia,  it  ceases  to  grow 
in  latitude  57^";  a  remarkable  proof  of  the 
superior  mildness  of  the  climate  on  the  western 
shore  of  the  old  continent,  as  compared  with 
that  of  the  interior;  for  it  is  by  no  means  true, 
ss  generally  supposed,  that  the  chmate  of  the 
sea  coast  is  universally  milder  than  that  of  the 
interior.  If  we  pursue  the  limits  of  vegetation 
through  Asia,  to  the  eastern  extremity  of  the 
continent,  we  shall  find  the  cold  little,  if  any 
thing  diminished,  as  we  approach  the  shores  of 
the  Pacific  ocean.  The  oak  languishes  on  the 
banks  of  the  Argoun,  towards  the  east  of  Asiatic 
Rnana,  in  the  latitude  of  London,  eight  hundred 
miles  nearer  to  the  equator  than  the  point  at 
which  it  ceases  to  grow  on  the  opposite  shore  of 
the  eonUnent.  At  Pekin,  in  China,  situated 
only  fitly  miles  from  tbe  sea  coast,  (in  the  lati- 
tude of  the  south  of  France,  where  orange  trees 
grow  without  protection  in  the  open  air,)  the 
severity  of  the  winter's  cold  far  exceeds  that  ex- 
perienced in  any  port  of  Great  Britain,  and  falls 
short  only  two  or  three  degrees  of  that  at  North 
Cape,  the  furthest  extremity  of  Europe.  When 
we  speak  of  the  mildness  of  a  maritime  climate. 


we  must  therefore  keep  in  mind  that  the  ex- 
preeaon  applies  only  to  the  western,  not  to  the 
eastern  shores  of  tbe  continent. 

It  is  easy  to  comprehend  why  the  neighboitr- 
hood  of  tbe  sea,  in  countries  situated  far  north, 
should  tend  to  render  the  climate  milder,  while 
in  the  tropical  regions  it  moderates  the  iutenraty 
of  the  heat,  unoe  it  ia  known  that  the  tempera- 
ture of  the  ocean  varies  much  lees  than  that  of 
the  land;  the  waters  from  the  equator  being 
continually  mixed  with  those  of  tbe  Polar 
regions  by  the  current  of  the  gulf-stream.  Why 
the  iuhabitants  of  the  eastern  shore  do  not  enjoy 
this  advantage,  as  well  as  those  of  the  western 
shore  of  the  continent,  is  in  part  explained  by 
the  prevalence  of  westerly  winds  in  these  lati- 
tudes; a  westerly  wind  bringing  with  it  the  warm 
and  humid  atmosphere  of  the  Atlantic  to  tbe 
inhabitants  of  Iceland  and  of  Norway,  while  it 
brings  the  dry  and  cold  atmosphere  of  Siberia 
to  the  inhabitants  of  Kamschatka  and  Corea. 

Norway  and  I^pland  enjoy  a  more  temperate 
climate  than  any  other  country  in  the  same  lati- 
tude. The  Scotch  fir  there  attains  to  a  height 
of  rixty  feet  in  latitude  70°;  and  at  Tomea,  at 
the  head  of  the  gulf  of  Bothnia,  in  latitude  66°, 
the  birches  are  described  by  Von  Buch  as  DUijr- 
nificerU,  For  thb  superiority  of  climate,  these 
countries  are  probably  indebted  to  their  peculiar 
position  between  four  seas,  the  Atlantic,  tbe 
Arctic  ocean,  the  White  sea,  and  the  gulf  of 
Bothnia.  A  very  curious  difference  has,  bow- 
ever,  been  observed  between  the  climate  of  Lap- 
land, lying  to  the  north  of  the  gulf  of  Bothnia, 
and  that  of  Norway,  which  skirts  tlie  shore  of 
tbe  Atlantic  and  Arctic  oceans.  These  two 
countries  are  separated  by  a  chain  of  mountuns 
of  considerable  elevation,  which  fall  abruptly 
and  precipitously  towards  the  sea  on  the  northern 
and  western  sides,  and  descend  with  a  gentle 
and  gradual  slope  towards  the  gulf  on  the  other 
side.  Norway,  exposed  to  the  moist  and  tem- 
perate atmosphere  of  the  ocean,  enjoys  a  singu- 
larly mild  winter,  but  receives  little  of  the  sun's 
rays  in  summer;  partly  from  the  hunudity  and 
mistiness  of  the  air,  partly  from  the  declivity 
of  the  land  towards  the  north.  Lapland  has  a 
colder  winter,  but  a  warmer  summer.  And,  ac- 
lordingly,  it  is  fi>und  that  such  plants  as  require 
inly  a  few  weeks  of  worm  weather  to  bring 
them  to  maturity  succeed  in  I^pland,  though 
they  will  not  grow  in  Norway;  while  those  which 
are  ea^y  killed  by  a  severe  frost  flourish  better 
in  Norway  than  in  Lapland. 

For  the  soke  of  distinction,  that  kind  of 
equable  climate  enjoyed  by  the  countries  border- 
ing on  the  Atlantic,  has  been  called  the  Inland 
Climate.  It  belongs,  perhaps,  still  more  strik- 
ingly to  Ireland  and  the  west  of  Scotland,  than 
to  Norway.  The  other  sort  of  climate,  where 
both  the  summers  are  hotter,  and  the  wintere 
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colder,  b  called  the  Continental  Climate;  and  as 
Lapland  possesses  it  in  a  greater  degree  than  Nor- 
way, Russia  possesses  it  in  a  still  greater  degree 
than  Lapland.  We  shall  hereafter  see  that  nmilar 
differences  ha^e  been  found  to  prevail  between 
the  maritime  and  inland  districts  in  other  parts 
of  Europe. 

In  the  Orkney  islands,  off  the  northern  coast 
of  Scotland,  no  tree  is  found  but  the  hazel,  which 
seems  to  bear  the  winds  of  the  Atlantic  better 
tlian  either  the  Scotch  or  the  spruce  fir.  On 
the  coast  of  Norway,  the  hazel  and  the  spruce 
fir  terminate  nearly  at  the  same  point.  In 
Sweden,  on  the  coast  of  the  Baltic,  the  spruce 
fir  is  found  eight  d^;Tees  nearer  to  the  Pole  than 
the  hazel.  Travelling  still  towards  the  east,  we 
lose  the  hazel  altogether,  soon  after  entering  the 
confines  of  Asia;  and  it  is  not  met  with  again  in 
any  part  of  Siberia  till  we  reach  the  river  Amur, 
near  the  shores  of  the  Pacific  ocean.  Again, 
in  Scotland  there  are  extensive  natural  woods  of 
the  Scotch  fir,  but  none  of  the  spruce  fir.  On 
the  coast  of  Norway,  the  spruce  fir  terminates 
at  latitude  67^  but  the  Scotch  fir  extends  to 
latitude  70**,  and  the  birch  nearly  to  71.**  In 
Siberia,  the  spruce  fir  and  the  larch  (the  latter 
unknown  in  Norway  and  Sweden)  extend  further 
to  the  north  than  either  the  Scotch  fir  or  the 
birch.  On  the  limits  between  Asia  and  Europe, 
the  mountain  ash,  aspen,  black  alder,  and  juniper, 
which  in  Norway  grow  under  the  Polar  circle^ 
scarcely  reach  the  60th  degree. 

It  happens  in  Lapland,  as  in  some  other  parts 
of  the  world,  that  the  limits  of  vegetation  are 
determined  more  by  the  form  and  disposition  of 
the  neighbouring  mountains  than  by  the  lati- 
tude. The  lines  which  separate  the  growth  of 
the  different  species  of  plants,  ore  disposed  in 
semicircles  round  the  head  of  the  gulf  of  Both- 
nia; each  semicircle  rising  above  the  other,  as 
we  ascend  towards  the  chain  of  the  Dofrines. 
In  the  first,  or  lowest  band,  the  prevailing  tree 
is  the  spruce  fir;  and  to  this  region,  for  the  most 
part,  the  cultivation  of  com  is  confined.  Above 
this  grows  the  Scotch  fir,  and  above  the  Scotch 
fir  the  dwarf  birch  and  willow.  At  the  height 
of  2500  feet,  the  dwarf  birch  just  finds  sufficient 
warmth,  about  the  end  of  June,  to  put  forth 
three  leaves  from  each  bud,  which  in  a  few  weeks 
wither  and  fall  off  again;  yet  this  feeble  effort 
of  vegetation  is  found  sufficient  to  continue  the 
life  of  the  plant.  It  has  been  observed,  that  the 
leaves  of  the  birch  unfold  whenever  the  temper- 
ature of  the  air  rises  to  52°:  in  situations,  there- 
fore, where  the  heat  of  the  warmest  month  does 
not  rise  to  this  point,  it  is  incapable  of  growing. 
During  the  short  but  warm  summer  of  Lap- 
land, vegetation  proceeds  with  extraordinary 
rapidity.  Until  the  middle  of  May,  the  ground 
is  covered  with  snow.  About  a  month  later, 
the  rivers  begin  rapidly  to  swell,  in  consequence 


of  the  breaking  up  of  the  frost.  In  the  begin- 
ning of  October  the  ground  is  hard  frozen,  and 
remains  so  from  seven  to  eight  months.  Sucli 
is  the  climate  of  Enontekeisy  which  is  situated 
in  the  higher  and  colder  part  of  Lapland.  It 
is  not  .tiU  the  month  of  June  that  barley  can 
be  sown;  yet,  in  the  short  space  of  three  months, 
the  fields  are  ready  for  the  harvest.  It  has  been 
found  that  the  cultivation  of  this  grain  succeeds 
wherever  the  mean  temperature  during  ninety 
days  rises  to  48°. 

Notwithstanding  its  northern  and  inclement 
climate,  Lapland  has  to  boast  of  some  wild  flowers 
of  great  beauty.  Among  these  are  the  mezer- 
eon,  the  yellow  and  white  water  lily,  and  the 
European  globe  flower.  As  we  travel  southward 
along  the  shores  of  the  Baltic,  towards  Stock- 
holm, we  find,  for  the  first  time,  in  Angerman- 
land,  the  wood  anemone,  the  hepatica,  the  dog 
rose,  and  the  sycamore; — ^in  Medelpad,  the  bur- 
dock, and  the  campantda  perdcifolia;— in  Gas- 
trickeland,  the  cowslip,  the  guelder  rose,  tlie 
spirofa  filipendula,  and  the  hazel.  At  the  river 
Dal  we  find  the  anemone  Pulsatilla^  the  hawthorn, 
and  the  sloe.  Here  we  lose  the  hoary  or  cold 
alder.  Several  of  these  plants  extend  further 
north  on  the  sea  shore  than  inland;  owing,  as  it 
would  appear,  to  the  greater  mildness  of  the 
maritime  climate. 

A  great  p€u*t  of  the  Russian  empire,  both  in 
Europe  and  Asia,  is  covered  with  forests.  In 
the  northern  provinces  are  found  principally  tlie 
various  species  of  firs;  the  Scotch  and  spruce  fir, 
the  larch;  and  towards  the  Ural  mountains  the 
Siberian  cedar.  Of  deciduous  trees,  the  most 
abundant  is  the  birch;  and  next  to  this  the  lime 
tree,  of  whose  inner  part  the  common  garden- 
mats  are  made;  and  shoes,  platted  from  the  rind 
of  the  young  shoots  of  this  tree,  are  generally 
worn  by  the  common  people  in  Russia.  The 
beech,  elm,  and  poplar,  are  chiefly  the  growth 
of  the  southern  provinces.  Such  was  the  abun- 
dance of  wood,  till  of  late  years,  in  this  country, 
that  the  peasants  were  for  the  most  part  allowed 
to  cut  down  as  much  as  they  pleased.  It  is, 
indeed,  by  the  produce  of  the  forests,  that  the 
people  of  the  northern  provinces  chiefly  live. 
Their  houses  are  almost  universally  constructed 
of  timber;  wood  is  every  where  used  for  fuel; 
and  they  employ  a  slip  of  birch-wood,  lighted, 
for  a  candle.  From  the  ashes  of  trees,  cut  down 
and  burnt  for  this  purpose,  they  obtain  potash, 
of  which  large  quantities  are  annually  exported. 
For  the  purpose  of  tanning,  the  Russians  employ 
not  merely  Uie  bark  of  the  oak,  but  of  the  birch 
and  willow.  From  the  wood  of  the  birch  they 
procure  a  species  of  tar,  which  is  used  in  dress- 
ing that  kind  of  leather  commonly  known  by 
the  name  of  Russia  leather,  and  much  employed 
in  book-binding. 

As  we  pass  into  Asiatic  Russia^  we  succes- 
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8iyely  lose  the  oak,  the  hazel,  the  ash,  the  lime 
tree,  the  Scotch  fir,  the  spraoe  fir,  and  the  Si- 
berian cedar;  while  the  larch  extends  to  the 
shores  of  the  Arctic  ocean.  In  the  soathem 
parts  of  Siberia  are  found  wild  talipes,  anenfones, 
two  species  of  rhododendron,  and  the  scarlet 
lychnis.  To  the  east  of  lake  Baikal,  the  Euro- 
pean globe  flower  is  replaced  by  the  Asiatic 
species.  In  Siberia  also  grow  the  cranberry  and 
the  hautboy  strawberry. 

The  oak,  the  beech,  and  the  elm  are  natiyes 
of  Great  Britain.  Each  of  these  trees  has  its 
appropriate  soU.  In  the  western  part  of  the 
county  of  Sussex,  we  have  three  distinct  belts 
of  country,  each  strongly  marked  by  the  char- 
acter of  its  vegetation.  To  the  north  we  have 
a  strong  and  deep  clay,  admirably  adapted  to 
the  growth  of  oak.  Then  oome  the  chalk  hills, 
where  the  luxuriant  growth  of  the  beech  attests 
tliat  this  tree  has  found  its  congenial  soil.  This 
tree  is  not  met  with  north  of  Stamford  in  Lin- 
colnshire. The  elm  seem  in  Scotland  and  the 
north  of  England  is  the  wych  elm,  a  different 
species,  growing  in  a  more  straggling  form,  with 
pendent  branches,  and  a  larger  leaf.  Its  wood 
is  very  unlike  that  of  the  English  elm;  more 
resembling  that  of  the  ash.  In  the  approach 
to  some  of  the  royal  palaces  in  Spain,  are  some 
rows  of  elm,  which,  we  are  assured  by  Evelyn, 
were  transplanted  f^om  England  by  Philip  II., 
the  husband  of  queen  Mary  of  England,  the 
elm  not  being  a  native  of  Spain.  In  addition 
to  the  trees  just  mentioned,  the  ash,  the  maple^ 
the  sycamore,  and  the  small-leaved  lime  tree, 
may  be  enumerated  as  growing  wild  in  Great 
Britain. 

If  we  now  turn  our  attention  to  the  countries 
occupying  the  soathem  side  of  the  Baltic,  we 
shall  find  a  wide  district  of  heathy  beginning  fit)m 
the  northern  extremity  of  Jutland,  extending  as 
far  south  as  latitude  52** ;  thence  westward  as 
far  as  the  ocean,  and  eastward  over  a  considerable 
part  of  the  north  of  Germany.  In  this  barren 
tract,  the  few  spots  which  have  been  brought 
into  cultivation  by  human  industry  appear  like 
green  islands  amidst  the  waste.  The  variety  of 
species  of  heath  found  in  this  tract  is  very  small ; 
and  few,  if  umy  of  them,  are  strikingly  beautiful. 
In  the  wet  and  springy  parts  of  the  district  are 
many  tracts  of  bog,  or  peat  moss,  scarcely  less 
sterile  than  heath.  Occasionally,  however,  the 
cranberry,  and  some  other  eatable  berries  of  the 
same  family,  as  the  bilberty  and  the  whortlehertyy 
cover  the  surface ;  and  the  substance  of  the  bog 
itself  furnishes  a  kind  of  fuel  to  the  poor  inhabi- 
tants, after  being  cut  in  small  square  pieces,  and 
piled  in  stacks  to  dry.  When  attentively  ex- 
amined, it  is  found  to  consist  of  vegetable  fibres, 
partially  decayed,  and  compacted  by  the  pres- 
sure of  the  superincumbent  portion.  Its  com- 
position is  only  to  be  seen,  however,  in  that  part 


of  the  bog  which  lies  toward  the  surface;  towards 
the  bottom  it  takes  the  appearance  of  a  black 
and  soUd  mass.  In  many  places  the  natural  soil 
is  covered  to  a  depth  of  twenty  or  thirty  feet 
with  this  substance.  The  plants  by  whose  de- 
compo^tion  these  bogs  are  formed,  appear  to  be 
principally  two  or  three  kinds  of  moss.  These 
are  almost  invariably  found  growing  on  the  sur« 
face;  and  it  appears  that  each  generation,  as  it 
dies,  forms  a  soil  for  that  which  is  to  succeed. 
That  a  continual  growth  really  takes  place,  is 
proved  by  the  gradual  filling  up  of  the  hollows 
excavated  for  obtaining  fuel.  Much  of  the  sur- 
face of  Scotland,  the  north  of  England,  Wales, 
and  Ireland,  is  covered  with  these  bogs,  as  well 
as  of  that  part  of  the  continent  of  Europe  which 
touches  the  shores  of  the  German  ocean  and  the 
Baltic. 

To  the  south  of  this  barren  tract  of  heath  and 
peat  moss,  we  find  an  extensive  region  of  re- 
markable fertility,  in  which  every  species  of  our 
cultivated  grain  flourishes.  This  district,  which 
is  for  the  most  part  unbroken  by  hills  of  any 
considerable  height,  comprises  the  Netherlands, 
the  greater  part  of  France,  the  middle  of  Grer- 
many,  Poland,  and  southern  Russia.  The  east- 
ern part  of  this  region  being  comparatively  thinly 
peopled,  supplies  with  com  several  other  parts  of 
Europe ;  the  produce  of  the  soil  being  carried 
down  by  internal  navigation,  partly  to  the  ports 
on  the  Baltic,  partly  to  those  on  the  Black  sea. 

The  line  which  limits  the  cultivation  of  com, 
like  that  which  limits  the  growth  of  the  oak  and 
other  forest  trees,  extends  much  further  north 
on  the  western  side,  than  on  the  eastern  side  of 
the  continent.  In  Norway,  barley  sometimes 
ripens,  in  favourable  aspects^  under  the  70th  par- 
allel of  latitude.  In  European  Russia,  the  cul- 
tivation of  com  scarcely  succeeds  beyond  lati- 
tude 00®;  and  in  Kamschatka,  the  eastern  extre- 
mity of  Asia,  this  limit  descends  as  low  as  61% 
the  latitude  of  London.  On  the  eastern  shore  of 
the  continent  of  America,  the  growth  of  com 
does  not  extend  beyond  latitude  52®.  Wheat 
demands  a  warmer  climate  than  barley  or  oats. 
This  grain  is  not  found  to  succeed  so  well  in  the 
west  of  Scotland,  the  summer's  sun  being  insuf- 
ficient to  ripen  it.  Even  in  England,  the  west* 
em  side  of  the  island  appears  better  adapted  to 
the  growth  of  grass  tluui  of  com ;  and  accord- 
ingly, it  may  be  observed,  in  every  part  of  the 
kingdom,  that  com  is  carried  from  east  to  west, 
while  cattle  are  driven  from  west  to  east.  All 
our  principal  com  counties  are  situated  on  the 
eastern  side  of  the  island,  from  the  Lothians,  in 
Scotland,  to  Kent,  the  south-eastern  county  of 
England.  This  is  to  be  attributed,  in  a  great 
measure,  to  the  humidity  of  the  climate  in  those 
districts  bordering  on  the  shoves  of  the  Atlantic 

The  cultivation  of  com  does  not  succeed  better 
in  the  torrid  zone  than  in  the  polar  regions. 
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Within  the  tropics^  wheat,  harley,  and  oats,  are 
not  cultivated,  excepting  in  situations  elevated 
considerahly  ahove  the  level  of  the  sea. 

The  cultivated  apple  is  thought  to  he  a  variety 
of  the  ciah,  and  may  therefore  he  considered  a 
native  of  England.  This  froit  does  not  ripen 
north  of  Sundswall,  in  Sweden,  in  latitude  62% 
nor  in  the  east  of  Europe,  heyond  latitude  67°. 
Its  near  relations,  the  pear  and  the  quince,  are 
not  natives  of  England,  hut  are  found  wild  in 
the  southern  parts  of  Europe.  The  quince 
scarcely  succeeds  in  the  northern  counties  of 
England.  It  has  not  heen  known  to  ripen  its 
fruit  heyond  the  Tees  more  than  twice  in  twenty 
years,  though  it  flowers  freely.  The  medlar, 
the  walnut,  and  the  chestnut,  succeed  no  hetter; 
and  even  the  filbert  hears  very  sparingly.  The 
vine  seldom  flowers;  and  if,  hy  chance,  small 
grapes  are  produced,  they  soon  drop  ofi^.  The 
mulherry  \a  there  a  low,  stunted  tree ;  hut  in  hot 
summers  bears  ahundance  of  small  fruit,  which 
in  part  comes  to  maturity,  and  is  well  flavoured. 

We  are  thus  able  to  assign  the  northern  limit 
to  the  cultivation  of  most  of  our  common  fruits. 
But  if  we  pursue  the  same  inquiry  on  the  west- 
em  side  of  the  kingdom,  following  the  line  of  the 
coast  from  Cumberland  to  Cornwall,  we  shall 
arrive  at  some  very  extraordinaiy  and  unex- 
pected results ;  results  which  serve  remarkably 
to  illustrate  the  peculiarities  of  an  island  climate. 
At  the  further  extremity  of  that  long  promon- 
tory, which,  projecting  into  the  Atlantic,  fonns 
at  once  the  most  southern  and  the  most  western 
point  of  England,  neither  the  apricot,  the  vine, 
nor  the  greengage  plum,  produce  ripe  fruit,  for 
want,  as  it  should  appear,  of  sufiiciently  power- 
ful sunheams.  Yet  such  is  the  mildness  of  the 
winter,  that  the  myrtle,  the  camellia,  and  other 
greenhouse  plants,  grow  luxuriantly  in  the  open 
air ;  and  the  ponds  are  seldom  sufficiently  frozen 
to  bear  tlie  weight  of  a  man. 

An  analogous  observation  was  made  hy  Arthur 
Young,  nearly  forty  years  ago,  with  regard  to 
the  climate  of  France.  Having,  in  the  course  of 
several  tours  through  that  kingdom,  minutely 
observed  the  agricultural  productions  of  its  dif- 
ferent provinces,  he  found  that  the  lines  which 
form  the  northern  houndary  of  the  cultivation 
of  the  vine,  maize,  and  olive,  &llow  an  oblique 
direction  firom  south-west  to  north-east ;  an  ob- 
servation which  appears,  at  first  sight,  strangely 
at  variance  with  the  known  mildness  of  mari- 
time climates.  Bat  the  apparent  contradiction 
disappears,  when  it  is  conrndered  that  the  ripen- 
ing of  fruit  and  of  gndn  depends  altogether  on 
the  force  of  the  sun's  rays  in  summer,  and  is  not 
afibcted  by  the  severity  of  the  winter.  Now,  as 
before  ohserved  with  regard  to  Lapland  and  Nor- 
way, the  interior  of  the  continent  of  Europe  en- 
joys a  hotter  summer  than  the  coast,  though  it 
has  to  endure  a  colder  winter.     It  would  be 


wrong,  however,  to  suppose  that  the  line  drawn 
by  Arthur  Young,  as  limiting  the  cultivation  of 
the  vine  in  Fiance,  extends  throughout  the  con- 
tinent of  Europe  in  the  same  direction.  In  that 
case  it  would  reach  to  Moscow,  in  latitude  56° ; 
whereas  vineyards  are  unknown  in  Russia  to  the 
north  of  latitude  60^ ;  which  is  precisely  the  ex- 
treme limit  of  the  cultivation  of  the  vine  in 
France.  According  to  Malte-Brun,  a  line  of  se- 
paration between  the  countries  in  which  wine 
forms  the  principal  drink  of  the  people,  and  those 
in  which  they  principally  consume  heer,  may  he 
drawn  from  the  south  of  England  through  Frendi 
Flanders,  Hesse,  Bohemia,  the  Carpathian  moun- 
tains, Odessa,  and  the  Crimea.  This  line,  it  wiU 
he  observed,  is  not  exactly  the  same  as  that  which 
limits  the  cultivation  of  the  vine.  Something 
must  he  allowed  for  national  custom.  The 
people  of  the  north-western  part  of  France  drink 
wine,  though  not  produced  on  the  spot,  hut 
brought,  at  a  considerahle  expense,  from  the  more 
southern  provinces,  hecause,  to  a  Frenchman, 
habit  has  rendered  wine  one  of  the  necessaries  of 
life.  The  Russians,  on  the  other  hand,  accus- 
tomed to  heer,  do  not  drink  much  wine,  even  in 
those  southern  districts  where  the  climate  admits 
of  the  cultivation  of  the  grape. 

Humboldt  estimates  that  the  cultivation  of  the 
vine  succeeds  only  in  those  climates  where  the 
annual  mean  temperature  is  between  ^y  and 
63° ;  or  the  mean  temperature  may  even  he  as 
low  as  48°,  provided  the  summer  heat  rises  to 
68°.  In  the  old  world  these  conditions  are 
found  to  exist  as  far  north  as  latitude  50° ;  in 
the  new  world,  not  heyond  latitude  40°.  In 
both  hemispheres  the  profitahle  culture  of  this 
plant  ceases  within  90°  of  the  equator,  unless  in 
elevated  dtuations,  or  in  islands,  as  TenerifY«, 
where  the  intensity  of  the  heat  is  moderated  hy 
the  atmosphere  of  the  sea.  Thus  the  region  of 
vineyards  occupies  a  band  of  about  20°  in  breadth 
in  the  old  world,  and  not  more  than  half  that 
breadth  in  America.  It  may  be  ohserved,  that 
the  wines  produced  in  the  northern  part  of  this 
region,  as  those  of  France  and  of  the  Rhone,  are 
lighter  and  more  acid  than  such  as  are  produced 
nearer  the  tropic;  owing,  probahly,  to  the  infe- 
rior force  of  the  rays  under  which  the  fruit  is 
ripened.  In  the  southern  hemisphere,  the  Cape 
of  Good  Hope  just  falls  within  the  latitude 
adapted  to  the  grape ;  and  a  consideralde  quantity 
of  wine  is  annually  exported  from  that  settle- 
ment. It  is  of  very  inferior  quality  to  the  wines 
of  Europe  and  northern  Africa,  having  an  unplea- 
sant earthy  taste,  which  is  said  to  arise  fr«>m  the 
clayey  nature  of  the  soil. 

In  the  north  of  Italy,  west  of  Milan,  we  first 
meet  with  the  cultivation  of  rice.     This  is  the 
seed  of  a  species  of  grass,  bearded  like  barley, 
which,  having  somewhat  of  a  stiff- and  reedy 
foliage,  yields  a  whispering  sound  when  agitated 
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by  the  wind.  It  delights  In  moiattue ;  and  from 
the  time  when  the  bkde  riaea  a  few  inchn  aboTs 
the  enr&oa,  the  Jklda  in  which  it  grow*  are 
flooded  to  the  depth  of  aev«Tal  Inches  b;  ineani 
vf  arttficial  walei-connefl,  provided  with  alaioes. 
Tha  water  is  not  drawn  off  till  the  grain  la  nearly 
ripe.  Three  yean  In  snocewon  doM  the  aoil 
yeijd  a  eiop  of  riue  without  manure ;  it  is  then 
•uffered  to  reinahi  two  yeaia  nncoTered  with 
water,  during  which  time  it  receives  one  coat  of 
dung,  and  becomes  spontaD,eoiialy  covered  with 
on  abundant,  thougli  coarse,  herbage.  Since  on 
«»cre  of  rice  is  worth,  on  an  avenge,  two  acres  of 
wheat,  it  may  be  mippoaed  how  large  a  profit 
attenda  the  cultivation  of  this  gr^ ;  bat  so  de- 
let«rioas  Is  the  employment  to  the  health  of  the 
labourers  engaged  in  it,  that  the  gDvemment  has 
roliibited  its  fhrther  extendon.  Bice  can  evi- 
dently be  Fused  only  in  sitnations  where  the 
land  may  at  pleasure  be  covered  with  water. 
This  is  an  advantage  enjoyed  by  the  whole  plain 
ofLombardy,  naturally  of  great  fertility,  and 
rendered  still  more  productive  by  a  system  of 
irrigation  more  complete,  we  might  almost  say 
more  tnagnifietia,  than  is  to  be  found  in  any  other 
|^«rt  of  the  world.  Enclosed  between  two  noble 
chains  of  monntaina,  the  Alps  to  the  north  and 
west,  the  Apennines  to  the  south,  the  deep  and 
rich  soil  of  this  plain  seems  to  have  been  depo- 
sited by  an  iaimdation  which  brought  down  a 
jrartion  of  the  sabetance  of  those  mountains ; — 
consisting,  near  their  bases,  of  large  rounded 
stones,  which  gradually  diminish  in  magnitude 
towards  the  shore*  of  the  gulf  of  Venice,  where 
the  eoil  connsts  enUrely  of  finely-divided  matter. 
To  the  east  of  Milan  this  plain  ia  covered  with 
paetnrea  of  extraordinaiy  richness,  from  which 
is  brought  the  celebrated  Parmesan  cheese. 
These  pastures  are  r^nlarly  flooded.  The  grass 
is  cut  no  lees  than  four  times  in  the  year;  part 
b  made  into  hay,  and  part  carried  green  to  the 
cows,  which  are  kept  in  stalls.  In  about  fifUen 
3'ears,  the  herbage,  in  consequence  of  this  con- 
tinnal  watering,  becomes  too  coarse  for  use ;  the 
land  is  then  ploughed  up,  and  during  five  years 
cropped  with  wheat,  oat^  muze,  hemp,  and 
beans,  after  which  it  is  again  bud  down  to  grass. 
This  admirable  system  of  irrigation,  which  has 
rendered  northern  Italy  the  moat  fruitful  coun- 
try, perhaps.  In  the  world,  waa  established  in 
veiy  early  timea.  It  was  during  the  flonrishing 
period  of  the  Lombard  republics,  about  the  era 
of  our  Norman  and  early  Plantagenet  kings, 
while  the  greater partofEorope  remained  yet  in 
a  atatfl  little  short  of  barbarism,  Uiat  the  deagn 
was  conceived  and  executed  of  this  great  national 
work.  From  each  of  the  lakes  that  occupy  the 
lower  declivities  of  the  Alps,  and  receive  the 
waters  of  their  innumerable  springs,  issues  one 
principal  canal,  which,  as  it  descends,  is  sabdi- 
vided  bto  a  multitude  of  snuUler  channels,  visit- 


ing every  district,  every  &rm,  and  even  every 
individual  field,  to  each  of  which  the  water  is 
admitted  at  pleasure  by  sluices ;  and  having  per- 
formed its  office,  peases  off  by  another  cut  to  the 
lower  land,  till  it  ultimately  reaches  the  Po, 
which  carries  off  the  whole  diwnege  of  oentral 
Lombardy  into  the  gulf  of  Venice.  The  banks 
of  these  canals  are  mostly  planted  with  willows 
and  alders,  over  which  an  frequently  seen  rows 
of  tall  poplars.  The  principal  canals  belong  to 
the  government ;  the  smaller  ones  are  generally 
the  property  of  individuals,  who  let  or  sell  the 
H  of  the  water  at  ao  much  per  hour. 
The  cultivation  of  the  olive  is  bounded  to  the 
north  by  a  chain  of  mount^na,  extending,  with 
few  interruptions,  from  the  Atlantic  ocean  to 
the  Black  sea.  This  tree  is  found  in  every  part 
of  Spun  and  Portugal  (with  the  exception  of 
those  districts  too  much  elevated  above  the  level 
of  the  sea).  It  extends  over  that  part  of  France 
south  of  the  mountains  of  the  Cevennee;  over 
Italy,  south  of  the  Apennines;  and  Turkey, 
southoftheHcmus.  A  traveller  from  the  north, 
croesing  this  chain  of  monntaios  for  the  first 
time,  is  surprised  and  delighted  at  the  new  as- 
pect of  vegetation.  Gigantic  plants  of  the  grass 
tribe  are  seen  rising  to  the  height  of  twenty  feet 
and  upwards ;  the  air  is  perfumed  with  the  blos- 
soms of  the  orange  and  lemon  tree ;  the  myrtle 
and  pomegranate  grow  wild  among  the  rocks, 
with  the  various  species  of  cistus,  that  beautiful 
tribe  of  plants,  which  afford  such  a  wonderful 
succeseion  of  flowers,  opening  every  morning, 
and  falling  off  before  the  close  of  the  day.  The 
American  aloe  here  blooms  in  the  open  air ;  the 
}g.  choBKtropt  humilit  af- 

fords the  first  specimen 
of  the  magnificent  tro- 
jiical  family  of  palms ; 
ard  R  few  plants  may 
.    be   seen   of  the   date 
'  palm  of  Africa,  culti- 
-  voted  only  indeed  for 
ornament,  since   this 
tree  does  not  produce 
fruit  on  tlie  northern 
aide  of  the  Mediterra- 
TbaDwufPilni.         nean.    Itmayperhaps 
be  asserted,  without  exaggeration,  that  the  appear- 
ance of  vegetation  exhibitsalesB  striking  change 
in  travelling  northwards  fium  Piedmont  to  Lap- 
land, than  in  crosdng  the  Maritime  Alps  from 
Piedmont  to  the  gulf  of  Genoa.      On  the  south- 
ern side  of  those  mountains,  the  vivid  green  of 
our  meadows  and  forests  is  replaced  by  the  dusky 
tint  of  the  olive  and  the  evergreen  oak,  which 
might,  perhaps,  be  termed  sombre,  if  not  con- 
trasted with  the  intensely  dark  indigo  colour  of 
a  deep  and  tranquil  sea,  undisturbed  by  tides, 
and  resting  on  a  rocky  bottom ; — on  the  other 
dde  with  the  snow-crowned  summits  of  the 
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mountains,  strongly  relieved  against  the  azure 
sky ;  the  whole  illuminated  by  the  splendour  of 
an  Italian  sun.  Nor  is  the  olive  itself  by  any 
means  destitute  of  beauty.  It  has  been  compared 
to  a  willow ;  it  differs,  however,  very  materially 
in  its  colour,  having  none  of  that  sickly  hue  of 
blueish  green  which  gives  such  a  peculiar  cold- 
ness to  the  landscapes  of  some  of  the  Dutch 
painters.  The  upper  side  of  the  leaf  has  pre- 
cisely that  tint  &miliarly  known  by  the  name 
of  olive.  The  under  side  is  of  shining  white- 
ness; and  as  the  foliage  is  turned  up  by  the 
lightest  breeze,  its  progress  over  the  valleys  cov- 
ered with  olive  gardens,  becomes  visible  in  the 
form  of  a  silver  cloud  gliding  across  the  land- 
scape. 

According  to  Humboldt,  the  olive  is  cultivated 
with  success  in  every  part  of  the  old  world,  where 
the  mean  temperature  of  the  year  is  between  58^ 
and  66^ ;  the  temperature  of  the  coldest  month 
not  being  under  42<^,  nor  that  of  the  summer  be- 
low 71  ° — ^73° .  These  conditions  are  found,  as  be- 
fore observed,  in  Spain,  Portugal,  the  South  of 
France,  Italy,  and  Turkey.  The  olive  also  flour- 
ishes on  the  northern  coast  of  Africa ;  but  is  not 
found  south  of  the  Great  Desert.  In  Europe  it 
extends  as  far  north  as  latitude  44^^ ;  in  America, 
scarcely  to  latitude  84^,  so  much  greater  is  the 
severity  of  the  winter  on  the  other  side  of  the 
Atlantic.  In  the  neighbourhood  of  Quito,  situ- 
ated under  the  equator,  at  a  height  of  eight  thou- 
sand feet  above  the  level  of  the  sea,  where  the 
temperature  varies  even  less  than  in  the  island 
climates  of  the  temperate  zone,  the  olive  attains 
to  the  magnitude  of  the  oak,  yet  never  produces 
fruit. 

The  inhabitants  of  the  south  of  Europe  em- 
ploy the  oil  expressed  from  the  fruit  of  tliis  tree 
for  the  same  purposes  as  we  employ  butter,  and 
feel  at  least  as  much  dislike  to  the  produce  of  the 
daity,  as  an  article  of  food,  as  we  may  feel  to  the 
use  of  oil.  In  this  country  it  is  scarcely  eaten 
except  with  salads,  for  which  purpose  it  is  im- 
ported in  flasks  of  very  thin  glass,  covered  with 
basket-work.  The  fruit  of  the  olive  is  some- 
times gathered  in  a  green  state  and  salted.  We 
are  told  by  Malte-Brun,  that  if  a  line  be  drawn 
from  the  Pyrenees,  through  the  Cevennes,  the 
Alps,  and  the  Hiemus,  it  will  separate  those 
countries  in  which  the  inhabitants  principally 
make  use  of  butter,  from  those  in  which  they 
make  use  of  oil. 

The  orange  and  lemon  tree  are  rather  more 
tender  than  the  olive.  According  to  Humboldt, 
they  require  a  mean  annual  temperature  of  62°. 
Orange  gardens  abound  at  Nice  and  Genoa,  on 
the  borders  of  the  sea,  and  sheltered  by  the  high 
range  of  the  Alps  to  the  north;  yet  they  are  not 
to  be  seen  at  Florence,  or  even  at  Rome,  nor  do 
we  meet  with  them  again,  in  travelling  through 
Italy  towards  the  south,  till  we  arrive  at  Naples. 


Accordingly  it  appears,  from  registers  of  the  daily 
temperature  during  the  years  1815,  1816,  and 
181 7»  that  the  temperature  of  the  month  of  De- 
cember at  Nice  exceeds  that  of  Rome  by  2%  the 
temperature  of  January  by  3^,  that  of  February 
by4«. 

The  Spanish  chestnut  abounds  in  the  forests 
of  the  south  of  Europe,  and  sometimes  att^ns  to 
a  great  size.  On  the  sides  of  Mount  Etna  ai'e 
some  of  prodigious  magnitude :  one  of  them  is 
named  the  chestnut  of  a  hundred  horse,  intimat- 
ing that  it  is  capable  of  sheltering  a  hundred 
horsemen  under  its  boughs.  It  is  one  hundred 
and  ninety-six  feet  in  circumference.  The  in- 
terior is  entirely  decayed;  and  a  hut  is  built 
within  the  trunk  for  the  habitation  of  those  who 
are  engaged  in  gathering  and  preserving  the  fruit. 
Another  tree  found  in  the  southern  parts  of  Eu- 
rope is  the  cork  tree,  a  species  of  oak,  whose 
tough  and  elastic  bark  we  use  for  stopping  bottles. 
In  the  same  district  are  found,  growing  wild 
among  the  rocks,  many  of  the  productions  of  our 
gardens:  thyme,  lavender,  and  rosemary;  the 
cypress,  the  laurestinus,  the  arbutus,  the  bay, 
and  the  Judas  tree.  The  laurel  appears  to  be  a 
native  of  Turkey.  The  cabbage  rose  and  the 
damask  rose,  which  appear  to  have  been  culti- 
vated in  our  gardens  in  very  eai'ly  times,  were 
originally  brought  from  the  south  of  Europe. 
The  evergreen  roses,  introduced  within  the  last 
twenty  or  thirty  years,  are,  as  their  common 
name  imports,  from  China.  Not  one  species  of 
rose  is  found  in  South  America.  According  to 
Arthur  Young,  the  culture  of  the  fig  and  the 
pomegranate  is  limited  nearly  to  the  same  line 
as  that  of  the  olive.  The  culture  of  the  mul- 
berry, for  feeding  silkworms,  is  not  marked  by 
quite  so  well  defined  a  boundary,  and  appears  to 
extend  rather  frirther  north. 

From  the  declivities  of  that  long  chain  of 
mountains  which  traverse  Europe  from  west  to 
east,  we  have  received  some  other  of  our  garden 
flowers.  The  auricula,  the  deep  blue  gentian, 
and  several  species  of  saxifrage,  delight  in  the 
elevated  regions  approaching  towards  the  limits 
of  perpetual  snow.  From  the  lower  parts  of  the 
mountains  come  the  peony,  the  fraxinella,  the 
black  hellebore  (sometimes  called  the  Christmas 
rose),  the  yellow  aconite,  and  the  laburnum. 
The  common  blue  monkshood,  and  the  yellow 
monkshood,  are  also  found  in  this  district;  but 
unlike  the  plants  before  mentioned,  they  extend 
as  far  north  as  Sweden,  and  the  latter  even  to 
Lapland.  The  aJthcBafrutex  is  a  native  of  Car- 
niola,  on  the  southern  side  of  the  mountains. 
The  beautiful  pyramidal  bell-flower,  bearing  a 
profusion  of  pale  blue  flowers,  which  is  often 
cultivated  in  pots,  and  trained  in  a  fan-shape  as 
an  ornament  to  halls  and  parlours,  is  from  the 
southern  side  of  the  same  chain.  It  is  in  moun- 
tainous regions  that  the  botanist,  as  well  as  Uio 
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geologist,  finds  the  most  abundant  hainrest ;  in- 
deed, even  the  unscientific  traveller  is  struck 
with  the  noTelty  and  beauty  of  the  flowers  which 
he  finds  at  every  step  on  crossing  the  Alps  or 
the  Pyrenees.  A  variety  of  surface  and  expo- 
sure is  favourable  to  a  variety  of  productions. 
Some  plants  prefer  the  crevices  of  naked  rocks, 
others  the  edges  of  springs,  or  the  banks  of  clear 
and  rapid  streams,  otiiers  stagnant  morasses.  All 
these  ditmmstances  are  found  abundantly  in 
mountainous  districts.  From  these  mountain 
bogs  we  have  obtained  a  tribe  of  plants  of  extra- 
ordinary beauty,  which,  when  planted  in  the 
same  kind  of  peaty  soil  as  they  find  in  their  na- 
tive spots^  are  made  to  flourish  tolerably  in  our 
gardens.  These  are  the  azaleas,  rhododendrons, 
andromedas,  and  others  of  the  same  family. 

If  from  the  south  of  Russia  we  travel  eastward 
into  Asia,  the  appearance  of  the  country  will  be 
found  to  undergo  a  very  remarkable  change. 
Approaching  the  northern  shore  of  the  Black 
sea,  the  soil  becomes  sandy,  intermixed  in  pl&ces 
with  sea-shells,  impregnated  with  salt,  and 
abounding  in  lakes  of  salt  water.  Such  is  the 
aspect  of  the  celebrated  steppes  of  Russia.  From 
the  low  tract  lying  between  the  Black  sea  and 
the  north  of  the  Caspian,  these  sterile  regions 
extend  over  a  considerable  part  of  central  Asia. 
It  has  been  conjectured  that  these  steppes  were 
once  covered  by  the  sea,  and  the  limits  of  the 
ancient  coast  have  even  been  assigned ;  but  the 
observation  can  by  no  means  be  extended  to  the 
salt  deserts  in  the  north  of  Persia  and  in  Inde- 
pendent Tartary. 

The  presence  of  salt,  in  any  considerable  quan- 
tity, is  &tal  to  com  and  most  other  vegetables ; 
there  are,  however,  certain  plants  to  which  it 
appears  indispensable,  and  which  have  been,  for 
that  reason,  called  saline  plants.  The  sugar- 
cane and  the  cocoa-nut  tree  are  almost  the  only 
plants  which  flourish  equally  well  when  wetted 
with  fresh  water  or  with  brine.  From  the  ashes 
of  these  saline  plants  soda  is  obtained. 

Immediately  south  of  that  salt  plain  which 
occupies  the  space  between  the  Black  sea  and 
the  north  of  the  Caspian,  is  the  chain  of  Mount 
Caucasus,  a  most  interesting  r^on,  both  on  ac- 
count of  its  natural  beauties,  and  of  its  connec- 
tion with  the  earliest  authentic  records  of  his- 
tory. In  the  fruitful  valleys  of  Curdistan,  a 
Turkish  province  on  the  southern  side  of  these 
mountains,' amidst  mountains  crowned  with  per- 
petual snow;  and  on  the  banks  of. the  river 
Gihon  (better  known  by  its  ancient  name  of 
Oxus),  which  falls  into  the  sea  of  Aral,  on  the 
east  of  the  Caspian,  are  found  whole  thickets  of 
lemon,  pomegranate,  pear,  and  cherry  trees. 
Every  species  of  fruit  cultivated  in  our  gardens 
grows  there  apparently  wild ;  but  whether  they 
are  to  be  considered  as  traly  natives  of  the  soil, 
or  as  being  the  remains  of  very  ancient  gardens, 


is  the  more  difficult  to  determine,  as  this  is  the 
spot  which  appears  to  have  been  first  peopled  by 
the  descendants  of  Noah.  The  walnut  and  the 
peach  we  derive  from  Persia ;  the  vine  and  the 
apricot  from  Armenia ;  the  sweet  cherry  and  the 
Spanish  chestnut  from  Lesser  Asoa  ;  from  Syria 
the  fig,  the  olive,  and  the  mulberry.  In  the 
triumph  of  the  Roman  general  LucuUus,  afier 
his  return  from  the  conquest  of  Pontus,  about  a 
hundred  years  before  the  Christian  era,  was  ex- 
hibited a  cherry  tree,  loaded  with  fruit,  a  sight 
till  then  unknown  to  the  inhabitants  of  Italy. 
From  the  same  regions  we  derive  the  hyacinth, 
the  tulip,  the  iris,  the  ranunculus,  and  some  other 
of  our  garden  flowers,  most  of  which  appear  to 
have  been  first  brought  into  this  country  during 
the  reign  of  Elizabeth.  To  this  list  may  be 
added  the  horse  chestnut,  the  lilac,  the  sweet  jas- 
mine, the  melon,  and  the  cucumber.  That  the 
melon  and  cucumber  were  raised  in  Egypt  at  a 
very  remote  period,  appears  from  the  complaints 
of  the  Israelites,  when  they  murmured  against 
Moses  and  Aaron  in  the  wilderness.  ''We  re- 
member the  fish,"  said  they, "  which  we  did  eat 
in  Egypt  fireely ;  the  cucumbers,  and  the  melons, 
and  the  leeks,  and  the  onions,  and  the  garlick." 
And  in  another  place  they  speak  of  some  kinds 
of  fruit  now  cultivated:  "Wherefore  have  ye 
made  us  to  come  up  out  of  Egypt,  to  bring  us  in 
unto  this  evil  place  ?  It  is  no  place  of  seed,  or 
of  figs,  or  of  vines,  or  of  pomegranates,  neither 
is  there  any  water  to  drink." 

The  **  wilderness"  in  which  these  complaints 
were  uttered  by  the  children  of  Israel,  forms  a 
part  of  that  great  sandy  desert  which  bounds  to 
the  west  the  fruitfiil  plain  of  the  Euphrates,  ex- 
tending thence  southward  over  a  considerable 
part  of  Arabia.  In  this  desert  are  still  to  be 
seen  the  ruins  of  Palmyra,  supposed  to  be  the 
city  built  by  Solomon,  and  named  by  him  Tad- 
mor  in  the  Wilderness.  Between  the  desert  and 
the  Mediterranean  sea  is  the  "Land  of  Promise," 
bounded  on  the  north  by  Mount  Lebanon,  still 
famed  for  its  majestic  cedars.  The  cedar  of  Le- 
banon, though  now  cultivated  as  an  ornamental 
tree  in  many  parts  of  the  world,  has  not  been 
found  wild  except  in  the  mountain  from  which 
it  derives  its  name.  Again  crossing  the  desert  to 
the  extremity  of  the  Red  sea,  we  find  a  narrow 
tract  of  cultivated  country  along  its  eastern  shore, 
extending  to  Yemen  the  Happy,  or  Fertile  Ara- 
bia, the  country  of  bahn,  fi^kincense,  and 
myrrh.  From  Arabia  the  balm  tree  was  first 
carried  to  Judea,  as  Josephus  assures  us,  by  the 
queen  of  Sheba,  as  a  present  to  Solomon ;  where, 
being  afterwards  cultivated  for  the  sake  of  its 
fragrant  and  medicinal  juice,  particularly  on 
Mount  Gilead,  it  acquired  the  name  of  balm  of 
Gilead.  Frankincense  and  myrrh  also  consist  of 
the  dried  juices  of  trees :  the  same  may  be  said 
of  gum  Arabic,  which  is  procured  from  a  species 
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of  mimoea,  growixig  on  both  aides  of  the  Red  sea, 
as  well  as  in  Senegal,  and  other  parts  of  Africa. 
The  mimosa  femily  is  a  very  numerous  one,  all 
of  thCTd  natives  either  of  the  tropical  countries, 
or  of  the  warmer  part  of  the  temperate  zone. 
Some  of  them  have  the  remarkable  property  of 
folding  up  and  drooping  their  leaves  at  the  ap- 
proach of  night,  or  when  touched  by  any  exter- 
nal object,  whence  they  have  attained  the  name 
of  sensitive  plants.  All  of  them  bear  pods,  like 
the  pea  family;  but  their  blossoms  are  rather 
like  those  of  the  willow,  consisting  of  little  globes 
of  yellow  threads.  Their  leaves  (when  they  pro- 
duce leaves)  are  always  finely  divided,  often  as 
much  so  as  those  of  the  carrot,  a  circumstance 
which  gives  to  these  trees  a  very  peculiar  aspect ; 
but  a  considerable  proportion  of  the  mimosas  are, 
properly  speaking,  leafless,  excepting  when  very 
young,  or  after  having  been  injured.  The  leaf- 
stalk, however,  remains,  and  assumes  a  flatted 
shape,  having  somewhat  of  a  leaf-like  appearance^ 
but  differing  from  a  true  leaf  in  its  edge  being 
turned  towards  the  stem ;  its  two  sides  are  con- 
sequently similar,  and  perform  the  same  func- 
tions with  respect  to  the  light.  This  is  particu- 
larly the  case  with  the  mimosas  of  New  Hol- 
land. 

Returning  to  the  neighbourhood  of  the  Red 
sea,  we  find,  on  its  eastern  shores,  the  native 
country  of  the  cofiee-tree,  which  is  an  evergreen, 
fifteen  or  twenty  feet  high,  bearing  in  the  bosom 
of  the  leaves  several  white,  sweet-scented  flowers, 
of  the  size  of  snowdrops.  The  flower  is  suc- 
ceeded by  a  berry,  containing  two  seeds :  these 
seeds  are  cofiee.  In  the  neighbourhood  of  the 
Red  sea  is  found  also  that  species  of  cassia  whose 
dried  leaves  are  employed  in  medicine,  under  the 
name  of  senna,  and  the  plant  yielding  bitter 
aloes,  which  must  not  be  confounded  with  the 
American  aloe  cultivated  in  our  greenhouses. 
Bitter  aloes  are  brought  chiefly  from  the  island 
of  Socotra,  in  the  Arabian  sea,  near  tlie  straits 
of  Babelmandel. 

In  the  narrow,  but  firuitful  valley  of  the  Nile, 
nre  find  several  new  vegetable  productions. 
Among  the  most  remarkable  of  these  is  the  pa- 
pyrusy  a  species  of  reed  which  was  employed  by 
the  Egyptians  in  early  times  for  making  paper. 
For  this  purpose,  the  inner  rind  of  the  stem 
being  cut  into  strips,  and  laid  together  somewhat 
like  matting,  was  pressed  with  a  weight  till  the 
whole  adhered  together.  The  papyrus  is  several 
feet  in  height,  and  bears  a  sort  of  tuft  or  feathery 
head  at  the  top  of  the  stalk :  it  grows  chiefly  in 
marshy  places.  In  Egypt  also  grows  a  species 
of  water  lily,  called  the  lotus,  of  which  both  the 
root  and  the  seeds  are  eatable ;  and  from  Egypt 
was  introduced  into  our  gardens  the  mignonette, 
lliis  country  was  once  regarded  as  the  granary 
of  Europe,  and  is  still  remarkable  for  its  fertility ; 
producing  large  crops  of  rice,  wheat,  barley,  and 


some  other  species  of  grain  unknovm  among  lu ; 
while  oats  ore  equally  unknown  in  Egypt ;  the 
horses,  as  in  all  parts  of  the  East^  being  fed  upon 
barley. 

It  will  scarcely  be  necessary  to  say  any  thing 
more  of  the  plants  peculiar  to  Afirica,  except  to 
mention  that  its  southern  extremity  (the  Cape 
of  Good  Hope)  has  supplied  us  with  a  consider^ 
able  proportion  of  the  most  splendid  flowers 
which  ornament  our  greenhouses;  particularly 
the  heaths,  the  geraniums,  and  the  bulbou»- 
rooted  plants,  comprising  the  two  families  of 
ixia  and  gladiolui. 

Before  passing  to  the  New  World,  it  will  be 
proper  to  take  a  cursory  survey  of  the  remaining 
productions  of  Asia.  The  weeping  willow  grows 
wild  in  all  parts  of  the  temperate  zone  of  this 
continent,  from  Persia  to  Japan.  The  plant 
whose  root  afibrds  the  medicinal  rhubarb,  is 
from  the  confines  of  Russian  and  Chinese  Tar- 
tary.  The  crown  imperial  is  from  Persia.  In 
the  same  country  grows  an  umbelliferous  plant, 
from  whose  root  the  stinking  gum  called  asar* 
foetida  is  procured.  From  India  we  have  re- 
ceived the  balsam  and  the  kidney  bean.  There 
also  grows  the  teak  tree,  or  Indian  oak,  which 
has  been  ranch  employed  of  late  years  in  ship- 
building. It  so  far  excels  the  European  oak  in 
durability,  that  Indian-built  ships,  constructed 
of  the  wood  of  this  tree,  often  last  forty  years  oi 
more  in  those  seas,  where  our  ships  are  ruined  in 
five  years.  Instead  of  corroding  the  iron  bolts; 
the  teak  wood  is  said  to  possess  an  oily  quality, 
which  serves  rather  to  preserve  them.  In  India 
b  also  found  the  banyan-tree,  whose  branches 
have  the  remarkable  property  of  drooping  to  the 
earth,  and  there  taking  root;  so  that  a  single 
tree  forms  a  curiously-arched  grove.  From 
China  we  appear  to  have  originally  received  the 
orange  tree,  which  is  now  cultivated  abundantly 
in  Italy,  Spain,  Portugal,  and  other  parts  of 
the  south  of  Europe.  From  the  same  country 
the  hydrangea  was  introduced  by  Sh  Joseph 
Banks,  in  1790.  It  has  been  cultivated  by  the 
Chinese  in  their  gardens  from  time  immemorial ; 
but  of  what  place  it  is  a  native  seems  doubtful. 
The  various  species  of  China  rose  are  of  still 
more  recent  introduction  into  this  country.  The 
Chinese  chrysanthemum,  which  produces  its 
variously  coloured  and  beautiful  blossoms  after 
almost  all  our  other  flowers  are  past,  was  intro- 
duced in  1795.  From  China  we  are  also  said  to 
derive  the  radish  and  endive. 

The  tea  tree  is  cultivated  almoet  exdunvely 
in  China  and  Japan;  and  from  the  first  of  these 
countries  our  whole  supply  (amounting  yearly 
to  about  three  hundred  and  fifty  thousand  diestn) 
is  derived. 

Before  we  travel  further  southward,  to  survey 
the  vegetable  productions  of  the  torrid  zone,  it 
will  be  proper  to  cross  the  Atlantic,  and  take  a 
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review  of  the  plants  belonging  to  North  America ; 
for  80  great  is  the  resemblance  between  the  ti*op- 
ical  productions  of  the  two  hemispheres^  and  so 
little  analogy  have  they  with  the  productions  of 
other  parts  of  the  globe,  that  it  is  better  to  con- 
template them  as  a  whole,  rather  than  separately 
to  speak  of  those  which  grow  in  the  Old  and  in 
the  New  World.  Returning  therefore  towards 
the  polar  regions^  we  shall  find,  on  comparison, 
some  interesting  points  of  resemblance  between 
the  climate  and  vegetation  of  the  corresponding 
shores  of  the  two  c<mtinents;  the  western  coast 
of  America  exhibiting  appearances  similar  to 
those  of  Norway  and  other  countries  on  the 
western  shore  of  Europe ;  while  the  vegetation 
of  Newfoundland,  on  the  eastern  coast  of  Amer- 
ica, is  like  that  of  Kamschatka,  on  the  eastern 
coast  of  the  Old  Continent,  in  the  same  lati- 
tude. In  Greenland,  of  which  tlie  southern 
extremity  lies  in-  latitude  6S^  88',  (ten  or  eleven 
degrees  nearer  to  the  equator  than  the  point  at 
which  trees  cease  to  gi-ow  in  Norway  and  Lap- 
land,) are  found  only  a  few  birches  and  willows, 
of  which  the  utmost  height  is  eighteen  or  twenty 
feet.  At  Nain,  on  the  coast  of  Labrador,  in 
latitude  57^9  only  one  degree  nearer  to  the  pole 
than  Edinburgh  or  Glasgow,  the  mean  tempera- 
ture of  the  year  is  6^  below  the  freezing  point ; 
lower,  therefore,  by  5*^,  than  the  mean  tempera- 
ture of  Cape  North,  the  extremity  of  Europe,  in 
latitude  71°.  In  Canada,  which  lies  under  the 
same  parallels  of  latitude  with  France,  the 
rigour  of  the  wintera  is  destructive  to  every  spe- 
cies of  tree  excepting  those  belonging  to  north- 
em  climates:  yet  the  heat  of  the  summers  suf- 
fices to  bring  to  perfection  many  of  the  southern 
annuals,  and  such  low  plants  as  are  protected  in 
winter  by  the  covering  of  snow.  In  this  country 
grows  the  Weymouth  pine,  not  unfrequently 
planted  in  our  shrubberies.  It  is  a  very  beauti- 
ful tree  when  healthy  and  vigorous ;  and  as  it 
grows  remarkably  tall  and  straight,  affords  the 
best  masts  for  laige  ships.  Another  native  of 
Canada  is  the  sugar  maple,  from  whose  sap  a 
considerable  quantity  of  sugar  is  annually  pre- 
pared by  the  inliabitants. 

The  vegetable  productions  of  the  temperate 
regions  of  North  America  are  distinguished  by 
their  variety  and  splendour,  compared  with  those 
produced  in  the  same  latitudes  of  the  eastern 
hemisphere.  From  the  territories  of  the  United 
States  we  have  received  some  of  the  most  beauti- 
ful of  the  &mily  of  bog-plants,  magnolias,  rho- 
dodendrons, azaleas,  and  kalmias.  The  magnolia 
grandiflora,  whose  northern  limit,  according  to 
Humboldt,  is  in  latitude  35^°,  has  been  denom- 
inated the  most  admirable  production  of  the 
vegetable  world:  it  is  an  evergreen,  bearing  a 
leaf  not  unlike  a  laurel,  but  larger,  with  white 
flowers  five  or  six  inches  in  diameter,  of  deli- 
cious fragrance.    From  North  America  comes 


likewise  the  aloe,  distinguislied  by  its  long,  thick, 
fleshy  leaves,  famished  with  thorns  at  the  points 
and  along  the  edges.  It  blooms  only  once,  the 
plant  dying  after  it  lias  completed  its  fructifica- 
tion, as  happens  witli  our  annuals  and  biennials; 
but,  instead  of  coming  to  maturity  in  one  or  two 
years,  it  requires  a  very  long  period  for  its 
growth :  according  to  the  vulgar  opinion,  a  hun- 
dred years;  but  this  appears  to  be  an  exaggera- 
tion. When  the  time  for  its  blooming  arrives, 
a  fiower-stem  rapidly  puslies  up  firom  the  root 
to  the  height  of  thirty  feet  or  more,  bearing  a 
branched  spike  of  many  thousand  large  and 
splendid  flowers.  From  the  ridges  of  the  Alle- 
ghany mountains,  which  intersect  the  United 
States,  running  nearly  parallel  with  the  shore  of 
the  Atlantic,  comes  the  beautiful  rMnia  pseudo- 
acacifJLy  commonly  cultivated  in  our  shrubberies, 
under  Uie  name  of  acacia.  Few  trees  equal  it  in 
elegance  of  foliage,  or  in  the  beauty  of  its  pendent 
clttstera  of  white  pearshaped  blossoms,  some- 
times slightly  tinged  witli  pink.  It  grows  very 
fast,  and  has  been  recommended  by  Cobbett  to  be 
planted  for  timber.  In  the  United  States  is  also 
found  the  red  cedar,  a  tree  not  uncommon  in 
our  shrubberies.  Its  wood  is  employed  for 
black-lead  pencils,  and  for  lining  the  inside  of 
desks ;  for  which  last  purpose  it  is  recommended 
both  by  its  pleasant  smell  and  by  its  property 
of  driving  away  insects.  There  also  grows  the 
tulip  tree,  the  arbutus,  and  one  of  tlie  two  spe- 
cies of  arbor  vitie  commonly  cultivated  here : 
the  other  species,  of  a  looser  growth,  which 
comes  from  China,  is  often  improperly  called  the 
lignum  vitie.  The  sort  of  hard  and  heavy  wood 
known  by  this  name  among  cabinet-makers,  is 
the  produce  of  the  guiacum,  a  tree  growing  in 
the  West  Indies,  of  totally  different  appearance. 

The  observations  of  Mr  Barton  of  Philadelphia 
on  the  vegetation  of  tlie  United  States,  furnish 
a  remarkable  proof  how  far  mai'itime  dimates 
are  from  being  universally  milder  than  inland 
climates.  Comparing  the  northern  limits  of  the 
different  species  of  plants  on  tlie  western  and  the 
eastern  side  of  the  All^hany  Mountains,  he  as- 
certained tliat  this  limit  extends,  in  most  cases* 
several  degrees  further  to\>*ards  the  pole  in  the 
interior  than  upon  the  coast.  Thus,  on  the  coast, 
the  growth  of  the  yellow  hoi'se  chestnut  termin- 
ates at  latitude  86® ;  behind  tlie  mountains,  at 
latitude  42^.  The  black  walnut  on  the  coast, 
ceases  to  grow  in  latitude  41°;  behind  the  moun- 
tains, in  latitude  44°. 

It  has  been  observed  that  in  America  the  form 
of  the  continent,  and  disposition  of  the  moun- 
tains, admit  of  a  greater  intermixture  of  the 
productions  of  warm  and  cold  climates,  than  in 
the  Old  World;  where  tlie  Mediterranean,  ex- 
tended from  east  to  west,  and  the  mountains, 
lying  in  the  same  direction,  form  impassable 
barriers,  which  preclude  the  passage  of  plants 
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from  one  latitude  to  another.  Thus  the  pines 
of  the  north  are  found  on  the  high  lands  of 
Mexico  as  £Eff  as  the  isthmus  of  Panama;  and 
the  liquid  amher,  a  handsome  tree,  sometimes 
cultivated  in  our  shruhheries,  where  it  is  valued 
for  its  fragrance,  covers  the  declivities  of  the 
American  mountains  within  the  tropics,  in  lati- 
tudes la— 19®,  and  is  found  at  the  level  of  the  sea, 
in  latitude  43i«;  while  the  native  plants  of  Africa 
are,  for  the  most  part,  quite  distinct  from  those 
of  Europe. 

In  the  southern  part  of  the  United  States  are 
extensive  plantations  of  tohacco,  rice,  and  cotton. 
The  tobacco  plant,  which  is  thought  to  be  a 
native  of  the  Andes,  is  seen  not  linfrequently 
in  our  gardens.  The  use  of  tobacco  was  intro- 
duced into  England  by  Sir  Walter  Raleigh,  in 
the  reign  of  Elizabeth.  Our  best  rice  is  from 
Carolina;  but  this  gndn  is  likewise  imported 
from  India,  in  which  country,  as  well  as  in 
China,  it  forms  a  great  part  of  the  food  of  the 
inhabitants.  The  rice  plant  is  said  by  Linnaeus 
to  be  a  native  of  Ethiopia.  '  Cotton  is  procured 
from  the  pods  of  several  plants,  but  all  of  them 
of  one  family:  it  forms  the  covering  of  the  seeds. 
Those  of  the  lai^r  species,  which  attain  to  the 
magnitude  of  trees,  require,  according  to  Hum- 
boldt, a  mean  annual  temperature  of  at  least 
68**:  the  shrubby  kind  is  cultivated  with  success 
under  a  mean  temperature  of  60  to  64%  as  far 
as  latitude  40«».  In  the  Old  World  this  culture 
is  carried  on  near  Astracan,  in  latitude  46*. 

The  tree  which  furnishes  us  with  mahogany, 
is  a  native  of  the  New  World.  It  grows  to  a 
large  size,  and  produces  handsome  spikes  of 
white  flowers,  not  unlike  those  of  the  lilac.  The 
mahogany  of  best  quality  comes  from  St  Do- 
mingo; an  inferior  sort  from  Honduras,  on  the 
western  shore  of  the  Caribbean  sea.  From  the 
same  coast  we  receive  two  species  of  dye-wood: 
logwood,  which  yields  a  purple  colour;  and 
fustic,  a  brown.  Brazil  wood,  which  gives  a 
red  colour,  is  from  Florida,  on  the  other  side  of 
the  gulf  of  Mexico.  In  the  territories  of  the 
republic  of  Mexico  grows  the  sun-flower,  which 
in  its  native  soil  is  said  to  attain  to  a  height  of 
twenty  feet,  with  a  flower  two  feet  in  diameter. 
The  Jerusalem  artichoke,  neariy  allied  to  the 
sun-flower,  is  from  Brazil;  the  word  Jerusalem 
being  a  corruption  of  the  Italian  girasoley  "turn 
to  the  sun;"  alluding  to  a  property  said  to  be 
possessed  more  or  less  by  all  the  plants  of  this 
genus.  From  Mexico  comes  likewise  the  splendid 
dahlia,  which  was  introduced  into  this  country 
by  lady  Holland,  in  1804.  From  Peru  we  have 
the  potatoe,  the  lUMftirtitim,  the  scarlet  fuchsia^ 
and  the  fragrant  heliotrope.  The  common 
passion-flower  is  from  Brazil. 

The  cactus  family  belongs  as  exclusively  to 
the  New  Worid,  as  the  heaths  to  the  Old.  As 
specimens  of  this  extensive  genus  may  be  men- 


tioned the  prickly  pear,  or  Indian  fig,  and  the 
creeping  cereus,  which  are  common  in  our  green- 
houses. There  is  something  very  marked  and 
extraordinary  in  the  aspect  of  this  tribe.  In 
many  of  the  species  the  functions  of  the  leaves 
and  the  stems  are  so  confounded,  that  it  is  diffi- 
cult to  say  which  of  these  parts  is  present,  and 
which  wanting.  In  the  Indian  fig  it  is  the  stem 
which  seems  wanting,  the  thick,  fleshy  leaves 
growing  one  out  of  the  other:  the  foliage  of  the 
creeping  cereus,  on  the  other  hand,  consists  en- 
tirely of  long  trailing  stems  like  cat's  tails.  In 
most  of  the  cacti,  the  plant  is  set  with  pricklee 
disposed  in  bunches,  which  enter  the  flesh  of  a 
person  handling  them  imprudently,  and  cause 
inflammation.  The  flowers  are  generally  beautiful 
and  brilliant;  not  produced  on  stalks,  but  issu- 
ing directly  from  the  substance  of  the  plant. 
A  few  of  the  cacti  are  found  in  the  United  States 
of  North  America;  but  most  of  them  are  natives 
of  the  West  Indies  and  South  America,  where 
they  attain  to  a  great  size,  and  contribute  to  the 
singular  aspect  of  the  vegetation  of  the  tropical 
regions  of  the  New  World. 

The  last  mentioned  plants  liave  brought  us 
within  the  limits  of  the  torrid  zone.    Let  us 
now  proceed  to  take  a  more  general  view  of  the 
productions  of  those  glowing  regions.     These 
productions  are  not  only  more  numerous,  but 
more  splendid  in  their  colours,  more  fragrant, 
more  pungent  in  their  taste,  and  more  varied  in 
their  forms  than  the  plants  of  other  climates. 
"When  a  traveller  newly  arrived  fix)m  Europe, 
penetrates  for  the  first  time  into  the  forests  of 
South  America,  if  he  is  strongly  susceptible  of 
the    beauty  of    picturesque   scenery,  he    can 
scarcely,"  says  Humboldt,  "define  the  various 
emotions  which  crowd  upon  his  mind;  he  can 
scarcely  distinguish  what  most  excites  his  ad- 
miration,— ^the  deep  silence  of  these  solitudes, 
the  individual  beauty  and  contrast  of  forms,  or 
that  vigour  and  fireshness  of  vegetable  life  which 
characterises  the  climate  of  the  tropics.      It 
might  be  said  that  the  earth,  overloaded  with 
plants^  does  not  allow  them  space  to  unfold 
themselves."    The  trunks  and  branches  of  the 
trees  are  covered,  not  with  mosses  and  lichens, 
as  in  our  climate,  but  with  beautiful  flowere: 
among  the  rest  with  several  species  of  orchis,  a  tribe 
of  plants,  some  of  which  grow  wild  in  our  own 
country;  remarkable  for  the  singular  resemblance 
of  their  flowers  to  certain  species  of  insects. 
In  the  bee  orchis,  particularly,  this  resemblance 
is  very  striking.    "In  the  torrid  zone,"  con- 
tinues Humboldt,  "creeping  plants  oflen  reach 
from  the  ground  to  the  very  summits  of  the 
trees,  and  pass  from  one  to  another  at  the  height 
of  more  than  a  hundred  feet,  so  as  to  deceive 
the  observer,  and  lead  him  to  confound  the 
flowers,  the  fruit,  and  the  leaves,  which  belong 
to  diflerent  species.    So  thick  and  uninterrupted 
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are  the  foresU  which  eorer  the  plains  of  South 
America  between  the  Orinoco  and  the  AmaEons, 
that  were  it  not  for  interrening  riven,  the 
monkeys,  almost  the  only  inhabitants  of  these 
regions,  might  pass  along  the  tops  of  the  trees 
for  sereral  hundred  miles  together  without 
touching  the  earth."  This  vast  wilderness  pre- 
sents none  of  that  wearisome  uniformity  of  as- 
pect which  often  characterises  the  forests  and 
heaths  of  temperate  climates.  Not  only  do  we 
meet  in  the  tropical  regions  with  new^€iMraand 
species^  but  with  new  families  of  plants,  strongly 
contrasted  in  their  forms  and  modes  of  growth 
with  those  of  other  parts  of  the  world :  others 
again  acquire,  in  the  torrid  zone,  the  height  and 
bulk  of  trees,  which  in  Europe  nerer  exceed 
the  magnitude  of  herbs;  and  some  of  those  which 
aboxmd  in  our  climates  wholly  disappear.  * 

Yet  the  mean  annual  temperature  of  the  equa- 
torial regions  is  by  no  means  so  difierent  from  that 
of  other  parts  of  the  globe  as  we  might  be  led 
to  suppose  by  observing  the  extraordinary  phe- 
nomena of  tropical  vegetation.  In  a  dimate 
where  the  bamboo  attains  in  a  few  months  to 
the  height  of  sixty  feet;  where  the  whole  aspect 
of  the  vegetable  world  exhibits  so  singular  and 
striking  an  aspect,  we  naturally  expect  to  find 
as  marked  an  increase  in  the  heat  of  the  sun's 
rays.  This,  however,  is  not  the  case.  There  is 
no  reason  to  believe  that  the  mea&  temperature 
at  the  equator  exceeds  82°,  a  degree  of  warmth 
by  no  means  very  uncommon  in  our  own  coun- 
try. The  mean  temperature  of  Cumana,  on 
the  northern  coast  of  South  America,  in  latitude 
IQP  2!7\  is  82'';  that  of  Havannah,  the  capital  of 
the  island  of  Cuba,  in  latitude  23^  W/ib  78<';  that 
of  Madras,  in  latitude  13°  6\  is  81°;  that  of 
Manilla,  the  principal  of  the  Philippine  islands, 
in  latitude  15°,  is  78°.  In  fact,  tlie  climate  of 
most  parts  within  the  tropics  is  mora  remarkable 
for  equability  than  for  extrame  heat.  Twice  in 
the  year  the  sun  is  vertical  to  every  place  lying 
within  the  torrid  zone;  therafora  every  place  so 
situated  should  have  two  summon  in  twelve 
months,  and  of  course  two  winten.  But,  in 
iact>  the  difference  of  temperature  at  different 
seasons  is  so  trifling  in  these  regions,  as  scarcely 
to  attract  attention :  at  Cumana,  for  instance, 
the  mean  temperatura  of  the  winter  is  80^°; 
that  of  the  three  hottest  months  only  83^°. 
The  different  seasons  are  marked  by  circum- 
stances far  more  striking  than  this  slight  differ- 
ence of  temperature.  From  the  time  when  the 
sun  becomes  vertical  in  its  passage  towards  the 
tropic  till  it  again  becomes  vertical  in  returning 
towards  the  equator,  (that  is,  during  the  time 
answering  to  summer  in  the  temperate  zone,) 
the  country,  in  most  parts  of  the  tropical  regions, 
is  deluged  with  almost  continual  rain,  while 
the  other  part  of  the  year  is  a  season  of  fine 
weather. 


A  similar  equability  of  climate  is  found  to  pre- 
vail in  those  districts  which  are  situated  &r  above 
the  level  of  the  sea,  but  of  course  accompanied 
by  a  lower  temperature.  Thus  the  mean  tem- 
perature of  Quito,  directly  unde)r  the  equator, 
at  a  height  of  eight  thousand  feet,  corresponds 
nearly  with  that  of  the  south  of  France;  but 
the  lowest  point  which  the  thermometer  has 
been  observed  to  indicate  at  Quito  is  42° ;  whereas 
at  Marseilles,  though  the  climate  there  is  less 
liable  to  great  fluctuations  than  in  most  places 
under  the  same  latitude,  the  mereury  sinks  oc- 
casionally as  low  as  23^.  The  temperature  of 
that  great  elevated  pliun  which  occupies  the 
western  side  of  the  continent  of  South  America, 
resembles  a  perpetual  spring;  and  as  very  little 
difierence  is  felt  in  the  warmth  of  the  difitsrent 
seasons^  the  gradual  diminution  of  heat  from 
the  level  of  the  sea  upwards  is  more  distinctly 
observable  than  in  other  climates.  Accordingly, 
the  several  femilies  of  plants  which  cover  the 
sides  of  the  Andes  are  arranged  in  distinct  belts 
or  zones,  whose  limits  are  marked  with  a  pre- 
cision unknown  in  the  mountains  of  Europe, 
where  the  plants  belonging  to  the  plains  are 
sometimes  seen  growing  in  company  with  those 
of  more  elevated  regions.  Upon  the  declivities 
of  the  South  American  mountains  may  be  found, 
within  a  comparatively  small  compass,  every 
gradation  of  temperature,  from  that  of  the 
burning  plains  at  their  feet  to  the  limits  of  per- 
petual snow;  and  every  variety  of  vegetable 
productions,  from  the  palms  and  bamboos^  sugar- 
canes  and  plantains,  to  the  mosses  and  lichens 
which  clothe  the  rocks  thirteen  thousand  feet 
above. 

There  are  some  femilies  of  plants  which  arrive 
in  the  tropical  regions  at  a  magnitude  unknown 
in  our  climate,  as  the  grasses,  ferns,  and  mallows. 
The  bamboo,  which  has  a  jointed  hollow  stalk 
like  the  grasses,  often  reaches  the  height  of  sixty 
feet.  Of  ferns  we  have  in  England  about  forty 
species,  none  of  which  exceed  three  or  four  feet 
in  height;  whereas  in  the  torrid  zone  they  attain 
the  size  of  trees.  Of  all  the  forms  of  tropical 
vegetation,  these  and  the  bamboos,  according  to 
Humbold^  most  excite  the  attention,  and 
awaken  the  admiration  of  the  traveller.  In 
their  general  aspect  the  tree  ferns  resemble  the 
palms.  Their  stems  are  generally  black,  as  if 
burnt  with  the  sun;  then*  leaves  of  a  bright  and 
delicate  green,  beautifully  crisped  at  the  edge. 
It  has  been  observed  of  the  ferns  that  they  prin- 
cipally delight  in  insular  situations;  few  com- 
paratively are  found  in  the  interior  of  large 
continents,  owing,  perhaps,  to  the  want  of  a 
due  proportion  of  moisture.  They  abound 
amongst  the  dropping  springs  that  ooze  from  the 
crevices  of  rocks;  and  some  species  of  exquisite 
beauty  are  found  lining  the  sides  and  roof  of 
the  little  caverns  which  contain  the  sources  of 
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natanl  foimtuns.  Fema  are  very 
Jamuea,  in  New  Zeaknd,  in  Otoheite,  and  in  St 
Helraia.  In  this  laat  Maud  they  constitnte  a 
laige  proportion  of  the  whole  nnmber  of  native 

Of  the  mallow  family  only  fire  species  exist 
in  England,  all  of  tliran  Tery  small;  whUe  in 
the  torrid  zone  the  plants  of  this  &mily  are  ex- 
ceedingly numerous  and  splendid,  many  of  them 
attuning  to  the  magnitude  of  onr  forest  trees. 

The  species  of  palms  hitherto  discovered,  ex- 
ceed 130  in  number.  Not  only  do  they  excel 
every  other  family  of  plants  in  beauty  and 
statelinees,  hut  in  the  lo^oriance  of  their  fructi- 
fication. Amidst  the  solitudes  of  the  South 
American  forests,  in  places  &r  remote  &om  human 
habitation,  Humboldt  Ibnnd  the  ground  covered 
with  the  fi-alt  of  these  trees  in  places  to  the 
depth  of  three  inches.  More  than  12,000  flowers 
have  been  counted  in  a  single  sheath  of  the  dat« 
palm.  The  wax  palm,  which  bears  on  its  trunk 
a  varnish  of  wax,  is  a  native  of  the  Andes.  The 
cocoa  nut  gro'^s  abundantly  in  the  South  Sea 
Ulands;  and  the  plantain  or  banana,  is  dispersed 
orerlaigetnictsof  the  tropics.  The  sugar  cane, 
supposed  to  b«  a  native  of  China,  now  grows 
over  all  ths  West  India  islands,  as  do  also  the 
coffee  plant  and  indigo.  The  pine  apple  is  con- 
jectured to  be  a  native  of  New  Spun;  but  it  ap- 
pears to  grow  wild  in  Africa  and  other  parts  of 
the  Old  World.  The  caoutchouc,  or  Indian  rub- 
ber tree,  is  a  native  of  Brazil.     That  curious 


flower  the  Baffittia  Amoidii,  the  bloesom  of 
which,  when  fully  expanded,  measures  no  less 
than  three  feet  in  diameter,  and  the  petals  three 
quarters  of  an  inch  in  thickness,  is  a  native  of 
the  island  of  Sumatra, 

In  India  and  the  East  India  ialamla,  grow  the 
greater  number  of  our  spicery  and  aromatic 
plants,  as  cinnamon,  cloves,  camphor,  ginger, 
pepper,  nutmt^;  as  also  the  gums  and  reeins  used 
in  medicine  and  perfumery. 

Instead  of  the  European  grains,  maixe  and 
rice  are  the  chief  products  of  tropical  regions, 
and  other  farinaceous  snbstanoes  allied  to  com, 
such  as  arrow  root,  sago. 

The  bread  fruit  tree,  which  bears  a  substance 
having  the  taste   and  much  of  the  nutritive 


qualities  of  nheaten  bread,  is  a'native  of 'th« 
South  Sea  islands. 

Humboldt  has  given  a  sketch  of  the  vegeta- 
tion of  the  Andes,  commencing  at  the  level  o£ 
the  ocean  and  extending  to  the  highest  summita. 
A  condensed  view  of  this  sketch  may  serve  as  a 
general  illustration  of  the  distribution  of  plants 
aa  influenced  by  climate,  arising  from  altitude 
above  the  sea  level. 

1.  Tropical  Zone  or  Rtgion  of  Palme.  This 
r^on  stretches  from  the  level  of  the  ocean  to 
the  height  of  filS  toises.  Here  flourish  the 
m^;iuficent  fomily  of  palms,  odoriferous  and 
balsamio  plants,  the  bmily  of  teitaminea!, 
laurels,  mimosa,  the  sugar  cane,  coffee  plant,  and 
indigo. 

2.  Ttmperato  Zont.  Above  the  n^n  of 
palms  is  that  of  the  tree-ferns  and  cinchonas, 
the  latter  of  which  yield  the  different  kinds 
of  Peruvian  bark,  the  caoutchouc  tree,  cam- 
phor shrubs,  poamon  flower,  and  a  variety  of 
beautiful  and  usefiil  plants.  At  1330  to  1340  toises 
is  the  r^ion  of  oaks.  Here  also  grew  wheat, 
barley,  and  oats,  and  the  frnit  trees  of  Europe. 

S.  Alpint  Zone.  From  1026  to  2103  toises, 
extends  the  region  of  alpine  plants.  Here  flonrish 
the  ranunculi,  gentians,  and  a  variety  of  hardy 
plants.  At  an  elevation  of  2103  the  alpine 
plants  give  place  to  the  graminev,  of  which  the 
r^on  extends  to  2360  toises. 

4.  Atxtic  Zone.  This  r^on  may  be  so  called,  , 
for  at  the  heif^t  of  2360  toises  aU  flowering 
plants  disappear,  and  lichens  alone  clothe  the 
rocks  and  ground.  Some  of  these,  indeed,  ap- 
pear to  vegetate  under  the  snow,  for  at  2850 
toises,  near  the  summit  of  Chimborazo  the  um- 
biliearia  piatulata,  and  vfrrucaria  geograj^ica, 
are  seen  growing  on  a  shelf  of  rock;  and  these 
vera  the  last  organized  substances  adhering  to 
the  soil  at  BO  great  a  height,  which  Humboldt 
and  his  companions  were  able  to  detect. 

d.  Snouy  Region.  The  last  r^on  is  that 
within  the  line  of  perpetual  congelation,  whence 
eternal  ice  and  snow  hold  their  dominion.* 

M>  H.  Watson  has  portioned  ont  the  island 
of  Great  Britain  into  three  regions,  each  of 
which  are  subdivided  into  two  zones,  thus; 


3.  Moorluid  loae 


I.  Woodj  regloo, 

II,  Bmtcii  region,  J  / 


1 .  The  woody  n^on  extends  over  at  least  three- 
fourths  of  the  whole  surface  of  Briton.  In 
England  all  the  south-eastern  dictrict,  and  o  veiy 
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large  proportion  of  the  othera,  belong  to  it.  The 
summits  of  the  Penine  chain,  the  hills  in  the 
lake  counties,  and  the  high  ranges  in  Wales 
being  the  exceptions. 

From  the  wide  surface  which  it  occupies,  the 
woody  region  neoessarilypresents  much  difference 
at  its  two  extremes,  particularly  in  the  minor 
details;  yet,  on  the  whole,  there  is  more  of  same- 
ness in  its  general  features  than  might  be  anti- 
cipated. From  one  end  to  the  other  it  is  an 
andulated  plidn  of  meadows,  pastures,  and  cul- 
tivated fields,  separated  from  each  other  by  hedge- 
rowsof  hawthorn  orstone  walls;  and  thickly  inter- 
spersed with  parks,  woods,  gardens,  towns,  and 
high  roads,  betokening  a  climate  whera  man 
may  attain  a  high  state  of  civilization,  and  live 
for  ease  and  pleasure  as  well  as  for  laborious  oc- 
cupation. It  is  the  region  where  flourish  the 
trees  and  bloom  the  flowers  rendered  classic  by 
our  poets.  It  is  the  land  of  the  daisy  and  cow- 
slip, the  oak  and  the  hawthorn,  the  haeel  copse, 
and  the  woodbine  bower;  the  r^on  of  fruits 
and  flowers. 

The  AgricuUurcd  Zone  is  distinguished  from 
the  upland  by  the  presence  of  wheat  fields,  and 
indeed  this  grain  may  be  reckoned  the  charac- 
teristic of  the  zone.  The  highest  elevation  at 
which  wheat  is  cultivated  in  the  north  of  England, 
does  not  exceed  1000  feet.  In  Scotland  from 
800  to  1000  feet.  Hera  the  fruits  of  Britain 
flourish  in  greatest  perfection,  as  well  as  all  our 
finest  and  most  delicate  garden  produce. 

The  Upland  Zone.  In  sheltered  situations 
with  a  favourable  aspect,  the  oak,  beech,  wild- 
cherry,  ash,  sycamora,  and  lime,  still  form  fine 
timber  trees;  and  the  lilac,  laburnum,  monthly 
rose,  and  corchorus,  flourish  in  the  gardens. 
Apples,  cherries,  and  currants,  ripen;  but  the 
peach,  plum,  and  apricot,  will  not  do  in  the  open 
air.  The  Scotch  fir  flourishes  as  weU  as  the 
birch,  rowan,  and  trembling  poplar.  In  sheltered 
vallies,  and  by  the  borden  of  lakes,  com  fields 
are  found,  and  most  of  the  common  weeds  and 
laiger  grasses. 

2.  Barren  regian.  Black  swamps  and  cheer- 
less rooora  make  up  this  region.  The  dwarf 
birch,  bog  myrtle,  juniper,  and  the  heaths,  com- 
pose the  principal  part  of  the  woody  plants. 
The  cloud  berry  is  one  of  the  few  fruits.  Its 
lower  subdiiosion  or  moorland  zone,  still  exhibits 
traces  of  some  flowen  and  flowering  shrubs,  as 
the  alpine  arbutus,  the  broom,  and  furze,  and 
the  digitalis,  or  fox-glove. 

The  subalpine  zone  or  upper  division,  assumes 
a  still  mora  barren  aspect;  stinted  shrubs  and 
heaths,  mosses  and  lichens^  being  the  sole  vege- 
tation, 

3.  The  Mossy  region  is  destitute  of  slirubs, 
and  is  characterised  by  the  cxyptogamic  plants, 
a  few  weeds,  grasses,  and  saxifrages.  Its  alpine 
gone  gradually  passes  into  the  snow  line,  con- 


stituting the  snowy  zone,  where  all  vegetation 
is  repressed  by  perpetual  congelation.* 


CHAP.  XXIII. 

STSTEMS  OF  BOTAiaCAL  CLASSIFICATION. 

When  the  sciences  were  as  yet  in  their  infancy, 
and  when  all  that  was  known  of  them  consbted 
of  but  a  small  number  of  facts,  those  who  de- 
voted themselves  to  their  cultivation  required 
but  very  little  exertion,  and  a  tolerable  memory, 
to  enable  them  to  embrace  the  entire  knowledge, 
and  retain  the  names  of  the  objects,  in  the  study 
of  which  they  were  engaged.  The  first  philoso- 
phera  who  treated  of  botany  speak  of  plants 
without  adopting  any  order  or  methodical  ar- 
rangement. In  the  time  of  Theophrastus,  who 
first  wrote  particularly  on  vegetables,  the  func- 
tions of  the  organs  were  misunderstood,  the 
genera  and  species  were  entirely  confounded, 
and  their  distinctive  characten  were  unknown. 
For  although  that  philosopher  may  be  said  to 
have  been  the  first  who  wrote  on  botany,  it  may 
also  be  said  that,  in  his  time,  the  science  had  no 
real  existence.  The  charactera  of  plants  rested 
merely  on  empuical  knowledge,  or  on  simple 
tradition ;  for  their  number  was  then  so  limited, 
that  it  was  easy  to  know  them  all  individually, 
without  its  being  necessary  to  distinguish  them 
otherwise  than  by  imposing  a  particular  name 
upon  each,  with  which,  however,  no  idea  of 
character  or  comparison  was  connected.  Such 
was  the  state  of  botany  during  many  ages, 
when,  from  its  intimate  connection  with  medi- 
cine, it  found  a  place  only  in  the  works  of  those 
who  wrote  on  ^e  healing  art.  But  when,  in 
consequence  of  more  judicious  inquiries,  and  of 
journeys  made  to  distant  countries,  the  number 
of  objects  belonging  to  natural  history  was  in- 
creased, it  became  necessary  to  employ  more  pre- 
cision in  naming  these  diffierent  objects,  and  to 
distinguish  them  by  characten  of  some  kind, 
that  they  might  be  more  easily  recognised.  In  a 
short  time,  the  memory  was  unable  to  retain  the 
names  of  the  numerous  objects  which  accumu- 
lated, and  which  were  mostly  new,  and  previously 
unknown. 

At  this  period,  naturalists  began  to  be  sensible 
of  the  necessity  of  arranging  objects  in  some 
order,  which  might  facilitate  researeh,  by  fur- 
nishing the  means  of  arriving  more  readily,  and 
with  more  certainty,  at  the  names  which  had 
been  given  to  them  individually.  But  the  ar- 
rangements followed  were  at  firat  entirely  em- 


*  In  Plate  II.  the  monntain  on  the  left  rcpretentt 
the  Britiflh  distribution  of  plants,  nnmbered  aeoording 
to  the  above  description. 
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pineal,  and  have  no  tiUe  to  be  regarded  as  true 
methods.  Indeed,  they  were  not  at  all  founded 
on  the  knowledge  derived  from  characters  pe- 
culiar to  these  objects  individually,  and  which 
might  serve  to  disting^uish  them  from  each  other, 
but  rested  merely  upon  some  external  circum- 
stances, which  were  often  foreign  to  the  nature 
of  the  object.  Thus  the  alphabetical  order  in 
which  phuits  were  arranged,  could  be  of  no  ad- 
vantage excepting  to  those  who  were  already 
acquainted  with  them,  and  were  desirous  of  ex- 
amining some  of  them  more  particularly.  This 
is  equally  the  case  with  the  arrangements  founded 
upon  the  economical  or  medicinal  properties  of 
plants,  which  always  suppose  a  previous  know- 
ledge of  the  virtues  of  the  plants  whose  names 
it  is  proposed  to  discover. 

It  will  easily  be  perceived  that,  upon  such 
foundation,  there  could  only  be  raised  classifi- 
cations of  the  most  defective  character,  as  they 
generally  rested  upon  circumstances  unconnected 
with  the  nature  and  organization  of  plants. 
They  were,  therefore,  incapable  of  affording  any 
satisfactory  idea  of  them. 

Experience,  however,  soon  showed  the  neces- 
sity of  deriving  the  characters  by  which  plants 
might  be  made  known  and  distinguished  from 
their  own  organization,  and  the  parts  of  which 
they  are  composed.  From  this  period,  botany 
assumed  the  rank  of  a  science ;  for  it  was  then 
that  the  oiganization  of  plants  began  to  be 
studied,  in  order  to  educe  ftom.  it  the  characteis 
by  which  these  objects  might  be  made  known 
and  distinguished. 

Methods  now  began  to  assume  a  regular  form. 
But,  as  the  organs  of  vegetables  are  numerous, 
the  number  of  methods  became  correspondingly 
great,  as  each  author  imagined  some  one  of  the 
former  to  supply  the  most  solid  foundation  for 
a  good  arrangement.  Thus  some  of  them 
founded  their  methods  on  the  consideration  of 
the  roots,  and  of  all  the  modifications  which 
these  organs  are  capable  of  presenting;  others 
upon  the  stems ;  some  like  savages,  on  the 
leaves;  others  on  the  inflorescence. 

In  the  sixteenth  century,  Gessner,  a  native  of 
Zurich,  first  demonstrated  that  the  characters 
derived  from  the  flower  and  fruit  are  the  most 
certain  and  the  most  important  for  obtaining 
from  them  a  good  classification  of  plants.  He 
abo  showed  the  existence,  among  plants,  of 
groups,  composed  of  several  species,  connected 
by  common  characters.  This  first  idea  of 
grouping  vegetables  into  genera,  had  the  greatest 
influence  upon  the  after  progress  of  botany. 

Soon  after,  Cssalpinus,  who  was  born  in  1519, 
at  Arezzo,  in  Tuscany,  presented  the  first  model 
of  a  botanical  method.  In  it  all  the  species 
were  arranged  according  to  the  consideration  of 
characters  which  may  be  derived  from  most  of 
the  organs  of  plants,  such  as  their  duration,  the 


presence  or  absence  of  the  flowers,  the  position 
of  the  seed,  their  adhesion  to  the  osdyx,  and  the 
number  and  situation  of  the  cotyledons.  The 
invention  of  such  a  method,  imperfect  as  it  is, 
must  be  considered  as  the  first  step  towards  the 
discovery  of  a  natural  classification. 

The  number  of  known  vegetables,  however, 
was  daily  receiving  augmentation  from  new  dis- 
coveries, and  the  works  that  existed  were  be- 
coming more  and  more  insufficient.  Several 
authors,  among  whom  may  be  mentioned  with 
approbation  the  two  brothers  Bauhin,  Ray, 
Magnol,  and  Rivinus,  sucoesravely  gave  proofs 
of  extraordinary  merit  in  their  works.  Some 
of  them  even  invented  new  methods,  which, 
however,  were  all  eclipsed  by  that  of  Joseph 
Pitton  de  Toumefort,  which  was  published 
about  the  end  of  the  seventeenth  centuiy. 

That  celebrated  botanist,  one  of  those  whose 
writings  have  most  redounded  to  the  honour  of 
his  native  country,  was  bom  at  Aix,  in  Provence, 
on  the  5ih  June  1656.  He  was  professor  of 
Botany  at  the  Garden  of  Plants,  in  Paris,  in 
the  reign  of  Louis  XIV.,  who,  in  1700,  sent  him 
on  an  important  mission  to  the  Levant.  Tour- 
nefort,  at  that  time,  traversed  Greece,  the  shores 
of  the  Black  sea,  and  the  islands  of  the  Archi- 
pelago. He  returned  to  Paris,  and  published  an 
account  of  his  journey,  which  may  be  men- 
tioned as  one  of  the  most  perfect  models  of  its 
kind.  Previous  to  his  dep^ure,  he  had  already 
promulgated,  in  a  work  entitled  Institutions  of 
Botany,  his  new  method,  in  which  were  d«ss- 
cribed  10,146  species,  which  wfre  referred  to 
608  genera. 

Toumefort's  merit  was  not  solely  that  of 
having  invented  an  ingenious  method,  in  which 
were  described  and  arranged  all  the  plants  then 
known.  His  principal  title  to  fame  is  hb  hav- 
ing been  the  first  who  distinguished,  with  more 
strictness  and  precision  than  had  previously 
been  done,  the  genera,  the  species,  and  the  varie- 
ties which  might  be  referred  to  them. 

Before  his  time  the  science  was  a  mass  of  con- 
fusion. The  species  were  not  clearly  distin- 
guished from  those  to  which  they  were  allied. 
He  first  reduced  the  chaos  of  botany  to  order, 
separated  the  genera  and  species  by  characteristic 
phrases  or  definitions,  and,  by  means  of  his  in- 
genious system,  arranged  all  the  plants  then 
known  in  methodical  array. 

After  Toumefort  appeared  a  great  number  of 
botanists,  who  enjoyed  a  certtun  degree  of  repu- 
tation. Some  of  them  proposed  new  methods, 
none  of  which,  however,  had  the  least  tendency 
to  eclipse  that  of  Toumefort.  This  glory  soemeil 
reserved  for  the  celebrated  Linnfeus,  whose  sys- 
tem, which  was  published  in  1734,  had  the  most 
surprising  success,  on  account  of  its  extreme  sim-> 
plicity,  and  the  singular  fiacility  which  it  aflbi-ds 
for  attaining  a  knowledge  of  the  names  of  plants. 
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LmnteuB  had  moreover  the  merit  of  reforming, 
or  rather  of  creating,  the  nomendatnre  and  sy- 
nonymy of  hotany,  which  his  predecessors  had 
left  in  so  imperfect  a  state.  Toumefort  himself 
had  ti^aced  the  path  to  he  pursued,  without,  how- 
ever, clearing  away  all  the  obstacles.  Hitherto 
each  species  was  still  named  by  a  characteristic 
phrase,  in  which  the  distinctive  characters  were 
frequently  not  included.  These  phrases  were  so 
long  that  it  was  very  difficult  to  retain  any  num- 
ber of  them  in  the  mind.  Linnsus  gave  a  pro- 
per or  generic  name  to  each  group  or  genus,  in 
so  far  following  the  example  of  Toumefort.  He 
further  designated  each  species  of  these  genera 
by  a  specific  name  added  to  the  generic ;  and,  by 
this  ingenious  contrivance,  greatly  simplified  the 
already  very  extensive  study  of  botany. 

The  sexual  system  of  Linnsus,  which  was 
rendered  so  seductive  by  its  extreme  simplicity, 
produced  a  sudden  revolution  in  the  science,  and 
was  every  where  received  with  an  enthusiasm 
which  it  would  be  difficult  to  describe. 

When  the  first  emotions  of  admiration  which 
a  great  discovery  always  inspires,  had  somewhat 
subsided,  it  was  soon  perceived  that  this  system, 
ingenious  as  it  was,  yet  possessed  some  disad- 
vantages, and  was  not  entirely  unobjectionable. 
Being  founded  upon  the  absolute  consideration 
of  a  single  organ,  it  often  separated  plants  which 
all  their  other  characters  seemed  to  unite  beyond 
the  possibility  of  their  ever  being  disjoined ;  for 
it  had  already  been  perceived  that  certain  genera 
of  plants  possess  so  many  points  of  contact  and 
of  mutual  resemblance,  and  are  so  united  by  their 
general  characters,  that  they  seem,  as  it  were, 
members  of  the  same  &mily.  Thus  the  grami- 
necgf  labiataSy  umbelliferwy  leguminoscBy  cmci/er<By 
and  several  other  groups  equally  natural,  had  al- 
ready been  brought  together  in  the  form  of  distinct 
trib^.  The  separation  of  plants  which  it  might 
be  considered  so  necessary  to  keep  together,  was 
therefore  a  great  defect  in  the  artificial  system  of 
Linnieus.  Thus  the  graminese  were  dispersed  in 
the  first,  second,  third,  sixth,  twenty-first,  and 
twenty-third  classes  of  his  system.  The  labiatie 
were  placed  partly  in  the  second  class  and  partly 
in  the  fourteenth.  Most  of  the  natural  tribes, 
which  had  already  been  admitted  as  such  by  a 
great  number  of  botanists,  were  separated  in  the 
same  manner,  as  Linnseus  found  himself  obliged 
to  adhere  strictly  to  the  principles  of  his  system. 

Another  method,  which,  ret^ning  the  sdready 
acknowledged  alRnities  of  plKnts,  might  present 
their  general  distinctive  characters,  was,  there- 
fore, preferable  to  a  system  which,  however  in- 
genious, was  faulty  in  one  of  the  most  important 
points. 

Adanson  gave  the  first  sketch  of  such  a  nre- 
thod.  Bernard  de  Jussieu  searched,  during  f jrty 
years,  for  the  most  solid  and  constant  c^Bcters 
on  which  to  found  it.    He  stud*^  with  the 


greatest  care  the  natural  affinity  of  the  species 
and  genera.  But  his  nephew,  Antoine  Laurent 
de  Jussieu,  bringing  together  the  rich  materials 
collected  by  his  uncles,  and  adding  to  them  the 
numerous  observations  which  he  had  made  him- 
seli^  was  the  real  author  of  the  method  of  na- 
tural femilies.  It  was  in  his  Otnera  Plantarum, 
a  work  stamped  with  the  impress  of  genius,  and 
one  of  the  finest  monuments  of  the  progress  of 
botany,  that  he  laid  the  foundations  of  a  method, 
which  must  one  day  be  the  only  one  adopted  and 
followed  by  all  unprejudiced  minds,  it  being  un- 
questionably superior  to  any  that  has  hitherto 
been  publi^ed. 

It  has  not  as  its  basis  the  consideration  of  a 
single  organ,  but  examines  all  the  characters 
furnished  by  every  part  of  a  plant,  and  brings 
together  all  those  which  bear  the  greatest  affin- 
ity and  resemblance  to  each  other.  It  is  owing 
to  this  method  that  botany,  within  the  last  forty 
years,  has  made  such  rapid  progress,  and  has  as- 
sumed the  first  rank  among  the  natural  sciences. 

It  may  be  here  observed,  that  there  are  two 
very  distinct  kinds  of  classification  in  natural 
history.  In  one,  the  consideration  of  a  single 
organ  is  taken  as  the  baas.  Thus  Toumefort 
employed  the  coroUa,  and  Linnteus  the  stamina, 
for  establishing  their  principal  divisions.  The 
name  of  systems  has  been  given  to  these  purely 
artificial  arrangements.  It  will  easily  be  con- 
ceived that  a  system,  having  no  other  object  than 
that  of  enabling  one.  to  find  out  the  name  of  a 
plant  with  facility,  affords  no  idea  of  its  organ- 
ization. Thus,  when  we  have  found  that  a  plant 
belongs  to  the  first  class  of  the  system  of  Lin- 
nsus, or  of  that  of  Toumefort,  all  that  we  know 
is,  that,  in  the  former  case,  it  has  a  single  stamen, 
and  that  in  the  latter  its  corolla  is  monopetalous, 
regular,  and  bell-shaped ;  but  these  systems  dis- 
close to  us  nothing  respecting  the  other  parts 
which  compose  the  plant,  of  which  they  have 
taught  us  only  the  name.  In  the  second  kind 
of  classification,  which  has  received  the  name  of 
method,  properly  so  called,  as  the  basis  of  each 
class  rests  upon  the  total  sum  of  all  the  charac- 
ters derived  from  the  different  parts  of  the  plant, 
when  we  come  to  one  of  these  classes,  we  already 
know  the  more  prominent  points  of  the  organ- 
ization of  the  plant  whose  name  we  are  desirous 
of  knowing.  Should  we,  for  example,  have 
found,  by  means  of  analysis,  that  the  plant  which 
we  are  examining  belongs  to  the  fourth  class  of 
J/'issieu,  this  circumstance  apprises  us  that  it  is 
0  phanerogamous  plant,  that  its  embryo  has  only 
^a  single  cotyledon,  that  it  has  only  one  flora] 
envelope,  and  that  its  stamina  are  inserted  upon 
the  ovary. 

We  shall  now  proceed  to  explain  the  three 
most  prominent  and  important  systems  of  classi- 
fication, that  of  Toumefort,  Linneus,  and  Jus- 
sieu. 
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Tourxefoht's  Ststeh  is  founded  chiefly  upon 
the  consideration  of  the  various  forms  of  the  co- 
rolla. He  b  generally  hlamed  for  not  having 
followed  the  example  of  Rivlnns,  and  for  con- 
tinuing to  sepai'ate  herbaceous  and  woody  plants. 
This  system  is  very  defective  in  this  respect,  as 
these  two  modifications  of  the  stem  frequently 
occur  in  the  same  genus,  and  circumstances  may 
sometimes  act  so  directly  upon  the  same  species, 
as  to  render  it  at  one  time  woody  and  at  another 
herbaceous. 

This  system  consists  of  twenty-two  classes,  of 
which  the  characters  are  taken — ^1.  From  the 
consistence  and  size  of  the  stem ;  2.  From  the 
presence  or  absence  of  the  corolla ;  3.  From  the 
separation  of  the  flowers,  or  their  union  within 
a  common  involucre,  in  which  latter  case  they 
are  compound ;  4.  From  the  circumstance  of  the 
corolla  being  entire  or  divided  into  separate  seg- 
ments ;  5.  From  its  regularity  or  irregularity. 

1.  With  reference  to  the  consistence  and  du- 
ration of  their  stem,  Toumefort  divides  vegeta- 
bles into  herbs  and  sufiruticose  plants,  shrubs, 
and  trees.  The  herbs  and  sufiruticose  plants  to- 
gether are  contained  in  the  first  seventeen  classes. 
The  last  five  classes  contain  the  shrubs  and 
tfees. 

2.  Agreeably  to  the  presence  or  absence  of  the 
corolla,  herbs  are  distinguished  into  petalous  and 
apetalous.  The  first  fourteen  classes  of  herbs 
contain  all  those  which  are  furnished  with  a 
corolla,  the  other  three  those  which  are  destitute 
of  one. 

3.  The  herbs  which  have  a  corolla  have  their 
flowers  separated  and  distinct,  or  united  to  form 
compound  flowers.  The  first  eleven  classes  con- 
tain the  herbs  which  have  simple  flowers,  the 
three  next  those  which  present  compound  flowers. 

4.  Of  the  herbaceous  plants  with  simple 
flowers,  some  have  a  monopetalous  corolla,  while 
in  the  others  it  is  polypetalous.  In  the  first 
four  classes  Toumefort  has  brought  together  the 
plants  which  have  a  monopetalous  corolla,  and 
in  the  next  five  those  with  a  polypetalous  one. 

5.  But  this  monopetalous  or  polypetalous  co- 
rolla may  be  regular  or  irregular,  and  these  cir- 
cumstances have  furnished  subdivisions. 

The  planta  which  have  a  woody  stem  are  con- 
tained in  the  last  five  classes  of  the  system. 
Toumefort  has  divided  them  according  to  the 
same  principles  as  in  the  herbaceous  plants.  Thus 
they  are  apetalous,  or  fumished  with  petals; 
their  corolla  is  monopetalous  or  polypetalous, 
regular  or  irregulai'. 

It  is  of  importance  to  remark,  that  Toumefort 
gave  the  name  of  corolla  to  the  single  and  co- 
loured perianths,  as  in  the  tulip  and  lily,  which, 
according  to  his  ideas,  have  a  regular  polypeta- 
lous corolla. 

Such  are  the  principles  by  which  Toumefort 
was  guided  in  forming  the  classes  of  his  system. 


of  the  characters  of  which  we  shall  now  give  a 
brief  view. 


FIRST  DIVISION.— HERBS. 

WITH  SIMPLE  FLOWERS. 

Corolla  monopetalous,  regtuar. 

Class  I.  Campanifobh. — Herbs  with  a  regu- 
lar monopetalous  corolla,  resembling  a  bell,  as  in 
the  bellflower,  convolvulus,  the  lily  of  the  valley, 
the  heath,  &c. 

Class  II.  Infckoibulifobm. — Herbs  with  a 
regular  monopetalous  corolla,  resembling  the 
form  of  a  funnel,  as  in  the  tobacco ;  that  of  an 
ancient  cup,  as  in  the  lilac,  or  that  of  a  wheel, 
as  in  borage. 

Corolla  monopetalouSy  irregular. 

Class  III.  Personate. — Corolla  monopetalous, 
irregular,  resembling  in  form  a  calfs  mouth  or 
an  antique  mask,  as  in  the  genus  antirrhinum, 
or  having  the  limb  more  or  less  open,  as  in  the 
foxglove  and  figwort.  Plants  of  this  class  al- 
ways present  a  simple  ovary  in  the  bottom  of 
their  calyx. 

Class  IV.  Labiate. — Corolla  monopetalous, 
irr^^ular,  the  limb  as  if  divided  into  two  lips : 
— ^plants  having  an  ovary  divided  into  four  very 
distinct  lobes,  which  are  considered  as  naked 
seeds.  Such  are  the  sage,  rosemary,  betony, 
thyme. 

Corolla  polypetalousy  regular. 

Class  V.  Cruciforu. — Corolla  polypetalous, 
regular,  composed  of  four  petals,  placed  cross- 
wise. The  fruit  is  a  siliqua  or  a  silicula.  Of 
this  kind  are  the  wallflower,  cabbage,  shepherd V 
purse. 

Class  VI.  Rosaceous. — Corolla  polypetalous, 
regular,  composed  of  from  three  to  ten  petab, 
arranged  in  the  form  of  a  rose,  as  in  the  pecu* 
tree,  the  apple  tree,  the  wild  rose,  the  strawberry, 
the  rasp,  the  cistus. 

Class  VTI.  Umbelliferous. — Corolla  polype- 
talous, regular,  composed  of  five  petals,  which 
are  often  unequal;  the  flowers  arranged  in  an 
umbel.    Such  are  angelica,  parsnip,  fennel. 

Class  VIII.  Caryophyllous. — Corolla  poly- 
petalous, regular,  formed  of  five  petals  with  long 
claws,  contained  in  a  monopetalous  calyx ;  the 
limb  expanded,  as  in  the  pink,  soapwort,  corn- 
cockle, and  the  ea/ryoph^Ueos  in  general. 

Class  IX.  Liliaceous. — Flowers  with  the  co- 
rolla generally  polypetalous,  composed  of  six  or 
only  three  petals,  sometimes  monopetalous,  with 
six  divisions.  The  fruit  is  a  trilocular  capsule 
or  berry,  as  in  the  lily,  the  tulip,  the  hyacinth. 

Corolla  polypeicdousy  irregular. 
Class  X.  Papilionaceous,  or  Lequmutose. 
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Corolla  polypetaloBB,  inregular,  composed  of  &ye 
petals,  an  upper  one  named  tiie  standard,  two 
lateral  named  the  wings,  two  lower,  sometimes 
united,  forming  the  keel,  as  in  the  pea,  the  kid- 
ney bean,  Lnceme.  The  frnit  is  always  a  le- 
gume. 

Class  XI.  Am omalous. — This  class  contains  all 
the  herbaceous  plants  whose  corolla  is  polypeta- 
lous,  irregular,  and  not  papilionaceous,  such  as 
the  yiolet,  nasturtium. 

WITH  OOMPOUin)  FLOWBBS. 

Class  XII.  Flosculose. — ^Flowers  composed 
of  smaU,  funnel-shaped,  regular  monopetalous 
corollas,  having  their  limb  divided  into  five  seg- 
ments. Each  of  these  small  flowers  is  named  a 
floret.  Of  this  kind  are  thistles,  artichokes, 
knapweeds. 

Class  XIII.  Semiflosculose. — Flowers  com- 
posed of  a  great  number  of  small,  irregular  mo- 
nopetalous corollas,  whose  limb  b  thrown  to  one 
side,  and  to  which  the  name  of  semiflorets  has 
been  given,  as  the  lettuce,  the  goatsbeard,  the 
dandelion. 

Class  XIV.  Radlate. — ^Flowers  composed  of 
florets  at  the  centre,  and  semiflorets  at  the  dr- 
cumferenoe,  as  in  the  sunflower  and  the  daisy. 

APETALOUS  PLANTS. 

Class  XV.  Apetalous. — Plants  whose  flowers 
have  no  true  corolla,  as  the  grasses,  barley,  rice, 
the  oat,  wheat.  In  some  there  is  around  the 
sexual  oigans  a  simple  perianth  or  calyx,  which 
often  remains  after  the  flowering  is  over,  and 
grows  with  the  fruit,  as  in  docks. 

Class  XVI.  Apetalous,  entirely  destitute  of 
flowers. — ^Plants  which  have  no  sexual  organs  or 
floral  envelopes  properly  so  called,  but  which 
have  leaves.  Of  this  kind  are  the  ferns,  such  as 
polypody,  osmunda. 

Class  XVII.  Apetalous,  without  apparent 
flowers  or  fruit,  as  mushrooms,  mosses,  lichens. 

SECOND  DIVISION.— TREES. 

Class  XVIII.  Apetalous  Trees  or  Shrubs, 
having  their  flowers  destitute  of  corolla.  These 
trees  are  either  hermaphrodite  or  monoecious,  as 
the  box,  many  conifere,  &c.;  or  dioecious,  as  in 
the  genera  terebinthnSf  and  lentiscus. 

Class  XIX.  Amezttaceous. — ^Apetalous  trees, 
whose  flowers  are  disposed  in  catkins.  They  are 
monoecious,  as  the  ode,  the  walnut ;  or  dioecious, 
as  the  willows. 

Manopetahus. 

Class  XX.  Trees  with  a  regular  or  irregular 
monopetalous  corolla,  such  as  die  lilac,  the  elder, 
the  catalpa,  the  arbutus. 


Regular  pofypetalous. 
Class  XXI.  Trees  or  shrubs  with  roiaeeotts 
polypetalous  corolla,  as  the  apple  tree,  the  pear 
tree,  the  orange  and  cherry  tree. 

Irreffular  polypetahus. 

Class  XXII.  Trees  or  shrubs  whose  corolla 
is  papiHonaceoWf  as  in  the  acacia  and  laburnum. 

Such  are  the  twenty-two  classes  proposed  by 
Toumefort  for  the  arrangement  of  all  known  ve- 
getables. Although,  at  first  view,  this  system 
may  appear  simple  and  easily  reducible  to  prac- 
tice, it  yet  in  many  cases  presents  difficulties 
which  are  not  easily  overcome.  Thus  the  fonn 
of  the  corolla  is  not  always  so  decided  as  to  en- 
able one  immediately  to  determine  the  class  to 
which  it  really  belongs ;  for  where  is  the  precise 
point  of  separation  between  a  hypocrateriform 
and  an  inf^dibuliform  corolla,  or  between  the 
latter  and  a  campanulate  corolla  ? 

The  greatest  objection  that  can  be  ofl«red  to 
this  system  is,  that  it  separates  the  herbaceous 
from  the  woody  plants.  The  most  natural  rela- 
tions are  by  this  means  mistaken,  and  plants 
which  bear  the  greatest  resembLmce  to  each 
other  are  often  widely  separated,  on  account  of 
their  difibring  in  this  respect  only. 

Each  of  these  classes  has  been  subdivided  into 
a  greater  or  less  number  of  sections  or  orders, 
whose  characters  have  been  taken  from  psrticu- 
lar  modifications  which  the  form  of  the  corolla 
may  undeigo,  from  the  consLstence,  composition, 
and  origin  of  the  fruit,  the  form,  arrangement, 
and  composition  of  the  leaves. 

Moreover,  each  of  these  section^  contains  a 
greater  or  less  number  of  genera,  to  which  are 
referred  all  the  species  that  were  known  up  to 
the  period  at  which  Toumefort  wrote. 

The  sexual  system  op  Linnaus  is  principally 
founded  on  the  difierent  characters  which  may 
be  derived  firom  the  male  oigans  or  stamina,  in 
the  same  manner  as  Toumefort's  aystem  is  founded 
upon  the  various  forms  which  the  corolla  pre- 
sents.   It  consists  of  twenty-four  classes. 

Linnfleus  first  divides  all  the  known  vegetables 
into  two  great  sections.  In  the  first  he  places 
all  those  which  have  sexual  oigans,  and  conse- 
quently distinct  flowers.  These  are  the  phan- 
erogamous or  phsenogamous  plants.  The  second 
section  comprehends  those  in  which  the  sexual 
organs  are  not  apparent,  or  in  which  they  are 
entirely  wanting.  There  are  thus  two  primary 
sections  in  the  vegetable  kingdom : — 

1 .  Phanerogamous  plants. 

2.  Cryptogamous  plants. 

But,  as  the  number  of  vegetables  belonging 
to  the  first  section  is  infinitely  greater  than 
that  belonging  to  the  second,  the  phanerogamous 
plants  have  been  divided  into  twenty  three  classes, 
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whereas  the  cryptogamous  form  only  the  twenty- 
fourth  and  last  class  of  this  system. 

Of  the  phanerogamous  plants  some  have  her- 
maphrodite flowers,  that  is,  having  the  two  sexes 
united,  while  the  rest  are  unisexual. 

The  first  twenty  classes  of  the  sexual  system 
contain  the  phanerogamous  plants,  with  herma- 
phrodite or  monoclinous  flowerv.  In  the  next 
three  are  placed  the  diclinous  plants,  or  those 
with  unisexual  flowers. 

3.  Phanerogamous  monoclinous  plants. 
diclinous  plants. 

The  monoclinous  plants  have  the  stamina  free 
and  detached  from  the  pistil;  or  the  stamina  are 
united  to  the  pistil. 

4.  Monoclinous  plants  with  free  stamina. 
with  stamina  united  to 

the  pistil. 

The  stamina,  when  disunited  from  the  pistil, 
may  be  free  and  distinct  from  each  othei*;  or 
they  may  be  united  together. 

6.  Stamina  not  united  to  the  pistil,  free  and 
distinct. 

Staminanot  united  to  the  pistil,  united  together. 

The  free  and  distinct  stamina  are  equal  or 
unequal  to  each  other. 

Those  which  are  free  and  equal  exist  in  de- 
terminate or  indeterminate  number. 

6.  Stamina  fr«e  and  equal,  in  determinate 
number. 

Stamina  free  and  equal,  in  indeterminate 
number. 

It  was  upon  considerations  of  this  kind  that 
Linnsus  laid  the  foundations  of  his  system. 
Accordingly,  it  will  be  seen  that  it  is  founded: — 

1^,  Upon  the  number  of  stamina,  the  fir^t 
thirteen  classes. 

2d^,  Upon  their  relative  proportion,  the/aur- 
teefOk  andJffUenth. 

Sdfyy  Upon  their  connection  by  means  of  the 
filaments,  the  sixteenth^  sevenUenthy  and  eighteenth. 

Aihfyy  Upon  their  union  by  means  of  the 
anthers,  the  nineteenth. 

6thfyj  Upon  their  union  with  the  pistil,  the 
twentieth, 

Gthfy,  Upon  the  separation  of  the  sexes,  the 
twenty-first^  twenty-seoondf  and  twenty-third. 

7thfyy  Upon  the  absence  of  sexual  oigans,  the 
twenty-fourth. 

1 .  Stamina  in  determinate  nusnbery  and  equal  to 

eaeh  other. 

Class  I.  Monandria. — It  contains  all  tlie  plants 
whose  flowers  have  only  a  single  stamen,  tmllip- 
puris  mUffariSy  Blitum^  Oanna  indica. 

Class  II.  DiAifBiUA. — Two  stamina;  the  jas- 
mine, the  lilac,  the  genus  Veronieay  the  sage, 
the  rosemary. 

Class  III.  Triandria. — Three  stamina :  most 
of  the  graminete,  the  genus  Iris. 

Class  IV.  Tbtrandria — ^Fonr  stamina:  the 


madder,  the  bedstraw,  the  woodroof,  the  genus 
Scabiasa. 

Class  V.  Pentandria. — Five  stamina:  the 
boragines,  such  as  the  borage  and  lungwort;  the 
Solanec,  such  as  the  bitter-sweet,  the  beUadomia, 
the  potato,  the  winter-cherry;  the  exotic  rubi- 
aoes,  as  the  genera  CkimchonOy  Psyehotria;  ihe 
Umbellifene,  as  the  parsnip,  the  hemlock,  the 
opoponax,  the  coriander. 

Class  VI.  Hexandrla. — Six  stamina.  To 
this  class  belong  most  of  the  Liliaceie,  the  lily, 
the  tulip,  the  hyacinth ;  many  Asparagineoe^  as 
the  asparagus,  the  lily  of  the  valley,  and  the 
rice. 

Class  VII.  Heftakbria. — Seven  stamina. 
This  is  a  very  small  dass.  It  contains  the  horse- 
chestnut,  the  saurunis. 

Class  VIII.  Octanbria. — Eight  stamina :  the 
genera  BumeXy  Pofyyonum,  and  Briea. 

Class  IX.  E^nkbamdria. — ^Nine  stamina.  To 
this  dass  are  referred  the  difierent  species  of 
laurus  and  rheumy  hutonus  umbeUatus. 

Class  X.  DBCAimRiA. — ^Ten  stamina.  In  this 
class  we  find  nearly  all  the  Caryophyllec,  such 
as  the  pink,  the  genera  lychnis  and  Sileney  the 
rue,  Phytolaeoa  decandra. 

2.  Stamina  not  strictly  determinate  as  to  number. 
Class  XI.  Dodecandrla« — ^From  eleven  to 
twenty  stamina.  A^'uiasairumEurcpasumy  reseda 
luteokLy  agrimenia  eupatoriay  sempervirum  teo- 
torttm. 

Class  XII.  Icosamdria. — More  than  twenty 
stamina  inserted  upon  the  calyx.  To  this  class 
belong  the  true  rosaces,  the  plum,  the  almond, 
the  rose,  the  strawberry,  the  myrtle,  the  pome- 
granate. 

Class  XIII.  Polyamdria. — ^From  twenty  to  a 
hundred  stamina,  inserted  under  the  ovary.  In 
this  class  are  contained  the  true  ranunculacete, 
such  as  anemonsy  clematisy  ranuncuhuy  heUeborus; 
most  of  the  papaveracec,  such  as  the  common 
poppy,  chelidonium. 

3.  Relative  length  of  the  Stamina. 

Class  XIV.  Didtnamia. — Four  stamina,  of 
which  two  are  always  smaller  and  two  longer, 
all  inserted  upon  an  irregular  monopetalous 
corolla.  This  dass  contains  the  labiate  and 
personate  of  Toumefort;  such  as  thyme,  laven- 
der, the  bugle,  betony,  snapdragon,  foxglove, 
scrophularia,  catalpa. 

Class  XV.  Tetradynajiia. — Six  stamina,  of 
which  two  are  always  smaller  than  the  other 
four:  thd  corolla  polypetalous;  the  fruit  a  siliqua 
or  silicula.  This  class  coTresponds  entirdy  to 
the  cruciferte  of  Toumefort. 

4.  Union  of  the  Stamina  by  their  filaments. 

Class  XVI.  Monadelpuia. — Stamina  in  vari- 
able number,  united  into  a  single  body  by  their 
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fUiuuents;  as  in  the  mallow  and  marsh-mal- 
low. 

Class  XYII.  Diadelphia. — Stamina  varying 
in  number,  united  hj  their  filaments  into  two 
distinct  bodies.  Of  this  kind  are  the  fumitory, 
the  milkwort,  and  most  of  the  legumlnosae,  as 
the  acacia,  laburnum,  liquorice,  melilot. 

Class  XVIII.  Poltadblphia. — Staminaunited 
by  their  filaments  into  three  or  more  bundles. 
As  in  the  genera  Hypericum,  Oistua^  Melaleuca. 

5.  Union  of  the  Stamina  by  the  anthers. 
Class.  XIX.  Stngenesla. — ^Five  stamina 
united  by  the  anthers:  flowers  generally  com- 
pound, rarely  simple.  This  class  contains  the 
flosculosK,  semiflosculoss,  and  radiate  of  Tour- 
nefort.  It  also  contains  certain  other  plants, 
such  as  the  genera  Lobelia,  Viola. 

6.  Union  of  the  Pittil  and  Stamina, 
Class  XX.  Gtnandria. — Stamina  united  into 
one  body  with  the  pistil.    To  this  class  belong 
all  the  orchidese,  the  genus  Aristolochia. 

7.  Flowers  ttnisesBual. 

Class  XXI.  Moncbc|a. — "MjiLe  flowers  and 
female  flowers  distinct,  but  both  occurring  on 
the  same  individual.  As  in  the  oak,  the  box, 
the  mtdze,  the  arrow-head,  the  castor-oil  plant. 

Class  XXII.  Dicecla. — ^Male  flowers  and 
female  flowers  existing  on  two  separate  indi- 
viduals of  the  same  species,  as  in  mercurialis, 
the  date-palm,  the  misseltoe,  willows,  the  pistacia. 

Class.  XXIII.  Poltoamla. — Hermaphrodite 
flowers,  male  flowers  and  female  flowers  occurr- 
ing together  on  the  same  individual,  or  on  dif- 
ferent plants^  as  in  the  ash,  the  pellitory,  the 
crosswort. 

8:  Flowers  invisible. 

Class  XXIV.  Crtftogamia. — Plants  whose 
flowers  are  invisible,  or  very  indistinct.  This 
class  contains  the  ferns,  such  as  the  polypody, 
osmunda;  mosses,  lichens,  equiseta,  algs,  fhngi. 

We  have  now  given  a  brief  account  of  the 
characters  of  each  of  the  twenty-four  classes 
established  by  lanneus  in  the  vegetable  king- 
dom. It  will  be  seen  that  the  arrangement  of 
this  system  is  umple,  and  easily  understood. 
Indeed,  one  might  at  first  think  that  he  had 
nothing  more  to  do  than  to  count  the  number 
of  stamina  in  a  flower,  to  know  the  class  to 
which  it  belongs;  but,  in  many  cases,  this  de- 
termination is  not  so  easy  as  might  at  first  be 
supposed,  and  one  is  very  often  left  in  doubt, 
especially  when  the  plant  presents  some  unusual 
anomaly. 

The  Orders.  In  the  first  thirteen  classes, 
the  charactera  of  which  are  taken  from  the 
number  of  the  stamina,  those  of  the  orders  have 
been  obtained  firom  the  number  of  styles  or  dis- 


tinct stigmas.  Thus  a  plant  belonging  to  the 
class  Pentandria,  such  as  the  parsnip  or  any 
other  umbelliferous  plant,  which  may  have  two 
styles  or  two  distinct  stigmas,  is  referred  to  the 
second  order.  Should  it  have  three,  it  will  be- 
long to  the  third  order,  &c.  These  orders  are 
designated  as  follows : — 

Order  1.  Monogynia,  one  style. 

Order  2.  Digynia  ,  two  styles. 

Order  3.  Trigynia,  three  styles. 

Order  4.  Teiragynia,  four  styles. 

Order  6.  Pentagynia,  five  styles. 

Order  6.  Hexagynia,  six  styles. 

Order  7.  Heptagynia,  seven  styles. 

Order  8.  Decagynia,  ten  styles. 

Order  9.  Polygynia,  numerous  styles. 
It  is  to  be  remarked,  that  there  are  classes  in 
which  this  entire  series  of  orders  does  not  occur. 
In  Monandria,  for  example,  there  are  only  two 
orders :  Monogynia,  to  which  belongs  the  genus 
Hippuris;  and  Digynia,  which  contains  tlie 
genus  Blitum. 

In  Tetrandria,  there  are  tiiree  orders :  Mono- 
gynia, Digynia,  and  Tetragynia.  There  are  six 
in  Pentandria,  and  in  the  classes  following  a 
variable  number. 

In  the  fourteenth  dass,  Didynamia,  Linnsus 
has  founded  the  characters  of  the  two  orders 
into  which  he  divides  it,  upon  the  structui'e  of 
the  ovary.  The  fruit  is  sometimes  formed  of 
four  small  akenia,  situated  at  the  bottom  of  the 
calyx,  and  which  he  considered  as  four  naked 
seeds.  Sometimes,  on  the  other  hand,  it  is  a 
capsule,  which  contains  a  variable  number  of 
seeds.  The  first  order  bears  the  name  of  Gym- 
nospermia  (naked  seeds,)  and  contains  all  the 
true  labiatse,  such  as  the  genera  Marrubium, 
Phlomis,  Nepeta,  Scutelaria.  The  second  order, 
which  is  named  Angiospermia  (enclosed  seeds,) 
and  of  which  a  capsular  fruit  is  characteristic, 
contains  all  the  Personats  of  Toumefort,  such 
as  the  genera  Rhinanthus,  Linaria,  Melampyrum, 
Orobanche. 

Tetradynamia,  the  fifteenth  class,  has  also  two 
orders,  derived  from  the  form  of  the  fruit,  which 
is  a  siUqua  or  a  silicula.  Accordingly,  we  have 
first  tetradynamia  siliculosa,  containing  the  plants 
of  which  the  firuit  is  a  silicula,  such  as  the  genera 
Isatis,  Cochlearia,  Thtaspi,  &c.;  and  secondly, 
tetradynamia  siliquosa,  containing  those  of  which 
the  fruit  is  a  siliqua;  as  the  wall-flower,  cabbage, 
the  water-cress. 

Tlie  sixteenth,  seventeenth,  and  eighteenth 
classes  Monadelphia,  Diadelphia,  and  Polyadel- 
phia,  have  been  established  on  the  union  of  the 
staminal  filaments  into  one,  two,  or  more  distinct 
bundles,  without  regard  to  the  number  of  stamina 
of  which  these  bundles  consist.  Linnsus  has, 
in  this  case,  employed  the  characters  derived 
from  the  number  of  the  stamina  to  form  the 
orders  of  these  three  classes.    Thus  the  plants 


178 


HISTORV  OP  THE  YBGETABLE  KINGDOM. 


which  belong  to  Monadelphiay  are  said  to  be 
triandrous,  tetrandrous,  pentandrous,  or  poly- 
androuSy  according  as  they  contain  three^  four, 
five,  tensor  a  greater  number  of  stamina  united 
by  their  filaments  into  a  single  body.  In  Dia- 
delphia  and  Polyadelphia^  the  same  method  is 
followed,  the  orders  having  the  names  of  the 
first  classes  of  the  system. 

Syngenesia,  tlie  nineteenth  class  of  the  sexual 
system,  is  one  of  the  most  extensive.  In  fact, 
the  synanthereie  or  syngenesian  plants  form 
about  the  twelfth  part  of  all  the  known  vegeta- 
bles. It  was  therefore  necessary  to  divide  this 
class  into  several  orders,  to  facilitate  the  inves- 
tigation of  its  different  species.  Linnsus,  ac- 
cordingly, instituted  six  orders.  But  here  the 
number  of  the  stamina  could  not  be  employed 
as  the  basis  of  these  subdivisions,  it  being  almost 
invariably  five;  for  which  reason  he  derived  the 
characters  of  the  orders  from  the  structure  of 
the  little  flowers  which  constitute  the  assem- 
blages known  by  the  name  of  compound  flo Wei's; 
for  in  consequence  of  constant  abortions,  there 
occur  along  with  the  hermaphrodite  flowers, 
male  flowers,  female  flowers,  and  even  sometimes 
perfectly  neutral  flowers.  Linnsus,  whose  poeti- 
cal fancy  is  observable  in  all  the  names  which 
he  imposed  upon  the  different  classes  and  orders 
of  his  system,  looked  upon  these  associations 
and  mixtures  of  flowers  as  a  kind  of  polygamy. 
This  name  he  accordingly  gave  to  each  of  the 
six  orders  of  syngenesia,  adding  to  it  a  distinc- 
tive epithet.    The  following  are  their  characters. 

Order  1.  Polygamia  cequalis.  All  the  flowers 
are  hermaphrodite,  and  in  consequence  are  all 
equally  fertile;  as  in  thistles  and  goatsbeards. 

Order  1.  Polygamia  superflua.  The  flowers 
of  the  disk  are  hermaphrodite,  those  of  the  cir- 
cumference female;  but  both  kinds  furnish  per- 
fect seeds,  as  in  wormwood  and  tansy. 

Order  3.  Polygamia  frustranta.  The  flowers 
of  the  disk  are  hermaphrodite  and  fertile,  those 
of  the  circumference  heutral  or  female,  but 
sterile  in  consequence  of  tlieir  stigma,  and  there- 
fore entirely  useless;  whereas  in  the  preceding 
order  they  were  only  superfluous,  as  the  knap- 
weeds and  sunflowers. 

Order  4.  Polygamia  necessaria.  The  flowers 
of  the  disk  are  heiinaphrodite,  but  sterile,  in 
consequence  of  an  imperfect  formation  of  the 
stigma;  those  of  the  circumference  are  female, 
and  fecundated  by  the  pollen  of  the  former. 
In  this  case,  they  are  therefore  necessary  for  the 
preservation  of  the  species :  the  marigold  is  an 
example. 

Order  5.  Poilygamia  segregata.  All  the  flowers 
are  hermaphrodite,  and  placed  close  together, 
but  are  separately  contained  each  in  a  small 
involucre  of  its  own,  as  in  the  genus  Echinops, 

Order  6.  Polygamia  monogamia.  The  flowers 
are  all  hermaphrodite,  but  they  are  simple,  and 


are  separated  from  each  other,  as  in  the  violet, 
lobelia,  balsamine. 

The  last  order,  as  may  easily  be  seen,  has  no 
afiiuity  to  the  rest,  possessing  nothing  in  common 
with  them  but  the  union  of  the  stamina  by 
their  anthers. 

In  Gynandria,  the  twenty-first  class  of  the 
sexual  system,  there  are  four  orders  which  are 
derived  from  the  number  of  the  stamina.  Thus 
we  have  Gynandria  monandriay  as  in  the  genera 
Orchis  and  Ophrys;  Gynandria  diandria^  as  in 
CypHpedium;  Gynandria  kexandriayaa  in  Aris- 
tolochia;  Gyandria  polyandria,  as  in  Arum. 

MoncBcia  and  Diascia  present  in  some  measure 
a  union  of  all  the  modifications  which  we  have 
remarked  in  the  other  classes.  Thus  Moncecia 
contains  monandrous,  triandrous,  decandrous, 
polyandrous,  monadelphous,  and  gynandroua 
plants.  Each  of  these  varieties  is  used  for  the 
establishment  of  a  distinct  order  in  this  class. 

DuBcia  contains  a  still  greater  number  of 
varieties,  the  characters  of  which  being  the  same 
as  those  of  some  of  the  classes  previously  es- 
tablished, are  employed  as  designative  of  tlie 
orders. 

The  twenty-third  class,  Polygamia^  which 
contains  plants  with  hermaphrodite  flowers  and 
unisexual  flowers  intermingled,  whether  on  the 
same  individual,  or  on  two  or  three  distinct  in- 
dividuals, has,  in  accordance  with  these  circum- 
stances, been  divided  into  three  orders. 

1.  Moncecia,  in  which  the  same  individual 
bears  monoclinous  flowers,  and  declinous  flowers; 

2.  DicBciay  in  which  there  ai%  hermaphrodite 
flowers  on  one  individual  and  unisexual  flowers 
on  the  other;  3.  TricBciay  in  which  the  species 
is  composed  of  three  individuals,  one  bearing 
hermaphrodite  flowers,  another  male  flowers, 
and  the  third  female  flowers. 

Cryptogamiay  the  twenty-fourth  and  last  claas, 
is  divided  into  four  orders:  1.  Ferns;  2.  Mosses; 

3.  Alge;  4.  Fungi. 
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GLASSES. 


RIA.       I', 


1.  MONANDRIA 

Plants  of  one 
stamen  and  one  or 
two  pIstUs. 

2.  DIANDRIA. 

The  British 
plants  in  this 
class  have  two 
stamens  and  one 
or  two  iristlls 
the  flowers  are  larger  and 
their  parts  more  distinct 
than  in  the  first  class. 

3.  TRIANDRIA. 
Plants  of  three 
stamens,  and  one, 
two,  or  three  pis- 
tils. Besides 
i-onsideFsble  number  of 
very  beautiful  phmt^  and 
a  few  useful  in  medicine, 
this  class  contains  the 
most  important  natural 
fitmily  hi  the  whole  drcle 
of  vegetation— the  Orami- 
nea. 


ORDERS. 
Monogynia 


DigynJa 
Monogynia 

Dlgynia 


^^ 
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Monogynia   HUl 
Digynia  JSVJ 

Trigynia        ND^ 
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4.  TBTRAKDRIA. 

The  plant!   in 
this  diias  are  dis- 
tiaguidied    from 
thcMe  in  DidvnA- 
mia  by  thor  rour  stamens  « 
being  of  equal  lengths,  and 
by  tneir  flowers  oeing  of 
dutinctly  different  natu- 
ral orders. 


'1  Monogynia 


2  Digyuia 


5.  PENTANDRIA. 

Plants  of  fire 
stamens  not  unit- 
ed. This  class  te' 
distinguished 
from  Syngeneaa  by  its 
flowers  being  simple,  while 
those  of  Syngenpsia  are 
compound. 


;# 


6.  HBXANDRIA. 


In  titts  class  the 
flowers  have  six 
stamens  aU  nearly 
of  the  same 
length,  and  one  to  four 
plsnls;  but  none  of  the 

{renera  have  four  petals 
tke  those  we  find  in  Te- 
tradynamia. 


7.  UBPTANDRIA. 

Plants  of  seven 
ttamena.  There 
is  only  one  Bri- 
tish genus  in  this 
dasB. 

8.  OCTANDRIA. 


\ 


The  British 
plants  of  this 
class  have  e'tght 
stamens,  and 
one,  three,  or 
four  pistils.  Some  of  the 
Kricas  are  much  admired 
for  their  beauty,  and  the 
Daphne  b  an  active  alter- 
ative medidne. 

9.  ENNBANDRIA. 

Plants  of  nine 
stamens.  Tliis 
class  contains  on- 
ly one  British  in- 
^genous  plant. 


10.  DBCANDRIA. 

The     British 

Elants  in  this  class 
ave  ten  stamens, 
and  one,  two, 
tliree,  or  five  pistils. 


'1  Blonogyn'm 


2  Trigyiiia 


3  Tetragynln 


{ 


L3  Trigynia 
1  Monogynia 

S  Digynhfe 

3  Trigynia 

4  Tetragynla 

5  Pentagynia 

G  Hexagynia 

7  Polygynia 

1  Monogynia 

8  Dlgynia 
3  Trigynia 

.4  Polygynia 

1  Monogynia     ^^ 


m 


11.  DODBCAKDRlA. 

Plants  from  ele- 
ven to  nineteen 
stamens,  and  one; 
two^  three,  or 
twelve  pistils. 


1  Hexagynia 

1  Monogynia 

2  Dlgynia 

3  Trigynia 


4  Pentagynia    «n( 


^I  Monogynia 

2  Digynia 

3  Trigynia 

4  Dodecagynin 


12.  ICOSANDRIA. 

This  class  oon- 
dsts  of  herma^ 
phrodite  plants, 
with  twenty  or 
more  stamens  fix- 
ed in  the  calyx.  They 
produce  our  most  esteem- 
ed fruits;  and  no  poison- 
ous fruit  has  yet  been 
found  where  the  parts  of 
the  flower  correspond 
with  the  characters  ot  tJiis 
dass. 


13.  POLYAMDRIA. 

Tlie  plants  be- 
longing to  this 
class  are  herma- 

ghrodite,  and 
ave  twenty  or 
more  stamens  fixed  in  the 
receptacle.  Thedtuation 
or  insertion  of  the  stamens 
constitutes  the  essential 
and  diaracteristic  distinc- 
tion between  the  twelfth 
and  thirteenth  classes. 


1  Monogynia 


2  Pentagynia 
8  Polygynia 


1  Monogynia 


2  Pentagynia 

3  Polygynia 


1  GymnospermJa 


14.  DIDYNAMIA. 

Tills  class  con- 
dsts  of  plants 
with  four  sta- 
mens, two  longer 
than   the   other  r 

two,  and  one  pistil.  The  I 
orders  are  formed  upon  < 
the  presence  or  absence  of  I 
a  covering  to  the  seeds.  ^  2  Auglospennia 
Tlie  flowers  in  the  first 
order  are  all  ringent;  in 
the  second  order  they  are 
most  frequently  person- 
ate, or  resapinate. 


15.  TBTRADYKAMIA. 

Plants  of  six 
stamens,  four 
long  and  two 
short,  and  one 
pistil,  whidi 
turns    Into    a 


Siliculosa 


two-valved  pericarp,  call-  f  ' 
edaSiliqua;  some  of  these  J 
pericaips  are  long,  and  re-  j 

flat,  and  receive  the  name 
of  silicle,  and  upon  this 
Astinction  of  their  seed-  * 
pods  the  orders  are  form- 
ed. 


r 


16.  MONADBLPHIA. 

The  plants  in 
this  class  have  the 
filaments  of  their 
stamens  united  in- 
to one  set. 


1  Pentandria 

2  Decandria 
^3  Polyandria 


17.  DIADELPHIA. 

llie  plants  in 
this  dass  have 
their  stamens  in 
two  sets,  of 
which  the  flrst 
genus  is  an  excellent  ex- 
ample; but  tliere  are  five 
of  the  genera  stricUy  Mo- 
nadelphous  in  the  union 
of  their  stamens,  and  the 
other  genera  have  one  sta- 
men spjMirate  from  the 
rest  on  the  upper  surface 
of  the  pistil. 

18.  POLYADELPHIA. 

llie  plants  of 
this  dass  are 
hermaphrocUte, 
and  their  sta- 
mens are  united  into  three 
(ir  more  sets.  There  in 
but  one  British  genus. 


I  Hexandria 


2  Octandria 


3  Decandria 


iWa 


1  Polyandria 


^ 
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19.  8YNOUNB8IA. 


to 
of 


^ 


2  Polygunia  Saperfioa 
,3  Fdygan^  Fnutranca 


This  clan 
compoted 
nompound 
flowerit  conatot- 
iag  of  many  little  floreti 
wtthui  one  common  calyx. 
When  thcM  are  hemuu 
phrodHe,  they  hare  Ave 
■tamens  nnited  hy  their  ^ 

the  florets  are  tubular, 
others  Ugulate,  some  her- 
maphrodite, some  female,  ^ 
and  others  neater.  Our 
British  mnera  are  em- 
hraced  by  Dr  Smith  in 
three  onlen;  tIi.  1st 
those  where  the  little  flo- 
rets are  all  hermaphrodite, 
ex.  thistle;  Sd.  those 
where  the  florets  in  the 
disk  are  hermaphrodite, 
and  those  in  the  my.  fe- 
male, ex.  mountain  diusy ; 
the  3d.  where  the  florets 
in  the  disk  are  hermaphro- 
dite, and  those  in  the  cir- 
cumference neater,  ex. 
Mue  bottle. 


9i 


20.  GYANDRIA. 

The  plants  of, 
this  claas  bem 
flowers,  yrith 
stamens  situa- 
ted on  the  rtyle, 
or  upon  a  receptacle 
stretcaed  out  in  form  of  a 
style,  which  supports  both 
stamens  and  pisals. 


21.  M0N(ECIA. 

The  Monoeci- 
ous    or     one- 
house     plant^ 
hare  thcdr  sta- 
mens   in    one 
flower,  and  their  pistils 
on  a  separate  flower  on , 
thesame plant— the  orders 
are  from  the  namhcr  and 
connection  of  the  stamemu 
Besides  a  number  of  herb- 
aceous plants,  some  of  the 
most  beautiful  and  useful 
of  our  forest  trees  belong 
tothisclass.  " 


12.  DI(£CU. 

The  Dioecious, 
or       two-hoose 
pbuits,  are  male' 
and  female,  the 
stamens  are  found  in  the 
flowers  of  one  plant,  and 
the  pistils  in  the  flowers  * 
of  another— the  orders  are 
from  the  nomber  and  con- 
nection of  the  stamens. 
Some  soft-wooded,  quick 
rrowing  plants  bolonir  to 
this  elaias,  as  the  wiOow 
and  the  po|riar. 


f  1  llonandna 

a  Diandrla 
-3  Hexandria 

'  1  M  onandiia 

2  Trlandria 

3  Tetrandria 

4  Pentandria 

5  Hexandria 

6  Polyandrin 

7  Monadelplua 
"1  Diaudna 

2  Triandna 

3  Tetrandla 

4  Pentandria 
6  Hexandria 

6  Octandria 

7  Enneandria 

8  Ifonadelphia 


{ 


1  Monosda 


2  Moid 


23.  POLYOAMIA. 

The  plants  ci 
this  class  hare 
hermaphrodite, 
and  male  or  fe- 
male flowers*  or  both  on 
the  same  plant.    Dr  Hull, 
in  his  Bntish  Flora,  has 
arranged  and    described 
seren  genera  in  this  class. 

24.  CRYPTOGAMIA. 

The  crypto- 
gameous  plants 
are  those  veg^ 
tables     whose 
parts  of  fructi- 
ncation  are  so  minute  that 
they  are  but  imperfectly 
risible  to  the  naiked  ere. 
IdnnsBUS     dirided     the 
plants  of  this  class  Into  4 
natural  orders,  ris.Filiceit 
Musd,  Alg8^  and  Fungi. 

1st  Order.  Filicbs.—  ^,  _,, 
The  Filicesj  or  Ferns,  in  T 1  Filk-es 
general  push  up  only  one 
stem,  termed  a  nrond, 
which,  in  the  early  stage 
of  its  growth,  is  roUed  up 
in  a  spiral  form.  They 
bear  their  fructification  in 
a  spike,  in  a  raeemus,  or 
on  the  under  surflice  of 
the  leaf.  The  Botrychi- 
um  is  an  example  of  a 
spike,  the  Osmunda  of  a 
raoemns,  and  the  Polypo- 
dium  bears  its  fructifica- 
tion on  the  under  surface 
of  the  leaf.  The  fructifi- 
cation is  arranged  in  lines 
or  dots;  and  from  their 
situation  and  direction, 
with  the  presence  ana 
manner  of  opening  of  a 
thin  corering  termed  the 
Inrolucre,  and  from  being 
with  or  without  an  elastic 
ring,  thegenera  are  form- 
ed and  dfitingttished. 

2d  Order.  Musci.— Tho 
mosses  are  a  beautiful  na- 
tural fismily  of  rery  mi- 
nute plants,  whose  female 
ports  of  froctiflcation  are 
corered  by  a  calyptra, 
whidi  adheres  to  the  top 
of  the  theca,  and  in  gene-  ' 
ral  opens  transrerselr. 
The  mouth  of  the  thecals 
sometimes  naked,  and 
sometimes  dothed  with  a 
single  or  double  fringe, 
termed  a  periostoma.  Its 
dirisions  are  named  teeth ; 
and  fixnn  their  number, 
their  being  upright  or  re- 
flected,straight  or  twif ted, 
triangular,  spear,  or  bria- 
tle^shaped,  blunt  or  acute, 
and  whether  thnir  seeds 
are  smooth  or  rough,  an- 
gular or  roand,  the  genera 
are  characteriied. 
3d  Order.  Aloji.— The 

Slants  in  this  order  hare 
lieir  root,  stem,  and  leaf; 
of  one  continuous  similar 

Sioce  of  matter.  They  are 
irided  Into  those  ^rUch 
Sow  on  the  land  and 
ose  that  grow  In  the 
water.  Their  generic  eha. 
racters  are  taken  from 
their  parts  of  fructiflca- 
tion  when  thc»e  are  any 
way  erident,  and  fhim  the 
general  structure  of  the 
plant  when  these  organs 
escape  notice. 

4th  Order.  FuNOi.— The  14  Fungi 
f^uigi  consists  of  plants 
mostly  of  a  spongy  or 
cork-uke  texture.  They 
are  generally  of  short  do- 
ration,  and  bear  their 
seedi  in  gills  or  tubes,  or 
attached  to  flbrous  or 
spongy  substances.  Their 
generic  characters  are 
tiaken  from  the  dispiMitiou 
of  their  seedi^  or  from 
thetr  extenal  figure 
■Vl*earance. 


iSg^ 


3   AlgBB 


or 
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We  haye  now  stated  the  principles  of  the 
sexual  systeni,  and  presented  a  sketch  of  its 
twenty-four  dasses  and  numerous  orders,  such 
as  they  were  established  by  Linnsus.  In  ex- 
amining this  system,  one  is  struck  by  its  ex- 
treme simplicity,  and  the  ease  with  which  the 
name  of  a  plant  may  be  discorered  by  means  of 
it.  The  dasses,  in  fact,  are,  for  the  most  part, 
predsely  limited  and  defined,  especially  those 
which  haye  the  stamina  in  determinate  numoer. 
Not  only  does  this  system  contain  all  the  plants 
already  known,  but  it  is  also  capable  of  com- 
prehending all  that  may  yet  be  discoyered.  '  In 
consequence  of  its  possessing  these  advantages, 
it  was  generally  adopted  at  the  period  of  its 
first  publication. 

But  it  must  be  admitted,  that  it  labours  under 
more  than  one  serious  disadvantage.  It  is  not 
always  easy  to  determine  the  precise  class  to 
which  a  plant  ought  to  be  referred.  Thus  the 
rue  (Buta  ffrav&olens)  has  almost  all  its  flowers 
furnished  with  eight  stamina,  there  being  only 
a  single  flower  in  tiie  centre  of  each  of  its  groups 
that  presents  ten.  The  banner,  in  this  case, 
would  experience  some  embarrassment,  and 
might  be  induced  to  place  the  plant  in  question 
in  the  eighth  class  of  the  system,  OeUmdriay 
although  Linncus  referred  it  to  Deeandria,  as 
he  considered  the  flower  with  ten  stamens  as  the 
most  perfect. 

Ihd^candriay  in  like  manner,  is  not  very 
strictly  characterized.  It  contains  all  the  plants 
which  have  from  twelve  to  twenty  stamina;  but 
the  agrimony,  which  is  referred  to  it,  has  often 
more  than  twenty. 

Certain  labiatae  or  personatie  which  belong  to 
Di^^fnamia^  have  their  four  stamina  of  equal 
length,  and  the  irregularity  of  the  corolla  is,  in 
many  cases,  hardly  perceptible. 

It  is  extremely  difficult  to  determine  with  cer- 
tainty the  orders  to  which  many  plants  belong^- 
ing  to  Syngenesia  should  be  referred.  Besides, 
the  intermixture  of  male  flowers,  female  flowers, 
and  hermaphrodite  flowers,  throws  several  of 
them  into  DioBcia  and  Poiygamda,  The  sixth 
of  these  orders  Pofygaayia  Mcnogaimiay  contains 
plants  which  have  no  affinity  to  the  composite, 
such  as  the  genera  Vtola,  Lobelioy  ImpaHens, 

Pofyffomia^ihe  twenty-third  class,  is  a  con- 
fused mixture  of  plants,  which  almost  all  belong 
to  some  of  the  other  classes. 

If  we  now  examine  the  plants  brought  to- 
gether under  each  of  these  classes,  we  find  that 
yery  frequently  the  natural  affinities  that  have 
long  been  established  are  entirely  disregarded. 
Thus  one  of  the  most  natural  families,  the 
Graminefe,  is  scattered  through  the  dasses  Mon- 
andriay  JDtandriOy  TriandriOy  Jlexandria,  Mon- 
ceeiOy  DioBda^  and  Polygama.  The  labiate  are 
partly  placed  in  Diandria,  partly  in  Didynamia. 
It  is  the  same  with  many  other  families  equally 


natural.  But  as  the  classification  proposed  by 
Linnieus  is  a  system,  that  is,  a  meUiodical,  but 
purdy  artificial  arrangement,  intended  solely 
for  fiicilitating  the  discovery  of  the  name  of  a 
plant  which  one  may  be  desirous  of  knowing, 
it  would  not  be  just  to  blame  it  for  having  thus 
separated  plants  which  bear  a  great  resemblance 
and  affinity  to  each  other.  But  the  Linnipan 
system  is  not  the  one  which  is  to  be  studied 
when  the  object  is  to  obtain  a  knowledge  of  the 
mutual  relations  of  plants,  although,  of  all  the 
artificial  systems,  it  is  unquestionably  that 
which  enables  one  to  find  the  name  of  a  plant 
with  most  ease. 

The  system  of  Jussisu,  or  The  method  of 
Natubal  Famitjbb,  difiers  essentially  in  its  course 
and  characters  from  the  systems  of  Toumeforte 
and  Liuneus,  which  we  have  already  explained. 
In  it  the  divisions  are  not  founded  upon  the 
consideration  of  a  single  organ,  but  are  derived 
from  characters  presented  by  all  the  parts  of 
plants.  Accordingly,  the  plants  which  are  thus 
brought  together  are  disposed  in  such  a  manner 
that  they  have  a  greater  affinity  to  that  which 
immediatdy  precedes  or  follows  them  than  to 
any  other. 

This  classification  is  therefore  superior  to  those 
which  preceded  it,  in  so  £ur  as  it  presents  general 
and  philosophical  ideas  respecting  the  produc- 
tions of  the  vegetable  kingdom.  It  does  not 
consider  objects  separately,  but  collects  and  ar- 
ranges them  into  groups  or  £Eunilies,  according 
to  the  greatest  number  of  common  characters 
which  they  possess. 

We  find  that  nature,  in  impressing  upon  the 
external  form  of  certain  plants  a  peculiar  char- 
acter bearing  relation  to  their  internal  organiza- 
tion, seems  to  have  indicated  to  a  certain  extent, 
the  affinities  which  exist  among  vegetable  pro- 
ductions. In  fact,  there  are  many  plants  which 
bear  so  great  a  resemblance  to  each  other  in  the 
structure  and  conformation  of  their  parts,  that 
this  similarity  has  at  all  times  been  perceived, 
and  these  different  plants  have  been  considered 
as  in  some  measure  belonging  to  the  same  fiunily . 

Thus  the  Graminee,  Labiate,  Cruciferc,  and 
Synantheree,  have  always  been  kept  together 
whenever  the  characters  of  affinity  and  mutual 
resemblance  have  not  been  sacrificed  to  the  prin- 
ciples of  an  artificial  system. 

Accordingly,  when  botanists  began  to  bring 
together  plants  into  families,  that  is,  into  groups 
or  series  of  genera,  resembling  each  other  in  the 
greater  number  of  characters,  they  had  only  to 
imitate  nature,  which  had,  as  it  were,  created 
types  of  essentially  natural  families,  as  if  to 
serve  as  models.  Thus  the  leguminose,  cruci- 
fere,  graminee,  umbellifere,  labiate,  &c.,  stood 
forth  to  the  view  as  so  many  examples  which 
were  to  be  imitated. 

But  as  all  plants  have  not,  like  those  just 
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named)  external  cliaracters  so  precise  or  so  de- 
cided as  at  once  to  disclose  their  resemblance  to 
certain  others,  recourse  was  had  to  analysis,  and 
it  became  necessary  to  search  in  all  their  organs 
for  modifications  which  might  famish  char- 
acters. 

The  characters  have  to  be  considered  with 
reference  to  their  yalne,  their  number,  and  their 
affinity. 

With  respect  to  their  value,  it  wDl  easily  be 
conceived  that  the  characters  derived  from  the 
most  essential  organs  of  plants  must  be  less 
liable  to  variation,  and  more  important  than 
those  derived  from  other  organs.  Now,  those 
organs  which  conduce  to  reproduction,  perform 
the  most  important  part  in  vegetable  life,  and 
among  them  the  embryo,  which  is  in  a  manner 
the  common  end  towards  which  all  the  organs 
of  the  plant  direct  themselves,  is  that  which 
occupies  the  first  rank  in  importance.  The 
embryo,  therefore,  has  supplied  Jussieu  with  his 
primary  divisions.  The  stamina  and  the  pistil 
occupy  the  second  rank,  and  afford  more  con- 
stant and  more  valuable  characters  than  the 
floral  envelopes.  These  characters  are  the  more 
fixed  and  important,  that  they  are  derived,  not 
from  the  number  and  structure  of  these  organs, 
which  are  very  subject  to  variatibn,  but  from 
their  relative  position,  which  is  fixed.  Thus, 
next  to  the  embryo,  the  relative  position  of  the 
sexual  organs,  or  their  insertion,  affords  the  best 
characters  for  the  arrangement  of  plants.  Lastly, 
the  stems,  the  leaves,  and  the  roots,  are  all  em- 
ployed as  accessory  characters. 

With  respect  to  their  number,  the  characters 
are  associated,  grouped,  and  arranged;  and,  from 
the  combination  of  simple  characters,  result 
general  characters,  which  serve  to  unite  a  certain 
number  of  plants  under  a  common  denomina- 
tion. 

Some  characters  are  mutually  connected,  and 
seem  inseparable  firom  each  other.  Those  which 
are  derived  from  the  flower  and  fruit  are  chiefly 
of  this  kind.  Thus  for  example,  the  inferior 
ovary  always  implies  a  monosepalous  calyx  and 
an  epigynous  insertion.  A  monopetalous  corolla 
almost  always  indicates  that  the  stamina  are  in- 
serted upon  it,  and  that  they  have  a  determinate 
number. 

From  the  value  and  importance  which  the 
different  characters  possess,  it  is  easy  to  see  that 
those  least  liable  to  vary  ought  to  have  been 
employed  for  the  fundamental  divisions  of  the 
vegetable  kingdom.  Thus  the  embryo  has  fur- 
nished the  first  three  great  divisions  in  plants. 
The  stamina  and  the  floral  envelopes  have  after- 
wards been  employed  for  subdividing  the  first 
three  sections,  which  were  established  upon  the 
embryo. 

Jussieu's  method  is  thus  explained  by  Richard : 
The  plants  that  occur  scattered  over  Uie  surface 


of  the  globe  constitute  the  individuob  of  the 
vegetable  kingdom.     When  we  examine  them 
witJi  attention,  we  soon  perceive  that  in  the 
general  mass  there  are  numerous  individuals, 
which  always  present  themselves  to  our  view 
under  the  same  appearance,  possess  the  same  ex- 
ternal and  internal  characters,  and  are  always 
reproduced  under  the  same  form.     To  all  these 
perfectly  similar  individuals,  considered  gene- 
rally and  abstractly,  the  name  of  species  is  given. 
The  species,  then,  is  the  aggregate  of  individuals 
which  are  always  reproduced  in  the  same  man- 
ner.   A  seed  produced  by  any  given  species  al- 
ways gives  rise  to  an  individual  perfectly  similar 
to  that  from  which  it  originated.     The  charac- 
ters on  which  the  distinction  of  the  different 
species  from  each  other  is  founded,  are  generally 
derived  from  the  organs  of  vegetation,  that  is^ 
from  the  leaves,  the  stem,  and  the  roots.    The 
species  which  present  some  differences  with  re- 
spect to  the  colour  of  their  flowers,  the  place  in 
which  they  grow,  and  theur  relative  height,  con- 
stitute varietiesy  which  ore  distinguished  from 
species  properly  so  called,  by  the  circumstance 
of  their  not  being,  in  the  natural  state,  repro* 
duced  from  seeds  with  all  their  characters.   Thus, 
for  example,  the  lilac  usually  has  the  flowers  of 
a  delicate  purple  tint;  but  its  flowers  are  some- 
times white,  idthough  none  of  the  other  charac- 
ters have  been  altered.    The  white  lilac,  then, 
is  merely  a  variety  of  the  purple  lilac ;  for  if 
seeds  taken  from  the  white-flowered  lilac  are 
sown,  they  give  rise  to  individuaLs  whose  flowers 
are  indifferently  purple  or  white ;  which  proves 
that  varieties  are  not  always  preserved  by  means 
of  seed. 

The  ffenw  consists  of  a  greater  or  less  number 
of  species,  united  by  common  characters  derived 
from  the  organs  of  fructification,  but  all  distin- 
guished from  each  other  by  specific  characters 
peculiar  to  each  of  them,  and  furnished  by  the 
organs  of  vegetation.  Thus,  the  genus  AnagaUis 
has  for  its  characters  a  rotate  monopetalous  co- 
rolla, five  stamina,  and  a  pyxidium  for  its  fruit, 
that  is,  a  globular  capsule  opening  in  a  circular 
manner  by  a  kind  of  lid.  All  the  species  of  thi^ 
genus  must  possess  these  difiRerent  characters; 
but  they  are  distinguished  from  each  other  by 
the  form  of  their  stem  and  leaves.  The  othei 
genera  are  similarly  constituted. 

If  we  bring  together  the  genera  in  the  same 
manner  as  the  species;  in  other  words,  if  we 
place  near  each  oUier  all  those  which  have  com- 
mon and  similar  characters,  we  form  orders  pro- 
perly so  called,  if  regard  is  had  only  to  a  single 
character,  such  as  the  number  of  the  stigmas, 
the  form  of  the  fruit,  &c.;  and  natural  families 
or  orders,  if  we  include  all  the  considerations 
that  relate  to  the  form,  the  structure,  and  the 
relative  disposition  of  all  the  organs  of  the  plants 
which  we  are  arranging. 
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By  a  natUixU  order  or  family  of  plants  must 
therefoi'e  be  meant  a  series  or  assemblage  of 
genera,  whicb  all  present  the  same  characters  in 
the  oigans  of  fructification. 

Thus  the  family  of  cmcifene  is  characterized 
by  a  dicotyledonous  embryo,  a  siliquose  or  sili- 
culoae  fruit,  usually  four  petals  opposed  to  each 
other  in  pairs^  stamina  in  determinate  number, 
&c.  All  the  genera  of  that  famUy  must  present 
the  same  characters,  but  only  with  some  slight 
modifications,  which  do  not  alter  the  primitive 
type,  but  afford  distinctive  characters  for  the 
genera  which  collectively  constitute  the  fiunily 
in  question. 

By  following  a  course  like  this,  botanists  have 
brought  together  the  various  species  of  plants, 
so  as  to  form  them  into  groups  or  natural  fami- 
lies. But  as  these  families  are  numerous,  it  was 
necessary  to  distribute  them  into  classes,  in  whicli 
regard  should  be  had  to  the  same  resemblance 
and  affinity.  It  is  to  this  classification  of  the 
fiunilies  that  the  name  of  Jussiei/s  Method^  or 
the  system  of  natural  fisimilies,  has  been  given. 
This  system  has  been  divided  into  fifteen 
classes.  The  primary  divisions  are  derived  from 
the  characters  which  may  be  obtained  from  the 
presence  or  absence  of  the  embryo ;  whence  the 
embtyonate  and  inembryonate  plants. 

The  embryonate  plants  are  distinguished  ac- 
cording to  the  number  of  their  cotyledons :  1st, 
Into  monocotyledonous ;  2dly,  Into  dicotyledo- 
nous. All  vegetables  are  arranged  under  these 
three  primary  divisions :  acotyledones^  monocaty- 
ledonesy  dieotyhdones. 

The  second  consideration,  or  that  by  which 
the  classes  properly  so  called  are  established.  Lb 
founded  upon  the  relative  insertion  of  the  sta- 
mina, or  of  the  staminiferous  monopetalous  co- 
rolla. Now,  we  have  seen  that  there  are  three 
kinds  of  insertion : 

1.  The  hypcffynaus  ituertian,  or  that  in  which 
the  ovary  being  entirely  free,  the  stamina  or  the 
staminiferous  corolla  are  inserted  dose  around 
its  base. 

2.  The  perigynous  insertiony  or  that  in  which 
the  ovary  being  free  or  parietal,  the  stamina  or 
the  staminiferous  monopetalous  corolla  are  in- 
serted into  the  calyx  at  a  certain  distance  from 
the  circumference  of  the  base  of  the  ovary. 

3.  The  epi^ynoua  ifuertian^  or  tliat  in  which 
the  ovary  is  always  inferior,  and  in  which  the 
stamina  or  the  staminiferous  corolla  are  inserted 
upon  the  upper  part  of  the  ovary. 

These  three  kinds  of  insertion  serve  to  estab- 
lish an  equal  number  of  classes. 

The  acotyledones  being  destitute  of  embryos, 
and  consequently  of  flowers  and  fruits,  could  not 
he  brought  under  this  division,  but  constitute 
the  first  class. 

The  monocotyledones,  possessing  these  three 
modes  of  insertion,  have  been  divided  into  three 


classes:  1.  Monocotyledones, with hypogynous 
stamina ;  2.  Monocotyledones,  with  perigynous 
stamina;  3.  Monocotyledones,  with  epigynoua 
stamina. 

The  acotyledones  and  monocotyledones,  there- 
fore, form  four  classes,  thus : 


Aootyledones,  .       .        •        .        . 

/stamina  hypogynous, 
Monocotyledones, }  stamina  perigjuoas, 

(^stamina  cpigynoos, 


Class  I. 
Class  II. 
Class  IIL 
Class  IV. 


The  diootyledones  being  much  more  numer- 
ous than  the  acotyledones  and  monocotyledones 
together,  it  was  necessary  to  increase  the  num- 
ber of  their  divisions.  Here  the  insertion,  al- 
though still  attended  to,  becomes  a  secondary 
character.  Thus  it  has  been  observed,  that  these 
plants  are  destitute  of  a  corolla  or  are  apetalous, 
or  that  they  have  a  staminiferous  monopetalous 
corolla,  or  that  their  corolla  is  polypetalous. 
These  distinctions  have  given  rise  to  the  three 
first  divisions  that  have  been  established  among 
the  diootyledones,  namely : 

1.  Apetalous  diootyledones. 

2.  Monopetalous  diootyledones. 

3.  Polypetalous  diootyledones. 

The  insertion  has  been  employed  as  a  second- 
ary character  for  subdividing  these  three  sections 
into  classes.  Thus  the  apetake  form  three  classes, 
in  which  the  insertion  is  epigynous,  perigynous, 
and  hypogynous. 

The  monopetalie,  of  which  the  corolla  always 
bears  the  stamina,  in  like  manner  form  three 
classes,  according  as  their  staminiferous  corolla 
is  hypogynous,  perigynous,  or  epigynous.  The 
last,  or  epigynous  class  of  the  monopetals,  has 
been  further  subdivided,  according  as  the  stamina 
are  free  or  connected  by  their  anthers,  which 
carries  the  number  of  classes  in  the  monopetalous 
corollas  to  four,  namely : 

/stamina  hypogynous,  Clan  I. 

Monopet.,..    >t-|- peHgynou.  ^^  ^^^^ 

i^rtamina  epigynous  J^jl^fr^      das.  IV. 

These  four  classes,  together  with  the  three 
classes  of  the  apetalous  diootyledones,  and  the 
four  classes  of  the  monocotyledones  and  acotyle- 
dones, form  eleven. 

The  polypetalfe  have,  in  like  manner,  been  di- 
vided into  three  classes,  according  to  their  mode 
of  insertion,  which  is  epigynous,  perigynous,  or 
hypogynous. 

Lastly,  in  the  fifteenth  or  last  class,  are  placed 
all  the  dicotyledonous  plants,  whose  flowers  are 
essentially  unisexual,  and  separated  upon  distinct 
individuals.  They  have  been  named  irregular 
diclinous  plants. 

Such  are  the  fift^een  classes  which  M.  Jussieu 
established  in  the  vegetable  kingdom,  for  the 
purpose  of  metliodically  arranging  the  different 
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Families  of  plants,  which  he  had  previously 
formed. 

Each  of  these  classes  contains  a  greater  or  less 
numher  of  natural  families^  all  connected  by  the 
common  character  which  constitutes  the  class. 
The  numher  of  these  &milies  is  not  definitively 
settled)  and  indeed  cannot  be  so,  as  new  discov- 
eries, and  more  accurate  observations,  by  making 
known  new  objects,  or  demonstrating  the  .differ- 
ences which  exist  between  plants  previously  as- 
sociated and  confounded,  continually  augment 
the  number  of  {imiilies.  When  M.  de  Jussieu 
published  his  Omera  Plamtarum^  in  1789,  he 
described  100  families.  We  have  now  upwards 
of  160,  and  the  number  is  still  capable  of  being 
increased. 

We  have  thus  exhibited  a  view  of  the  three 
great  systems  of  botanical  arrangement,  and 
in  such  detail  as  will  enable  the  student  of  bo- 
tany to  perceive  the  relative  merits  of  each. 
Undoubtedly  the  Linnsean  system  is  best  stiited 
for  a  catalogue  or  dictionary,  by  which  the  spe- 
cies and  families  of  plants  may  be  recognised  and 
classified;  and  for  this  purpose  the  system  of 
Linnsus  must  be  &miliar  to  the  botanist,  and 
will  ever  hold  its  ground  as  an  admirable  con- 
trivance to  facilitate  his  progress.  In  the  follow- 
ing pages,  however,  which  are  intended  to  con- 
vey to  the  general  reader  a  popular  view  of  the 
vegetable  kingdom,  more  especially  the  practical 
and  economical  history  of  plants,  the  natural 
method  or  system  of  Jussieu  will  be  adhered  to, 
in  so  fiir  as  he  has  portioned  out  the  vegetable 
kingdom  into  three  great  divisions,  commencing 
with  plants  of  the  amplest  structure,  especially 
as  regards  their  fructification,  and  ascending  to 
those  of  a  more  complicated  nature.  But  al- 
though we  adopt  this  arrangement  so  fiir,  we 
shall  deviate  in  some  measure  in  the  subdivisions, 
and  not  follow  exactly  the  order  of  the  fiimilies 
instituted  by  Jussieu ;  on  the  contrary,  we  shaU 
rather  arrange  the  pluits  of  each  division  as  they 
furnish  food,  clothing,  or  other  conveniences,  to 
man,  keeping  as  dose,  however,  to  the  arrange- 
ment of  natural  fiimilies  of  plants  as  is  consistent 
with  our  plan. 


CHAP.  XXIV. 

FIRST  DIVISION  OF  PLANTS,  INCLUDING  THE  ALOiE, 
FUNGI,  UCHENS,  MOSSES;  AND  FERNS. 

The  First  Division  of  the  vegetable  kingdom, 
including  the  aoctyledones,  or  those  plants  desti- 
tute of  a  seed  lobe,  corresponds  to  the  class  ctyp^ 
togamia  of  Linnieus.  It  contains  all  those  plemts 
which  are  destitute  of  true  organs  of  generation, 
and  which  are  reproduced  by  means  of  small 
epomles,  in  their  structure  and  development 


more  resembling  the  bulbs  of  some  of  the  true 
flowering  plants  than  that  of  ordinary  seeds.  Lin- 
neus  called  those  plants  cryptogamia,  because  he 
imagined  their  fecundation  to  be  efiected  by 
means  of  oigans  which  were  concealed  or  little 
known.  De  CandoUe,  remarking  that  only  one 
vegetable  structure  entered  into  their  composi- 
tion, names  them  celluktr  plants,  in  opposition 
to  the  term  tiuculoTy  which  he  gives  to  flowering 
plante. 

The  plante  of  this  division  have  a  simpler  stmc- 
ture  than  that  ofthe  phanerogamous  or  flowering 
plante.  Many  of  them  have  not  the  distinction 
of  root,  stem,  branches,  and  leaves,  but  consist 
simply  of  one  mass  of  a  uniform  shape  and  tex* 
ture  throughout.  The  division  conteins  the 
fiamilies  of  (Uffot,  or  sea  weeds,  fungi^  or  mush- 
rooms, Ucheng,  mauesy  and  ferns, 

Aloj£.  Little  interest,  comparatively,  has  been 
taken  in  the  algce,  because  they  have  been  found 
less  conducive,  either  as  articles  of  use  or  beauty, 
to  the  convenience  of  man.  They  are  not,  how- 
ever, without  their  admirers ;  nor  is  the  investi- 
gation of  their  form  and  structure  devoid  of  that 
interest  which  all  the  works  of  nature  are  cal- 
culated to  excite.  We  find,  says  Dr  Greville,  ihe 
vegetetion  of  the  ocean  no  leas  conspicuous  for 
beauty  and  variety  of  form  than  splendour  of 
colour,  admirably  fitted  for  the  place  it  is  de- 
signed to  occupy,  and  of  direct  utility  to  man- 
kind. Viewing  these  tribes  in  the  most  careless 
way,  as  a  system  of  subaqueous  vegetation,  or 
even  in  a  merely  picturesque  light,  we  see  the 
depths  of  ocean  shadowed  with  submarine  groves, 
often  of  vast  extent,  intermixed  with  'meadows 
as  it  were  of  the  most  lively  hues,  while  the 
trunks  of  the  larger  species,  like  the  giant  trees 
of  the  tropics,  are  loaded  with  innumerable  mi- 
nute kinds  as  fine  as  silk,  and  delicate  as  the 
most  transparent  membrane.  Nor  must  we  for- 
get that  while  thousands  and  tens  of  thousands 
of  quadrupeds,  birds,  and  insects,  depend  upon 
the  vegetetion  immediately  suirounding  us  for 
their  very  existence,  a  countless  host  of  creatures 
derive  protection  and  nourishment  from  the 
plante  of  the  deep,  appropriated  to  their  use  by 
that  merciful  Power  in  whom  they  live,  move, 
and  have  their  being,  whose  goodness  is  over  all 
his  works.  Some  of  the  algs,  placed,  on  account 
of  the  simplicity  of  their  structure,  at  the  bot- 
tom of  the  scale,  are  so  small  as  to  be  invisible 
to  the  naked  eye,  except  by  the  appearance  they 
give  to  other  species  on  which  they  happen  to 
be  parasitic  in  prodigious  numbers.  From  these 
microscopic  forms,  algae  are  found  of  all  sizes  on 
our  shores,  up  to  thirty  or  forty  feet  in  length, 
an  extent  to  which  a  common  sea  weed,  like  a 
rope  or  cord  (chorda  filum)  not  unJfrequently 
atteins.  This  plant  resembles  an  enormous  piece 
of  catgut,  and  is  in  fact  known  by  the  name  of 
sea  catgut  in  Orkney,  while  in  Shetland  it  goes 
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by  the  name  of  Luchf  Miany't  line*,  and  in  Yjd^- 
loud  of  «M&)c«,Mecut,fig.a.  Lightfoot mentions 


c  Sn  Clt^t,  cAmfa   lUumt  b.  EUmuiUiiUi  Lorn 

that  the  fronds,  akinned  when  half  diy  and 
twisted,  acquire  so  con«den>l)le  a  degree 
Btrength  and  tongbness,  that  the  highland! 
Bometimea  use  them  for  Jbhicgllnee.  In  Scolpa 
bay,  near  Kirkwall  in  Orkney,  says  Dr  Weill, 
bare  sdled  through  meadows  of  it  in  a  pinnace 
not  without  some  difficulty,  where  the  water 
was  between  three  and  four  fatboms  deep,  and 
where  of  course  the  waving  weeds  must  at  least 
liavB  been  from  twenty  to  thirty  feet  long.  The 
various  species  of  lea  tangU,  as  Uaninaria  diffi- 
lata  and  buliasa,  are  more  robust,  the  former 
liaving  a  stalk' as  thick  and  as  long  as  a  stout 
walking  stick,  and  a  large  flat  muny-cleft  frond 
at  the  summit.  It  is  a  social  species,  grows 
ei«A  in  the  water,  and  reminds  the  spectator  of 
a  pahn-Uke  tropical  forest.  The  Z.  bulbata  has 
sometimes  bo  large  a  head  that  a  single  plant  is 
aa  much  as  a  man  con  carry.  It  is  in  the  south- 
ern hemisphere,  however,  that  we  must  look  for 
the  most  wonderfiil  examples  of  marine  vegeta- 
tion. The  leMonia  ftueescttu,  described  by 
Borey  de  St  Vincent,  b  twenty-five  or  thirty 
ieet  high,  and  has  a  trunk  often  as  thick  as  a 
roan's  thigh,  which  divides  into  numerous 
^  branches,  each  terminated  by  a  lanccolated  froud. 
The  lammaria  buccinalU  of  the  Cape  of  Good 
Bope  is  much  larger  than  our  common  tangle, 
and  is  furnished  with  a  hollow  stem,  which  the 
natives  convert  into  a  kind  of  horn,  whence  it 
has  acquired  the  name  of  trumpet  weed.  The 
fiKUM  giganUetu  of  Solander,  or  kelp,  as  it  grows 
on  the  sboies  of  Terra  del  Fu^o,  is  thus  de- 
scribed by  Mr  Darwin:  "This  pWt  grows  on 
every  rock  &om  low  water  to  a  great  depth,  both 
on  the  outer  coast  and  within  the  channel.  I 
believe,  during  the  voyages  of  tlie  Adventurer 


and  Beagle,  not  one  rock  near  the  surface  was 
discovered  which  was  not  buoyed  up  by  this 
floating  weed.  The  good  service  it  thus  affords 
to  vessels  navigating  near  this  stormy  land  is 
evident,  and  it  certainly  has  saved  many  a  one 
from  being  wrecked.  I  know  few  things  more 
surpriung  than  to  see  this  plant  growing  and 
flourishiDg  amidst  those  great  breakers  of  the 
western  ocean,  which  no  mass  of  rock,  let  it  be 
ever  so  hard,  can  long  resist.  The  stem  is  round, 
shining,  and  smootti,  and  seldom  has  a  diameter 
of  10  much  as  an  inch.  A  few  taken  together 
are  sufKdently  strong  to  support  the  weight  of 
the  large  loose  stones  to  which,  in  the  inland 
channels,  they  grow  attached ;  and  some  of  these 
stones  are  so  heavy,  that  when  drawn  to  the  sur- 
face they  can  scarcely  be  liHed  into  a  boat  by 
one  person."  Captain  Cook,  in  bis  second  voy- 
age, says,  that  at  Kii^guelen  land  some  of  thij 
weed  is  of  a  most  enormous  length,  though  the 
stem  is  not  much  thicker  than  a  man's  thumb. 
I  have  mentioned  that  on  some  of  the  shoals 
upon  which  it  grows  we  did  not  strike  ground 
with  a  line  of  twenty-four  fathoms.  The  depth 
of  water,  therefore,  must  have  been  greater ;  and 
OS  this  weed  does  not  grow  in  a  perpendicular 
direction,  but  makes  a  very  acute  angle  witli  the 
bottom,  and  much  of  it  afterwards  spreads  many 
btboms  on  the  surface  of  the  sea,  I  am  well  war- 
ranted to  say,  that  some  of  it  grows  to  the  length 
of  sixty  fathoms  and  upwards.  Certainly,  at  the 
Falkland  islands,  and  about  Tena  del  Fuego, 
eitenaivo  beds  frequently  spring  up  from  ten 
and  fifteen  fathom  water.  I  do  not  suppose  the 
stem  of  any  other  plant  attains  so  great  a  length 
as  360  feet,  ns  thus  stated  by  Captain  Cook.  Its 
geographical  range  is  very  conwdeiabio.  It  Is 
found  from  the  extreme  soutliern  islets,  near 
Cape  Horn,  as  fer  north  on  the  eastern  coast  as 
latitude  43°,  and  on  the  western  it  was  tolerably 
abundant,  but  far  from  luxuriant  at  Cluloe  in 
latitude  42° ;  thus  having  a  range  of  16"  of  lati- 
tude. The  number  of  living  creatures  of  all  or- 
ders whose  existence  intimately  depends  on  the 
kelp  is  wonderful.  I  can  only  compare  tbise 
great  aquatic  forests  of  the  southern  hemisphere 
with  the  terrestrial  ones  in  the  intertropical  re- 
gions. Yet  If  the  latter  sliould  be  destroyed  in 
any  country,  1  do  not  believe  nearly  bo  many 
species  of  animals  would  perish  as  under  dmilar 
ii-cumslances  would  happen  with  the  kelp.  In- 
dependent of  the  numerous  zoophytes,  amidst 
the  leaves  of  this  plant  many  spedes  of  fish  live 
which  no  where  else  would  find  food  or  shelter. 
With  their  destruction  the  many  cormorants, 
divers,  and  other  fishing  birds,  the  otters,  seats, 
and  porpoises,  would  soon  perish  also;  and 
lastly,  the  Fusion  savage,  the  miserable  lord  of 
this  miserable  land,  would  redouble  his  cannibal 
feast,  decrease  in  numbers,  and  perhaps  cease  to 
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The  longest,  perhaps  of  all  known  algc,  though 
at  the  same  time  comparatiyely  slender,  are  the 
macrocystes.  This  appears  to  he  the  sea  weed 
reported  hy  navigators  to  he  from  500  to  1500 
feet  in  length.  The  leaves  are  long  and  narrow, 
and  at  the  hase  of  each  is  placed  a  vesicle  filled 
with  air,  without  which  it  would  be  impossible 
for  the  plant  to  support  its  enormous  length  in 
the  water,  the  stem  being  not  thicker  than  the 
finger,  and  the  upper  branches  as  slender  as  pack 
thread.  All  those  alg«  destined  to  resist  the 
force  and  agitation  of  stormy  seas,  have  roots  pe- 
culiarly adapted  to  take  the  firmest  hold  of  the 
rocks,  which  they  grapple  by  means  of  tough 
and  thick  fibres.  Other  species  of  shorter  dura- 
tion, or  presenting  less  surface  to  be  acted  on  by 
the  waves,  are  generally  fixed  by  a  simple  shield- 
like base  or  disk. 

Man,  who  has  been  humorously  defined  to  be 
a  cooking  animal,  not  content  with  the  tribute 
of  fish  rendered  to  him  by  the  ocean,  converts 
many  of  her  vegetable  productions  into  articles 
of  diet.  The  dulse  of  the  Scotch  (rhodommia 
palmatajy  dillesh  of  the  Irish,  and  saccharine 
fucus  of  the  Icelanders,  is  consumed  in  consider- 
able quantities  throughout  the  maritime  coun- 
tries of  the  north  of  Europe,  and  in  the  Grecian 
Archipelago.  Another  species,  nearly  similar, 
the  iridwa  eduliSy  is  still  occasionally  used  both 
in  Scotland  and  England.  The  thin  purple  and 
green  membranous  slakcy  or  laver  (porphyra  la- 
ciniatajy  is  stewed,  and  brought  to  our  tables  as 
a  luxury.  The  pepper  dulse  (laurentia  pinnct- 
tifidajy  distinguished  for  its  pungent  taste,  and 
the  young  stalks  of  the  sea  tangle,  were  of  old 
often  eaten  in  Scotland ;  and  even  yet,  though 
rarely,  the  old  cry,  **  Buy  dulse  and  tangle,"  may 
be  heard  in  the  streets  of  Edinburgh.  When 
stripped  of  the  thin  part,  the  beautiful  tangle, 
called  in  Scotland  hadderhcks  falaria  esculenta)^ 
forms  a  part  of  the  simple  fare  of  the  poorer 
classes  of  Ireland  flnd  Scotland,  Iceland,  Den- 
mark, and  the  Faroe  islands.  The  Irish  moss, 
as  it  is  erroneously  called,  the  chondrus  crispus, 
very  common  on  the  Scottish  and  Irish  coast, 
may,  by  boiling,  be  converted  into  a  tenacious 
glue,  or,  boiled  with  milk  and  sugar,  and  al- 
lowed to  cool,  it  forms  a  light  and  nutritious 


To  go  fiEurther  from  home,  we  find  the  large 
sea  tangle,  lominaria  potatorum^  of  Australia  fur- 
nishing the  aborigines  with  a  proportion  of  their 
instruments,  vessels,  and  food,  while  other  spe- 
cies of  the  same  family  constitute  an  equally  im- 
l>ortant  resource  to  the  poor  on  the  west  coast  of 
South  America.  In  Asia  several  species  oigele- 
dium  are  made  use  of  to  render  more  palatable 
the  hot  and  biting  condiments  of  tile  East.  Some 
undetermined  species  of  this  family  also  furnish 
the  materials  of  which  the  celebrated  edible  s wal- 
bws'  nesta  are  compose^*    It  is  remarked  by 


Lamouroux,  that  three  species  of  swallows  con- 
struct edible  nests,  two  of  which  build  at  a  dis- 
tance from  the  sea  coast,  and  use  the  sea  weed 
only  as  a  cement  for  other  matters.  The  nests 
of  the  third  are  consequently  most  esteemed,  and 
they  sell  for  nearly  their  weight  in  gold.  Gra- 
celaria  achenoides  is  highly  valued  for  food  in 
Ceylon  and  other  parts  of  Uie  coast,  and  bears  a 
great  resemblance  to  ffracelaria  compressa,  a  spe- 
cies recently  discovered  on  the  British  coast,  and 
which  seems  to  be  little  inferior  to  it. 

It  is  not  to  man  alone  that  these  marine  v^e- 
tables  have  furnished  luxuries  or  resources  in 
times  of  scarcity.  Several  species  are  greedily 
sought  after  by  cattle,  especially  in  the  north 
of  Europe.  One  species,  rhodomenia  palmata^ 
is  so  great  a  favourite  with  sheep  and  goats,  that 
Bishop  Gunner  named  it  fucus  avinus.  In  some 
of  the  Scottish  islands  horses,  cattle,  and  sheep, 
feed  principally  on  bladder  fiicus  during  the 
winter  months;  and  in  Gothland  it  is  commonly 
given  to  pigs:  other  common  species  constitute 
a  part  of  the  fodder  upon  which  the  cattle  ore 
supported  in  Norway. 

The  algs  are  also  of  service  in  medicine.  The 
Corsican  moss,  as  it  is  frequently  called,  is  a  na- 
tive of  the  Mediterranean,  and  was  at  one  time 
esteemed  as  a  vermifuge.  The  most  important 
medical  use,  however,  derived  from  sea  weed% 
is  their  affording  iodine,  which  may  be  obtained 
either  from  the  plants  directly,  or  after  they 
have  been  converted  into  kelp.  French  kelp, 
according  to  Sir  H,  Davy,  yields  more  iodine 
than  British;  and  from  some  recent  experiments 
made  at  the  Cape  of  Good  Hope,  laminaria 
buccinalis  is  found  to  contain  more  than  any 
European  alge.  Iodine  is  known  to  be  a  power- 
ful remedy  in  glandular  swellings  of  a  scrofii- 
lous  nature,  as  also  in  cases  of  goitre,  or  swelling 
of  the  glands  of  the  neck.  The  burnt  sponge 
formerly  administered  in  similar  cases,  most 
probably  owed  its  efficacy  to  the  iodine  it  con- 
tained; and  it  is  also  a  very  curious  fact,  that 
the  stems  of  a  sea  weed  are  sold  in  the  shops 
and  chewed  by  the  inhabitants  of  South  America 
wherever  goitre  is  prevalent,  for  the  purpose  of 
cure.  This  remedy  is  termed  by  them  polo  coto, 
literally  goitre  stick. 

The  algs  are  also  of  essential  service  in  the 
arts,  and  probably  farther  experience  will  daily 
render  them  more  so.  -  A  Chinese  sea  weed,  tlie 
fucus  tenaxy  is  extensively  used  by  that  people 
as  a  glue  and  varnish.  Though  a  small  plmit, 
the  quantity  annually  imported  at  Canton  from 
the  provinces  of  Fokien  and  Tchekiang  is  stated 
by  Mr  Turner  to  be  about  27,000  lbs.  It  is  sold 
at  Canton  for  6d.  or  8d.  per  lb.;  and  is  used  for 
all  those  purposes  for  which  we  apply  glue  and 
gum  Arabic.  The  Chinese  employ  it  chiefly  in 
the  manufacture  of  lanthrons,  to  strengthen  or 
varnish  the  paper;  and  sometime  to  thicken  or 
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j  gire  a  gloM  to  gauze  or  eilk.    It  seems  probable 

I  aiao  thai  Uiis  is  the  principsl  ingredient  ia  the 

celebrated  gammy  matter  called  chin-chou,  or 
hu-teai,  in  China  and  Japno.  Windows  made 
merely  of  elipe  of  bamboo  cniesed  diagonally, 
liare  fieqneatly  thin  lozen-shsped  interstices, 
trhoUy  filled  with  this  tiso^tarent  gluten. 

Bat  it  is  in  the  mannfacturo  of  kelp,  for  the  use 
of  the  glass  maker  and  soap  boiler,  that  the  algK 
take  their  place  among  the  most  useful  Tegeta- 
bleg.  Almost  all  the  common  sea  weeds  may 
be  used  for  the  manufacture  of  thie  Bubstauce; 
but  the  most  valued  for  ibis  purpose  are  th.e 
fhci,  generslly  knonn  under  tlie  name  of  blad- 
der kelp.     The  fueut  vaieulont,  modotiu,  and 


The  diOerent  kinds  of  sea  tangle  are  the  lam- 
inaria  diffitala,  and  bulboM,  hmantialia  lorea, 
and  chorda  fiium. 

The  monu&cture  of  kelp  ia  an  exceedingly 
wmple  process.  The  sea  iveed  ia  cut  from  the 
rocks,  and  allowed  to  dry  partially  by  apreading 
it  on  the  beach.  It  ia  then  taken  to  a  simple 
kiln  formed  by  a  hole  dug  a  few  feet  in  the 
sand,  and  surrounded  ivith  rude  atones,  and  ig- 
nited; as  the  drj'  sea  weed  gradually  consumes, 
more  ia  added,  until  the  bottom  of  the  kiln  is 
filled  with  the  ashes  or  kelp,  which  is  a  dark 
brown  fursed-like  substance  of  a  half  glassy  as- 
pect, con»sting  of  soda  mixed  with  many  im- 
purities. This  manufacture  was  introduced  into 
Scotland  and  its  islands  nearly  half  a  century 
oRet  it  had  been  establislied  in  France  and 
England.  The  first  cargo  exported  from  Orkney 
waa  in  the  year  1722.  The  employment,  how- 
ever, being  new  to  the  inhabitants,  the  country 
people  opposed  it  with  the  utmost  vehemence. 
'ilieir  fbre&then  had  never  thought  of  making 
kelp,  and  it  would  appear  that  they  thcmselvea 
had  no  nish  to  render  their  poaterity  wiser  in 
thia  matter.  So  nnanimoua  and  violent  was  the 
resistance,  that  officers  of  justice  were  found 
necessary  to  protect  the  individuals  employed 
in  the  work;  and  several  trials  were  the  conse- 
qnence  of  those  outrages.  It  was  gravely  pleaded 
i  n  a  court  of  law,  on  the  part  of  the  defendants, 
lliat  the  suffocating  smoke  that  issaed  &om  the 


kelp  kilns  would  sicken  or  kill  every  apeci«s  o( 
fish  on  the  coast,  or  drive  them  int<i  die  ocean 
far  beyond  the  reach  of  the  fishermen;  blast  the 
com  and  grass  on  their  farms;  introduce  diseases 
of  various  kinds;  and  smite  with  barrenness  their 
aheep,  horses,  and  cattle,  and  even  their  own 
families, — a  striking  instance  of  the  gross  preju- 
dice, indolence,  and  superstition  of  the  umple 
people  of  Orkney  in  those  days.  The  infiuen- 
tial  individuals  who  had  commenced  the  manu- 
facture, succeeded  at  last  in  establishing  it;  and 
the  benefits  which  accrued  to  the  commnnity 
soon  wrought  a  change  in  the  pnblic  feeling. 
The  value  of  estates  possessing  a  sea  coast  well 
stocked  with  sea  weed,  rose  so  much  in  value, 
that  where  the  plants  did  not  grow  natunlly, 
attempts  were  made,  and  not  without  success, 
to  cultivate  them  by  covering  the  sandy  bays 
with  large  stones.  By  this  method  a  crop  of 
sea  weed  has  been  obtained  in  about  three  yeais, 
the  sea  appearing  to  abound  every  where  with 
the  necessary  seeds.  During  the  years  1790  to 
1600,  the  annual  quantity  sometimes  made  was 
3000  tons;  and  aa  the  price  was  then  from  £9  to 
£10  per  ton,  the  manu&cture  brought  into  the 
place  neai'ly  £30,000  Sterling  in  one  seMon. 
During  the  eighty  years  subsequent  to  its  intro- 
duction, the  total  value  amounted  to  £096,000 
Sterling.  Thus  in  tlie  space  of  eighty  years  tJie 
proprietors  of  those  islands,  whose  land  rent  did 
not  exceed  £8000  a  year,  had,  together  with  their 
tenantsand  servants,  received  in  addition  to  thetr 
incomes  the  enormoua  sum  of  more  than  half  a 
million.  In  the  Hebrides  also,  kelp  ia  extensively 
manufactured.  "T\&  inhabitants  of  Canna," 
says  Dr  E.  D.  Qarke  in  1797, '  like  those  of  the 
neighbouring  islands,  are  chiefly  occupied  in  the 
manufacture  of  kelp;  cattle  and  kelp  constitute, 
in  fact,  the  chief  objects  of  commerce  with  them. 
The  first  toaat  usually  given  on  all  festive  oeca- 
^ona  is  ahigh  price  to  kelp  and  cattle.  In  this 
every  islander  ia  interested,  and  it  is  always 
Jronk  with  evident  sj'mptoma  of  sincerity.  The 
discovery  of  manufacturing  kelp  has  a&^ted  a 
^Teat  change  among  the  people,  whether  for  their 
advantt^  or  not,  is  a  question  not  yet  decided. 
I  waa  informed  in  Canna  that,  if  kelps  keep  its 
present  prioe,  Macdonald  of  Clanronald  will 
make  £G,000  Sterling,  and  Lord  Macdonald  no 
less  than  £10,000." 

During  the  course  of  the  lat«  war  kelp 
rose  to  £18,  £20,  and  even  £22  per  ton,  in 
consequence  of  the  iutermption  to  the  impor- 
tation of  barilla,  and  the  profits  upon  it  dur- 
ing that  period  were  enormous.  The  price  has 
subaequendy  fallen  by  degrees  to  £5  per  ton, 
and  the  sale  boa  latterly  been  heavy  even  at  that 
rate.  Thia  was  to  be  attributed  at  first  to  the 
snperior  qualities  of  the  Spsniah  harUlA,  tot  the 
purposes  of  glass  making  and  soap  boiling;  but 
more  recently  to  the  almost  entire  removal  ot 
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the  duty  on  muriate  of  soda  or  common  salt. 
The  rock  salt  of  Cheshire,  which  now  hears  an 
insignificant  price,  is  suhmitted  to  a  chemical 
process,  hy  means  of  which  the  soda  is  separated 
from  the  mnriatic  acid ;  and  this  is  found  to  answer 
so  completely  as  a  suhstitute  for  kelp,  that  the 
great  glass  manufacturers  of  NewcasUe  are  sup- 
plied with  soda  thus  prepared.  So  pernicious, 
however,  are  the  fumes  of  the  muriatic  acid  gas 
which  issue  from  the  soda  works,  that  vegetation 
is  destroyed  to  a  considerahle  distance;  and  the 
proprietors  have  heen  compelled  to  purchase  the 
ground  in  the  immediate  neighhourhood. 

The  numher  of  people  that  find  occupation  in 
the  manufacture  of  kelp  is  so  great,  that  a  per- 
manent interruption  to  the  trade  would  he  a 
serious  evil.  In  the  Orkney  islands  alone,  the 
numher  of  liands  employed  a  few  years  ago 
amounted  to  prohably  20,000;  for  all  the  rural 
population  is  more  or  less  employed  in  the  busi- 
ness during  the  kelp  season.  Such  being  the 
case,  it  is  gratifying  to  find  that  the  Highland 
society  have  instituted  inquiries  regarding  the 
qualities  of  kelp  as  a  manure.  It  has  long  been 
known  that  common  sea  ware  is  extremely  val- 
uable for  that  purpose;  and  if  the  success  which 
has  attended  the  experiments  already  made  with 
kelp,  be  confirmed  by  additional  observation, 
the  manufacture  may  still  be  regarded  as  an  im- 
portant article  of  domestic  commerce. 

It  appears  from  communications  made  to  the 
highland  society,  that  the  past  success  has  been 
such  OS  to  induce  Lord  Dundas  to  take  a  cargo 
of  fifty  tons  of  kelp  to  Yorkshire,  for  the  sole 
purpose  of  agricultural  experiments.  It  has 
been  tried  as  a  top  dressing,  and  singly,  or  in 
combination  with  other  manures,  on  com,  pas- 
ture, potatoes,  turnips,  &c.,  and  in  most  instances 
with  decided  good  effect.  The  committee  ap- 
pointed to  collect  the  result  of  the  experiments, 
are  inclined  to  think  that,  for  raising  green  crops 
it  would  be  better  to  compost  it  with  other  sub- 
stances; that  w^ith  good  earth  or  moss,  and  a  little 
vegetable  or  animal  manure,  a  few  tons  of  kelp 
would  enable  a  farmer  to  extend  his  farm  dung 
over  at  least  four  times  the  usual  quantity  of 
land.  A  very  curious  circumstance  is  mentioned 
by  Mr  M*Intosh,  who  tried  the  effects  of  kelp 
manure  on  potatoes,  at  Crossbasket  near  Glas- 
gow. A  severe  frost  which  occurred  in  Sep- 
tember injured  and  blackened  every  lot  of  po- 
tatoes to  which  the  kelp  had  not  been  applied, 
while  the  kelp  lots  remained  in  perfect  foliage, 
even  when  the  respective  drills  were  contiguous. 
It  would  appear  tliat  the  soil  for  the  time  being 
had  acquired  a  property  equivalent  to  a  certain 
degree  of  atmospheric  temperature;  or  rather 
that  the  nourishment  absorbed  by  the  plants 
under  such  circumstances,  had  enabled  them  to 
resist  a  degree  of  cold  that  would  otherwise 
have  destroyed  them. 


The  algae  grow  very  rapidly,  and  the  pro- 
duce is  far  less  exposed  to  casualities  than  the 
crops  of  the  agriculturist  in  so  precarious  a 
climate  as  that  of  the  Hebrides  and  Orkney 
islands.  While  in  some  places  the  sea  weed  is 
cut  only  every  third  year,  in  others,  especiaUy 
where  there  are  strong  currents,  an  annual  har- 
vest may  be  obtained  without  injury.  The  ra- 
pidity of  growth  in  the  larger  algse,  is  indeed 
wonderful.  When  Mr  Stevenson  the  engineer 
was  erecting  a  lighthouse  on  the  Carr  rock,  in 
the  Firth  of  Forth,  which  rock  is  about  sixty 
feet  long  and  twenty  broad,  and  only  uncovered 
at  low  water,  he  had  occasion  to  remark  the 
quick  renewaJ  of  the  sea  tangle  with  which  it 
was  covered.  In  the  course  of  the  autYunn  of 
1813  the  workmen  had  succeeded  in  clearing  out 
and  levelling  with  the  pick  and  axe  a  consider- 
able part  of  the  foundation  of  the  intended  bea- 
con, when,  in  the  beginning  of  November,  the 
operations  were  necessarily  abandoned  for  the 
winter.  At  this  time  tlie  rock  was  reduced  to 
a  bare  state;  the  coating  of  sea  weed  had  at  first 
been  cut  away  by  the  workmen;  the  roots  or 
bases  were  afterwards  trampled  by  their  feet; 
and  much  of  the  surface  of  the  rock  had  been 
chiselled.  Upon  returning  to  the  Carr,  in  May 
1814,  in  order  to  recommence  operations,  it  was 
matter  of  no  slight  surprise  to  find  the  surface 
again  as  completely  invested  with  large  sea 
weeds  as  ever  it  was;  although  little  more 
than  six  months  had  elapsed  since  the  work  had 
been  left  off,  when,  as  already  said,  the  rock  had 
been  cleared  of  weeds.  In  particular,  it  was 
observed  that  many  new  produced  specimens  of 
fwus  esculenttu  measured  six  feet  in  length,  and 
were  already  furnished  with  the  small  appen- 
dages near  the  base  or  pinne,  which,  at  maturity, 
contain  the  seeds  of  the  plants.  The  common 
tangle  was  generally  only  about  two  feet  long. 
It  may  be  observed  that  the  specimens  here  al- 
luded to,  were  taken  from  that  part  of  the  sur- 
face of  the  work  which  had  been  dressed  off  with 
the  pick  and  chisel  the  preceding  autumn;  they 
had  therefore  grown  from  the  seed. 

Every  zone  of  the  earth  presents  a  peculiar  sys- 
tem of  existence;  and  it  is  said  that  after  a  space 
of  24**  of  latitude,  a  nearly  total  change  is  ob- 
served in  the  species  of  organized  beings,  and 
that  this  change  is  chiefly  owing  to  the  influence 
of  the  sun.  Lamouroux  remarks,  that  if  this 
holds  good,  as  is  certainly  the  case  in  phocno- 
gamous  plants,  temperature  should  also  exert 
some  corresponding  influence  upon  marine  vege- 
tation. It  is  beyond  doubt  that  the  algse  are 
found  upon  the  British  coasts  in  greatest  abun- 
dance during  the  summer  months,  and  in  un- 
usual luxuriance  during  hot  seasons.  It  is  pro- 
bable also,  the  same  author  observes,  that  these 
plants  may  be  acted  on  by  the  temperature  of 
I  the  water  at  greater  or  less  depths;  and  that  those 
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species  which  grow  at  the  bottom  of  the  ocean, 
may  have  some  resemblance  to  those  of  the  polar 
circle.    On  the  shores  of  the  British  islands,  it 
is  easy  to  perceive  that  certain  species  become 
more  plentiful  and  luxuriant  as  we  travel  from 
north  to  south;  and  on  the  other  hand,  that 
several  others  occur  more  frequently,  and  in  a 
finer  state,  as  we  approach  the  north ;  while 
others  again  possess  too  extended  a  range  to  be 
influenced  by  any  change  of  temperature  between 
the  northern  boundary  of   Scotland  and  the 
south-western  point  of  England.    The  researches 
and  observations  of  Lamouroux  have  demon- 
strated satisfactorily  that  the  great  groups  of 
algs  do  affect  particular  temperatures  or  zones 
of  latitude,  though  some  genera  may  be  termed 
cosmopolite.    Thus  the  genus  eodium,  a  small 
greenish  coloured  and  branched  algae,  and  the 
family  Ulvacee,  which  consist  of  extremely 
thin,  transparent,  and  purplish  membranes,  are 
scattered  over  every  part  of  the  world.    Codium 
tometUasum  is  found  in  the  Atlantic,  from  the 
shores  of  England  and  Scotland  to  the  Cape  of 
Crood  Hope  in  the  Pacific;  from  Nootka  Sound 
to  the  southern  coast  of  New  Holland.  It  abounds 
in  the  Mediterranean,  on  the  shores  of  France, 
Spun,  and  Africa,  and  is  common  in  the  Adri- 
atic; more  recently  it  has  also  been  brought  from 
the  coasts  of  Chili  and  Peru.    This  plant,  how- 
ever, is  not  a  social  one,  to  make  use  of  a  term 
that  Humboldt  has  applied  to  some  phoenogam- 
ons  plants.    It  grows  even  in  the  same  locality, 
in  a  solitary  and  scattered  manner.    The  ulvaoeas^ 
on  the  contrary,  are  strictly  social,  and  preserve 
this  character  in  every  part  of  the  world.    They 
appear,  however,  to  attain  the  greatest  perfection 
in  the  polar  and  temperate  zones.    Tliat  they 
are  capable  of  sustaining  very  intense  cold,  is 
proved  by  the  fact  that  five  specimens  of  them 
were  picked  up  in  high  latitudes  of  the  Arctic 
ocean,  by  some  of  the  gentlemen  in  Captain 
Parry's  voyages.    The  Fucoidem^  comprehend- 
ing tJie  sea  tangles,  increase  as  we  leave  the  polar 
zone,  especially  in  the  variety  of  species.    But 
the  natural  groups  into  which  they  are  separated, 
are  strongly  marked  in  their  distribution.    The 
fuei  flourish  between  the  latitudes  55®  and  44°; 
and  according  to  Lamouroux,  are  rarely  seen 
nearer  to  the  equator  than  86®.    In  New  Hol- 
land, remarkable  alike  for  its  vegetable  and  ani- 
mal productions,  a  distinct  group  of  cystaseirai 
predominates,  as  remarkable  in  the  water  as  the 
aphyllous  aeacicB  are  on  land.    Their  stems  are 
compressed,  often  appearing  jointed:  the  branches 
spring  from  the  flat  ndeand  not  from  the  angles. 
The  Red  sea  is  full  of  another  &mily,  sarffosWy 
of  which  several  species,  consisting  of  small 
branched   and    dark    olive   green    plants^   are 
common  on  our  British  shores.    It  is  principally 
to  one  or  two.  species  of  this  family  that  the 
popular  name  of  gtUf  weed  is  applied  by  marin- 


ers. The  prodigious  accumulations  of  these 
plants  were  first  encountered  by  the  early  Por- 
tuguese navigators.  Columbus  compares  them 
to  extensive  inundated  meadows,  and  states, 
that  they  absolutely  retarded  the  progress  of  his 
vessels,  and  threw  the  sailors  into  consternation. 
Such  accumulations  occur  on  each  side  of  the 
equator,  in  the  Atlantic,  Pacific,  and  Indian 
oceans;  but  the  sea  particularly  denominated 
Mer  do  Sarg<uaOy  by  the  Portuguese,  stretches 
between  the  18th  and  22d  parallels  of  nortli  lati- 
tude, and  the  25th  and  40th  meridians  of  west 
longitude.  Humboldt  describes  the  two  banks 
of  sea  weed  that  occur  in  the  great  basin  of  the 
northern  Atlantic  ocean.  "The  most  extensive 
is  a  little  west  of  the  meridian  of  Fayal,  one  of 
the  Azores,  between  latitude  25®  and  36®.  Vessels 
returning  to  Europe,  either  from  Monte  Video 
or  the  Cape  of  Good  Hope,  cross  the  bank  nearly 
at  an  equal  distance  from  the  Antilles  and  Can- 
aries. The  other  occupies  a  much  smaller  space, 
between  22®  and  26®,  eighty  leagues  west  of  the 
meridian  of  the  Bahama  islands.  It  is  generally 
traversed  by  vessels  on  the  passsge  from  the 
Caicos  to  the  Bermudas."  That  these  plants  are 
produced  within  the  tropics,  there  can  hardly 
be  a  question;  but  at  what  depth  they  vegetate 
is  still  involved  in  obscurity.  Neither  is  it 
clearly  ascertained  why  the  banks  of  weed  should 
always  occur  in  the  same  places.  The  supposi- 
tion that  they  proceed  with  the  gulf  stream, 
from  the  gulf  of  Mexico,  whence  the  name  of 
ffidf  weedy  is  now  exploded.  It  is  evident  that 
the  gulf  stream  would  convey  them  rather  to 
the  banks  of  Newfoundland  Uum  to  the  latitudes 
in  which  they  usually  occur;  and  it  could  not, 
in  any  case,  accumulate  them  to  the  south  of 
the  Azores. 

Some  of  the  algse  prefer  the  southern  sides 
of  rocks;  others  affect  an  eastern,  western,  or 
northern  exposure;  but  they  change  their  posi- 
tion according  to  the  difference  of  latitude,  those 
which  are  found  on  the  southern  side,  in  cold 
climates,  being  generally  seen  on  the  northern 
in  the  warmer  and  temperate  regions.  Certain 
species  live  near  the  surface,  and  dose  to  the 
sea  beach;  others  at  various  degrees  of  depth. 
The  first  would  seem  to  enjoy  the  reglilar  ex- 
posure to  light  and  heat  which  they  experience 
during  the  turnings  of  the  tide:  the  second,  on 
the  contrary,  show  the  influence  of  the  atmos- 
phere; and  growing  and  fructifying  in  depths 
where  the  light  can  scarcely  ever  penetrate,  they 
bear,  without  receiving  any  injury,  both  the  enor- 
mous column  of  water  which  constantly  presses 
upon  them,  and  the  severe  cold  which  exists  in 
those  regions.  There  are  even  parasitical  algs 
which  grow  indifferently  upon  all  the  others,  and 
some  which  only  affect  peculiar  species.  Many 
sea  weeds  prefer  such  spots  as  are  exposed  to  the 
fury  of  the  waves,  and  the  action  of  the  current, 
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where  they  are  perpetually  floating  in  an  ag:i- 
tated  medium;  others  dwell  in  the  hollows  of 
rock,  or  in  the  marine  gulfs,  where  the  water  is 
generally  calm.  The  lapse  of  a  few  days  puts  a 
period  to  the  existence  of  some  kinds,  while  the 
tempests  of  successive  winters  foil  to  destroy 
others.  The  general  aspect  is  apt  to  change  in 
several  individuals,  so  that  were  it  not  for  more 
stable  characters  derivable  from  their  fructifica  • 
tion  and  texture,  they  might  be  mistaken  for 
new  species.  A  number  of  the  more  delicate 
marine  plants  are  quickly  destroyed  by  a  re- 
moval from  their  native  place  of  growth;  but 
the  greater  proportion  being  coriaceous,  and  in- 
soluble in  salt  water,  live  for  a  length  of  time 
in  different  situations;  and  it  is  not  uncommon 
to  find  upon  our  own  shores  the  algs  of  the 
most  distant  regions  which  have  traversed  the 
ocean,  and  yet  remain  imchanged  in  their  general 
appearance.  From  these  circumstances  it  bears 
a  necessary  inferience,  that  it  is  not  all  the  algs 
that  are  found  in  any  country  which  may  be 
said  to  belong  to  that  country. 

But  there  are  few  kinds  of  sea  weed  that  pre- 
fer any  particular  spot,  or  show  a  predilection 
of  one  substance  over  another  whereon  to  fix. 
Deriving  no  nutriment  from  the  roots  or  points 
of  attachment,  they  need  nothing  &rther  than 
a  temporary  support.  Thus  they  cling  indis- 
cr?.minately  to  any  solid  marine  body,  equally 
to  granitic  and  calcareous  rocks,  to  floating  or 
sunken  pieces  of  wood,  to  the  boned  of  terres- 
trial or  marine  animals,  to  shells  or  poljrpi. 
Notwithstanding  that  very  highly  respectable 
naturalists  have  averred  that  the  growth  of  these 
plants  proceeds  with  most  vigour  on  such  and 
such  substances,  on  some  or  other  peculiar  rock 
in  the  vicinity  of  rivers,  or  in  the  open  sea,  it 
lias  been  frilly  ascertcuned,  says  Dr  Hooker,  by 
a  great  number  of  observations,  that  marine 
weeds  do  grow  with  equal  vigour,  though  planted 
upon  rocks  or  substances  of  very  different  na- 
tures; and  that,  if  we  except  some  few  ulvof^ 
which  affect  brackish  water,  those  which  vege- 
tate in  situations  where  fresh  water  mingles  with 
the  salt,  are  generally  bleached,  produce  little  or 
no  fructification,  have  a  thin  and  weak  texture, 
and  contain  but  little  soda.  The  qualities  re- 
quisite for  tlieir  different  uses  are  only  found 
united  in  such  sea  weeds  as  grow  in  pure  salt 
water,  where  they  have  found  a  spot  which  is 
sufliciently  tenaceous  to  fix  them  in  that  zone 
of  habitation  which  they  prefer.  Some  kinds 
certainly  prefer  sand  or  mud;  but  then  their 
roots  become  elongated  and  strike  deep,  till  they 
meet  with  some  *stone  or  shell,  or  other  body, 
which  may  serve  them  as  a  point  of  attachment, 
and  offer  tiie  requisite  degree  of  resistance. 

If  the  nature  of  the  bottom  appears  indifferent 
in  a  great  measure,  to  marine  plants,  it  is  not  so 
with  the  level  which  they  select  in  the  ocean. 


or  with  the  distance  of  their  birth  place  from 
the  surface.  Every  species  of  maritime  vege- 
tables appears  to  make  choice  to  as  great  an  ex- 
tent as  the  terrestrial  kinds  of  certain  zones  or 
regions  of  different  depths  in  the  sea;  places 
where  the  superincumbent  weight  of  water,  and 
the  relative  proportions  of  light  and  heat,  are 
adapted  to  its  peculiar  organs.  Those  individuals 
which  are  found  towards  the  centre  of  their 
proper  zone,  contain  all  the  elements  requisite 
for  their  perfect  development,  and  generally  show 
an  active  state  of  vegetation:  they  are  vigorous; 
they  fructify  at  the  season  suitable  to  their  de- 
gree of  immersion;  wldle  those  that  grow  at  the 
extreme  limit,  or  out  of  the  bounds  of  this  same 
zone,  prove  languishing,  fiructify  imperfectly, 
are  always  covered  with  marine  animals,  which 
destroy  them,  and  live  but  a  short  time  in  com- 
parison with  their  better  situated '  congenera 
The  seeds  which  escape  from  these  plants  would 
appear  by  their  various  specific  weights  to  gain 
an  equilibrium  equivalent  to  the  column  of 
water  which  they  displace;  or,  in  other  words, 
to  float  in  that  peculiar  zone  which  the  future 
algee  would  prefer  to  inhabit.  Those  which  he* 
come  developed  either  above  or  below  it,  are 
inevitably  driven  from  their  spot  of  nature  or 
of  election,  by  the  agitation  in  the  waves  at  the 
vicinity  of  the  coasts. 

Lower  down  than  100  feet  from  the  surface 
of  the  sea,  taking  a  medium  between  the  high 
and  the  low  tides,  it  is  rare  to  find  living  sea 
weeds  in  the  gulf  of  Grascony,  and  even  these 
are  attached  to  portions  of  rock  severed  from 
more  elevated  rocks,  and  before  long  they  inevi- 
tably perish.  It  may  be  observed  that  the  deeper 
we  explore  the  waters  of  the  ocean,  the  fewer 
will  the  number  of  plants  appear;  and  the  more 
numerous  the  pofypiy  or  plant-like  animals. 
Thus,  below  the  depth  of  forty  feet  very  few 
ulvas  are  found;  beyond  sixty  feet  no  living 
cermium;  and  alter  having  descended  to  the  depth 
of  100  feet,  not  a  fucua  is  to  be  seen,  and  vege- 
table objects  entirely  disappear. 

The  laminaricB,  among  which  are  the  giants 
of  the  marine  flora,  exhibit,  in  a  general  view, 
a  tolerably  decided  geographical  distribution. 
This  family  predominates  from  the  40th^  to  the 
65ih?  of  latitude;  while  another  £unily,  the 
maerwystes,  seem  to  extend  from  the  equator  to 
about  the  45th*'  of  south  latitude. 

The  laminaria  di^itcUa  is  the  well  known 
tangle  so  abundant  on  the  British  coasts.  The 
stem  is  from  one  to  six  feet  in  length,  and  from 
a  half  to  two  inches  in  diameter;  solid,  very 
tough,  and  in  old  plants  woody,  expanding  at 
the  top  into  a  flat  frond,  one  to  five  fieet  or  moitj 
in  length,  and  about  nine  to  twelve  inches  in 
width.  In  England  it  is  known  by  the  name 
of  sea  girdles.  In  Scotland,  where  the  tender 
stalks  of  the  young  fronds  are  eaten,  it  is  called 
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tangle;  in  Orkney  it  is  knoirn  aa  red  loare,  and 
Is  tlie  itat-mhara,  or  oea  weed  of  tlia  Scotch 
liighlanders.  Biehop  Gunner  mention^  Ihat  tlie 
boaie  and  atems  of  young  plants  are  boiled  and 
given  to  the  cattle  in  Nordland.  On  many  parts 
of  the  British  coast  it  la  collected  and  thrown 
in  lieapa^  and  in  a  putrescent  stat«,  eztenaively 
used  aa  a  mannre.  The  dried  stalka  aerre  the 
inliabitanti  of  the  Orlcney  ialonda  and  the  coast 
of  Brittany  for  fiiel.  In  Scotland,  aays  Dr  Neil, 
the  stems  are  sometimea  put  to  istber  an  unex- 
pected use,  the  making  of  knife  handles.  A 
pretty  thick  stem  is  selected  and  cut  into  pieces 
about  four  inches  long;  into  these,  while  fresh, 
are  stuck  blades  of  knives,  such  aa  gardeners  use 
for  pruning  and  grafting.  As  the  stem  driea  it 
oontracts  and  hardens,  closely  and  firmly  em- 
bmcing  the  hilt  of  the  blade.  In  the  conrae  of 
some  months  the  handles  become  quite  firm,  and 
very  bard  and  shrivelled,  so  that  when  tipt  with 
metal,  they  are  hardly  to  be  distinguished  from 
hart's  horn. 

The  laminaria  aatienta  is  the  badderlock  or 
hen-ware  of  Scotland,  and  the  honey-ware  of 
Orkney.  The  stem  is  about  the  thickness  of  a 
goose  quill,  from  four  to  eight  inches  long;  irom 
this  stem  proceeds  the  frond,  extending  irom 
three  to  twenty  feet  in  length;  a  continuation  of 
the  stem  forms  the  midrib,  and  on  each  side  is 
a  thin  membrane  from  two  to  four  inches  in 
width.  The  midrib  of  the  stem  is  eaten  in  the 
same  way  as  the  aca  tangle ;  and  this  qiecies  is 
also  employed  as  a  manure. 

Padina  pavonia.     Many  of  the  alg»  are  of  a 


Teiy  beautiful  structure,  few,  perhaps,  more  >o 
thw  this  plant.  The  whole  is  beautifully  marked 
with  concentric  zones^  and  when  growing  in  the 
wat«r,  it  decomposes  the  aun's  reya,  so  as  to  aa- 
aume  an  irideacent  appearance. 
The  speciea  represented  in  the  PlaU  of  Alg« 


1. 


Pucii*  vealenloniB 


3.  Pooua  digitatos 

4.  Luainuia  eacolenla 
6. detrill* 

6.  HlnuDthalU  lorea 

7.  H*Udr]t>  dliqoou 

8.  licUaU  oorSnu 


10.  Sergamnm 

11.  HolTseiu  poljpodioldca 
IZ  HBlrmenU  llguUta 

13-  Ent^jromorpha  oompKiM 

14.  Odonthalia  dentmta 

15.  Pbrlki|iLeta  tubent 

16.  Padina  paTooia 

17.  Desmareatia  UgolaU 

18.  Dtotfata 

19.  Dldfota  dlohotoms 

50.  Pwtellaria 

51.  Ctagndnu  oriapDS 

FtiNQi  are  extremely  variable  in  their  form, 
conidstence,  and  colour.  They  are  fleshy  or  corky 
bodies,  having  sometimea  a  form  whidt  may  b« 
compared  to  that  of  an  umbrella;  in  other  words, 
'  composed  of  a  pileut  or  head,  which  is  generally 
.  convex,  and  is  fnmished  beneath  with  perpen- 
dicular laminai  or  gills,  n  central  or  lateral  stalk, 
at  the  top  of  which  is  a  circular  membrane  or 
anniUtu,  which  stretches  along  the  drcumfer- 
ence  of  the  pilens.  The  whole  muahroom  is 
sometimes  covered,  previoua  to  its  development, 
by  a  kind  of  membranous  bag,  complete  or  in- 
complete, which  is  named  the  volva;  at  other 
times  they  are  globular,  ovoidol,  or  elongated 
maaaes,  cup-shaped  bodies,  simple  or  articulated 
filaments,  coralliiarm  trunks,  or  bodies  irregn- 
larly  branched  in  the  manner  of  coral,  and  of 
extremely  vaiiable  colours,  sometimes  presenting 
the  most  lively  tints ;  but  their  internal  tissue, 
which  consists  of  irregular  cells,  is  never  green. 
The  aporules^  or  reproductive  parts,  are  some- 
times naked,  sometimea  inclosed  in  a  kind  of 
small  capsules  named  theea.  They  are  either 
scattered  at  the  surface  of  the  fungus,  or  enve- 
loped in  uperidium  or  receptacle,  w&ch  is  fleshy, 
membianous,  or  hard  and  woody.  They  are  in 
general  paradtical  plants,  which  grow  either  on 
other  vegetables  BtUl  living,  or  in  organic  sub- 
stances in  a  state  of  putridity,  at  the  surface,  or 
in  the  interior  of  the  ground.  They  are,  for  the 
most  part,  of  extremely  quick  growth,  and  their 
duration  is  often  as  fiigitive;  but  some,  as  the 
boUtui,  v^etate  alowly,  and  for  several  aucces- 
rive  years.    A  very  small  nnmber  of  species  grow 

The  fun^  form  several  natural  groups,  which 
some  authors  coumder  aa  distinct  ^nilies.  These 
groups  are  the  following : 

1.  Fu»oi  or  muahrooma  properly  so  called: 
flesliy,  corky,  or  woody  plants,  having  the  apo- 
rulea  placed  in  capsules,  which  form  collectively 
B  membrane,  variously  folded,  and  covering  the 
surface  of  the  fungus  in  whole  or  In  put,  as 
agarieta,  boletut,  meruliut,  taorchtlla,  davaria. 

2.  The  Ltcopbuuckx  ere  formed  of  a  fleshy 
or  membranous  peridium,  at  first  closed,  but  af- 
terwards opening  and  contdning  naked  sporules, 
without  capsnlee,  and  eacapihg  from  the  peri- 
dium or  receptacle  under  the  form  of  powder. 
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such  as  fyeoperdon,  ffeastrum,  stemanitiSf  desmo- 
dium, 

3.  The  Hypoxtuls,  which  have  the  appear- 
ance of  tubercles  or  conceptades,  of  very  diver- 
sified forms,  opening  by  a  fissure  or  pore,  and 
containing,  in  a  kind  of  gelatinous  pulp,  small 
capsules  (thecas)  fiiH  of  sporules,  as  hysteriumy 
sphceria,  erysiphe, 

4.  The  Mucedineje. —  Branched  filaments 
crossing  each  other,  and  bearing  sporules  desti- 
tute of  capsules,  such  as  all  the  species  of  mucor, 
and  the  numerous  genera  into  which  they  have 
been  formed. 

5.  The  IJREDiNSiB. — The  sporules  are  con- 
tained in  capsules,  which  are  either  free,  or  placed 
without  order  upon  the  surfiice  of  a  filamentous 
or  pulverulent  basis,  as  the  uredo. 

The  family  of  fiingi  is  distinguished  from  those 
of  the  algs  and  lichens  by  the  absence  of  any 
kind  of  frond  or  crust  bearing  the  organs  of  fruc- 
tification. 

The  fungi  have  in  general  the  characteristics 
of  vegetable  bodies,  yet,  when  analyzed,  they 
yield  the  same  products  as  animal  matter,  among 
the  rest  nitrogen,  and  in  a  state  of  putrefaction, 
give  out  a  similar  odour.  Ammonia,  the  phos- 
phoric salts,  and  albumen,  very  analogous  to  that 
uf  animals,  are  found  in  the  fongi.  It  might  be 
supposed  that  such  substances  are  highly  nutri- 
tious ;  this,  however,  is  not  the  case,  as  they  are 
among  the  most  indigestible  mattera  of  food. 
Most  of  them  are  of  a  highly  poisonous  nature ; 
and  even  those  kinds  which,  in  particular  situs^ 
tions,  are  harmless,  become  poisonous  by  a  change 
of  soil.  They  differ  firom  many  noxious  vegeta- 
bles in  this,  that  their  poison  cannot  be  separated 
by  boiling,  or  even  by  distillation,  which  has 
been  proved  by  the  experiments  of  Farmentier. 
The  frmgi  thrive  best  in  the  decomposing  mass 
of  vegetable  bodies.  Their  seeds  are  exceedingly 
minute,  and  not  easily  detected  even  by  the  aid 
of  the  microscope,  and  therefore  may  be  present 
in  almost  every  oiganic  product,  in  the  vessels, 
fluids,  and  solid  parts  of  both  phmts  and  animals. 
We  have  already  alluded  to  the  minute  fiingi 
in  bread  and  fruits,  constituting  what  is  com- 
monly called  blue  mould  (page  5).  These  arise 
from  innumerable  minute  seeds  floating  about  in 
the  atmosphere,  or  even  carried  along  with  the 
circulating  fluids  of  plants  or  animals.  The  in- 
stant vitality  ceases  in  them,  the  seeds  of  the 
fungi  come  into  action.  Accordingly,  many 
species  are  most  abundant  in  autumn,  in  rank 
and  shady  places,  and  in  rainy  weather,  when 
decayed  plants  and  insects  may  be  presumed 
most  to  abound. 

This  class  of  plants  is  still  very  imperfectly 
understood,  and  the  phenomena  attendant  on 
their  mode  of  growth  cannot  be  very  well  ex- 
plained. Thus,  as  already  remarked,  locality 
lias  a  marked  influence  on  the  nature  of  their 


juices,  for  it  has  been  found,  by  fatal  experience, 
that  some  species  which  are  perfectly  harmless 
when  raised  in  open  meadows  and  pasture  lands, 
become  virulently  poisonous  when  they  grow  in 
contact  with  stagnant  water,  or  putrescent  ani- 
mal and  vegetable  substances.  What  the  poison 
in  fungi  may  be,  has  not  yet  been  accurately  as- 
certained. Some  of  the  boletiy  which  have  the 
under  sides  of  the  caps  formed  of  tubes  instead 
of  giUs,  yield  even  spontaneously  crystals  of 
oxalic  acid,  and  others,  as  the  champignon^  are 
supposed  to  contain  prussic  acid.  The  nutritive 
pai-t  seems  to  reside  in  the/un^'it,  and  the  poison 
and  flavour  in  the  acid,  or  at  least  in  the  juices 
of  which  the  acid  forms  a  part.  Fungin  is  white, 
soft,  and  insipid.  When  burnt  it  smells  like 
bread,  and  by  distillation  it  yields  a  brown  oil, 
water,  ammonia,  and  charcoal.  The  charcoal 
contains  phosphate  of  lime,  some  silica,  with 
traces  of  phosphate  of  alimiina,  carbonate  of 
lime,  and  sulphuretted  hydrogen.  Fungin,  ob- 
tained from  whatever  species  of  fungi,  has  all 
these  characteristics.  This  composition  shows 
that  it  combines  the  nature  of  vegetable  and  of 
animal  matter;  and  when  it  is  allowed  to  pu- 
trefy in  water,  it  has  first  the  odour  of  putrefy- 
ing vegetable  gluten,  and  then  that  of  a  putrid 
animal  substance.  Boletic  acid  crystallizes  in 
the  form  of  irregular  white  prisms,  does  not 
alter  when  exposed  to  the  air,  is  soluble  in  45 
times  its  weight  of  alcohol,  and  80  times  its 
weight  of  water,  at  the  temperature  of  68°.  Its 
taste  is  somewhat  similar  to  that  of  cream  of  tar- 
tar. The  propagation  and  growth  of  the  fungi 
are  among  the  most  curious  subjects  in  the  eco- 
nomy of  nature.  Their  seeds  or  germs,  too  mi- 
nute in  general  to  be  injured  by  any  mechanical 
means,  and  having  the  power  of  resisting  any 
common  chemical  process,  remain  in  the  earth, 
or  in  the  vegetable  substances,  for  an  unlimited 
period  of  time ;  and  they  pass  through  the  di- 
gestive oigans  of  animals,  or  endure  the  action 
of  heat,  without  sustaining  the  sniallest  injury. 
This  is  exemplified  in  paste  made  of  flour,  which 
produces  mould  or  a  species  of  fungi,  as  indeed 
does  almost  every  vegetable  and  animal  sub- 
stance when  it  arrives  at  a  certain  stage  of  de- 
cay ;  and  this  development  is  only  prevented  by 
the  action  of  the  more  active  metallic  salts.  The 
fungi  themselves,  when  they  decay,  are,  as  well 
as  extraneous  substances,  subject  in  their  turn 
to  the  attacks  of  other  fungi.  Montagu  men- 
tions a  case  in  which  the  membrane  that  sepa- 
rates the  lungs  of  an  animal  from  the  rest  of  the 
intestines,  were  covered  with  blue  mould,  even 
before  death ;  but  the  membrane  itself  was  dia- 
eased,  and  the  surface  dead.  Minute  fungi  have 
been  found  growing  from  the  bodies  of  living 
flies. 

The  quick  growth  of  fungi  is  as  wonderful  as 
the  length  of  time  they  survive,  and  the  nunie- 
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rous  dangers  which  they  wiD  insist  while  they 
oontinue  in  the  dormant  state.  To  spring  up 
"  like  a  mushroom  in  a  night/'  Is  a  scriptural 
mode  of  expressing  celerity,  which  accords  won- 
derfully with  observation.  Mr  Sowerby  re- 
marks, "  I  have  often  placed  specimens  of  the 
phallus  caninw  by  a  window  over  night,  while 
in  the  egg-form,  and  they  have  been  fully  grown 
by  the  morning;"  while  he  adds,  "tliey  have 
never  grown  with  me  in  the  day  time."  From 
this  and  other  analogous  experiments  it  is  not 
too  wild  a  speculation  to  suppose,  that  if  pieced 
in  the  requisite  circumstances  as  regards  tempera- 
ture, moisture,  and  absence  of  light,  the  whole 
earth  would  speedily  be  overrun  with  fungi. 
These  substances  sometimes  grow  in  a  singular 
manner,  a  remarkable  instance  of  which  is  fur- 
nished in  the  £fiiry  rings,  which  are  found  chiefly 
upon  dry  downs,  and  which  are  circles  perfectly 
regular  when  the  8ur£u»  is  uniform ;  but  vanish- 
ing when  they  come  to  gravel  tr  marsh.  On 
these  rings  an  innumerable  array  of  fungi  spring 
up  in  the  latter  end  of  summer.  When  the 
fungi  are  in  jjpgress  tlie  grass  withers,  and  the 
ring  has  the  appearance  of  having  been  trodden 
by  invisible  feet ;  hence  its  name.  The  distinc- 
tion is  however  only  temporary,  for  by  the  time 
thaL^he  rest  of  the  grass  is  withered,  that  in  the 
fisify  path  becomes  green  and  vigorous,  and  a 
new  circle  is  formed  next  season  immediately 
outside.  When  two  rings  meet  they  do  not  cross 
each  other,  but  unite,  and  gradually  become  an 
oval ;  but  if  a  circle  be  interrupted  by  any  smaU 
obstacle,  such  as  a  tree  or  a  stone,  it  will  unite 
again  on  the  other  side.  These  rings  are  formed 
by  various  species  of  mushrooms,  and  also  by 
some  of  the  lycoperdonsy  or  puff  balls ;  but  the 
cause  of  the  circular  formation  has  not  been  satis- 
fiiotorily  explained.  It  would  seem  that  the 
ground  which  has  produced  one  crop  of  fungi  is 
not  immediately  fit  for  the  production  of  another, 
and  thus  the  annual  sowing  is  outwards.  It  also 
appears  that  the  decayed  matter  of  the  fungi  is 
favourable  to  the  grass  by  which  it  is  succeeded. 

Tlie  kinds  of  fimgi  which  are  used  as  articles 
of  diet  in  Britain  are  the  trufile,  the  morel,  and 
some  species  of  mushroom ;  but  in  other  coun- 
tries, and  especially  in  Russia,  most  species  are 
eaten,  even  those  which  in  Britain  are  the  most 
deleterious,  or  at  least  the  most  acrid. 

The  Trufie  (tuber  dbarium),  is  found  grow- 
ing in  clusters,  some  inches  under  the  surface  of 
the  ground,  in  a  soil  which  is  composed  of  clay 
and  sand.  It  is  nearly  spherical,  and  without 
any  visible  root,  of  a  dark  colour,  approaching 
to  black,  and  studded  over  with  pyramidal  tu- 
bercles. The  internal  part  is  firm,  and  grained 
with  serpentine  lines.  Its  colour  is  white  when 
young ;  but  becomes  black  from  age.  Natural- 
ists who  have  examined  its  structure  Avith  mi- 
croscopic attention,  affirm  tliat  minute  oval  cap- 


sules, each  containing  from  three  to  four  seeds, 
are  embedded  in  its  substance.  Truffles  are  na- 
tives of  the  woods  both  of  Scotland  and  England ; 
but  they  are  not  produced  in  the  same  abun- 
dance, nor  do  they  attain  to  equal  perfection, 
with  those  which  grow  in  some  parts  of  the  con- 
tinent, and  especiidly  in  Italy.  When  of  more 
than  three  or  four  ounces  in  weight,  they  are 
considered  laige  for  the  production  of  this  coun- 
try ;  but  it  is  said  that  in  Italy  some  are  occa- 
sionally found  weighing  from  eight  to  fourteen 
pounds.  Since  there  is  no  appearance  to  indi- 
cate the  particular  spot  where  the  truffles  lie 
concealed,  man  calls  the  sagacious  dog  to  assist 
him  in  his  search  after  these  subterranean  deli- 
cacies. With  much  pains  this  animal  has  been 
trained  to  discover  them  by  the  scent ;  if  success- 
ful, he  barks  and  scratches  the  ground,  when  the 
gatherer  follows  and  digs  up  the  object  of  his 
pursuit.  Truffles  are  used,  like  mushrooms,  as 
an  ingredient  in  certain  high-seasoned  dishes. 
They  are  esteemed  the  best  of  the  fungi ;  but  are 
confined  in  their  locality,  and  h^ve  not  hitherto 
been  distributed  by  artifi^^ial  culture.  They  ai-e 
common  in  the  downs  of  Wiltshire,  Hampshire, 
and  Kent. 

The  Morel  (phaUua  esctdeniusj,  see  Plate  111. 
fig.  8,  b  a  spheroid,  hollow  within,  reticulated 
with  irregular  sinuses  on  tlie  surface,  and  of  a 
yellowish  colour,  standing  on  a  smooth  white 
stalk,  the  whole  rising  to  the  height  of  about 
four  inches.  The  substance  when  recent  is  wax- 
like and  friable.  It  is  used  in  the  same  manner 
as  truffles,  and  when  gathered  dry,  will  keep  for 
several  months.  The  mord-is  a  native  of  Bri- 
tain, growing  in  damp  woods  and  moist  pastures, 
and  coming  to  peifection  in  May  or  June.  Gle- 
ditch  mentions,  that  in  some  woods  in  Germany 
this  fungus  had  beem  found  in  ihe  greatest  ]>er- 
fection  in  those  parts  where  charcoal  had  been 
made.  Acting  upon  this  hint,  the  morel  gath- 
erers were  accustomed  to  make  fires  in  certain 
spots  in  the  thicket;  but  these  were  sometimes 
attended  with  such  serious  consequences,  that 
the  magistrates  found  it  necessary  to  interfere 
and  forbid  the  practice.  The  morel  is  not,  like 
the  mushroom,  made  an  object  of  culture ;  but 
Lightfoot  says  that  he  has  raised  it  from  seed. 
There  is  a  fungus  in  Terra  del  Fuego  which  af- 
fords a  staple  article  of  food  to  the  aborigines, 
and  which  is  thus  described  by  Mr  Darwin :  It 
is  globular,  of  a  bright  yellow  colour,  of  about 
the  size  of  a  small  apple,  and  it  adheres  in  vast 
numbers  to  the  bark  of  the  birch  trees.  It  pro- 
bably forms  a  new  genus  allied  to  the  morel. 
In  the  young  state  it  is  elastio  and  turgid,  firom 
being  charged  with  moisture.  The  internal  skin 
is  smooth,  yet  slightly  marked  with  snudl  circu- 
lar pits,  like  those  firom  the  small  pox.  When 
cut  in  two,  the  inside  is  seen  to  consist  of  a  white 
fleshy  substance,  which,  viewed  under  a  high 
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power,  reaembkfl,  from  the  numerous  thread- 
like cylindersy  vermicelli.     Cloee  beneath  the 
surface,  cup-shaped  balls,  about  one-twelfth  of 
an  inch  in  diameter,  are  arranged  at  regular  in- 
tervals.    These  cups  are  filled  with  a  slightly 
adhesive,  yet  elastic,  colourless,  quite  transparent 
matter,  and  from  the  latter  character  they  at 
first  appeared  empty.    These  little  gelatinous 
balls  could  be  easily  detached  from  the  surround- 
ing mass^  except  at  the  upper  extremity,  where 
the  edge   divided   itself  into  threads,  which 
mingled  with  the  rest  of  the  vermicelli-like  mass. 
The  external  skin,  directly  above  each  of  the 
balls,  is  filled,  and  as  the  fungus  grows  old  it  is 
ruptured,  and  the  gelatinous  mass,  which  no 
doubt  contains  the  spomles,  is  disseminated. 
After  this  process  of  fructification  has  taken 
place,  the  whole  surfiice  becomes  honey-combed 
with  empty  cells,  and  the  fungus  shrinks  and 
grows  together.    In  this  state  it  is  eaten  by  the 
natives  in  large  quantities  uncooked,  and  when 
well  chewed,  has  a  mucilaginous  and  slightly 
sweet  taste,  togq^er  with  a  fiiint  odour  like  that 
of  a  mushroom.     Excepting  a  few  berries  of  a 
dwarf  arbutus,  which  need  hardly  be  taken  into 
the  account,  these  poor  savages  never  eat  any 
other  vegetable  food  besides  this  fungus.    In 
New  Zealand  the  root  of  the  fiam  was  consumed 
in  large  quantities  befi>re  the  introduction  of  the 
potatoe.    At  the  present  day  probably  Terra  del 
Fuego  is  the  only  country  in  the  world  where  a 
cryptogamic  plant  afibrds  a  staple  article  of  food. 
The  Mtuhroom  (agariau  eampuirisjy  Plate 
III.  fig.  2.    This  well  known  substance  is  com- 
mon in  Britain,  as  well  as  in  most  parts  of  the 
world.    It  is  found  throughout  Europe,  even  in 
Lapland ;  in  Asia  as  far  as  Japan,  in  Africa  and 
America.    It  is  the  only  species  of  mushroom 
cultivated  as  an  article  of  food  in  thb  country. 
As  some  other  poisonous  kinds  resemble  it  nearly, 
a  minute  description  may  not  be  without  its  use. 
The  stem  of  the  edible  mushroom  is  shorty  solid, 
and  white,  marked  a  little  below  the  cup  with 
a  prominent  ring,  the  remains  of  the  curtain 
which  covera  the  giUs  in  their  early  stage.    The 
cup  is  at  first  white,  regnlariy  convex,  and  a 
little  turned  in  at  the  edge.    As  it  advances  in 
grewih,  the  surfiice  becomes  brown,  scaly,  and 
flattened.    The  flesh  is  white,  firm,  and  solid  ; 
tlie  gills  are  loose,  reaching  to  the  stem  on  all 
sides,  but  not  touching  it.    When  young,  these 
are  of  a  pinky  red ;  but  change  to  a  livid  colour 
about  tlie  same  time  that  the  cup  alters  its  form, 
and  the  upper  surface  also  changes  colour.    The 
latter  cireumstances  distinguish  it  in  this  stage 
from  the  dark  gilled  toadstool,  with  which  it 
might  otherwise  be  confounded.    This  is  the 
champigncn  of  the  French,  and  the  praUole  of 
the  Italians.     It  was  well  known  and  highly  es- 
teemed by  the  ancients.  This  species  varies  much 
in  size,  from  two  to  eight  or  nine  inches  in  dia- 


meter. In  some  pbrts  of  the  northern  counties 
of  England  a  mushroom  was  gathered  which 
measured  thirty-four  inches  in  circumference, 
and  weighed  upwards  of  a  pound ;  another  mea- 
sured thirty-two  inches  in  cireumference,  and 
ten  Inches  reund  the  stem,  and  weighed  one 
pound  eight  ounces.  The  mushroom  is  chiefly 
used  to  communicate  its  peculiar  flavour  to  ra- 
gouts, enters  into  the  ingredients  of  sauces,  or  is 
served  up  by  itself,  prepared  with  a  rich  gravy. 
The  button,  or  fleshy  part,  is  the  only  portion 
employed,  the  stem,  gill,  and  skin,  being  re- 
moved. Mushrooms  are  diiefly  used  lor  making 
the  well  known  sauce  catsup.  For  this  purpose 
they  are  sprinkled  over  with  salt,  by  which 
means  a  juice  is  obtained,  which  is  afterwards 
mixed  with  spices,  and  boiled.  The  places 
where  mushrooms  diiefly  grow  are  dry  ridi  old 
pastures,  where  they  are  gathered  in  the  autumn 
months.  They  exert  considerable  expansive 
force  in  growing.  Some  men  in  the  isle  of 
Wight,  a  few  yean  ago,  observed  a  laige  stime 
rising  considerably  at  the  interstices,  and  upon 
removing  the  pavement  to  disco^  the  cause, 
found  it  to  be  occasioned  by  a  mushroom,  the 
vigorous  efforts  of  which  to  increase  upwards 
had  forced  the  stone  firom  its  proper  station. 

In  some  parts  of  the  country  mushrooms  are 
to  be  found  in  great  abundance,  and  sometimes 
under  circumstances  and  situations  very  unex- 
pected. Some  cultivatore  of  a  patch  of  potatoes, 
situated  in  a  field  in  Derbyshire,  proceeding  to 
dig  up  their  crop,  found,  to  their  great  surprise, 
that  a  lai^  quantity  of  fine  mushrooms  had 
sprung  up  among  their  potatoes;  and  in  a  small 
space  of  ground  they  gadiered  at  least  five  pecks. 
The  ground,  previously  to  planting  the  potatoes, 
had  been  dressed  with  road  scrapings,  and  with 
a  small  quantity  of  moss  taken  frt>m  off  an  old 
building.  Indeed,  in  no  case  does  it  appear  ab- 
solutely necessary  to  sow  the  visible  seeds  of 
these  fungi.  They  seem  to  exist  almost  every 
where ;  and  all  that  is  requisite  is  a  proper  loca- 
lity for  their  development.  Some  years  ago 
such  an  abundant  supply  of  this  ^  voluptuous 
poison"  was  brought  for  sale  to  Preston,  that 
immense  quantities  were  sold  at  from  threepence 
to  fourpence  per  peck,  and  the  smallest  kind  for 
pickles,  at  twopence  per  quart.  Cartloads  were 
purehaaed  for  the  Manchester  markets. 

Although  of  so  spontaneous  and  abundant 
growth  in  some  situations  and  seasons,  yet  to 
obtain  a  regular  and  un&iling  supply,  mueii- 
rooms  are,  in  most  large  gardens,  rused  artifi- 
dally  from  the  spawn  or  seed  in  an  incipient 
state  of  growth ;  but  wild  mushrooms  from  old 
pastures  are  always  considered  more  delicate  in 
ilavour  than  those  obtained  by  garden  culture. 

Mushroom  Spawn,  is  a  white  fibrous  substance, 
running  like  broken  threads  in  any  substance 
which  b  fit  to  nourisli  it ;  and  this,  scattered  on 
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properly  pr^[>ared  beds,  produces  a  plentiful 
crop.  For  this  purpose,  in  June  or  July,  to  any 
quantity  of  fresh  horae  droppii^  mixed  with 
short  litter,  add  one-third  of  cows'  dung,  and  a 
small  portion  of  mould  to  cement  it  together. 
Mash  the  whole  into  a  thin  compost,  and 
spread  it  on  the  floor  of  an  open  shed,  and  let  it 
remain  till  it  becomes  firm  enough  to  be  formed 
into  flat  square  bricks;  which  being  done,  set 
them  on  edge,  and  frequently  turn  them  till  half 
dry.  This  being  completed,  level  the  sur&oe  of 
a  piece  of  ground  three  feet  wide,  and  of  length 
safficient  to  receive  the  bricks,  on  which  lay  a 
bottom  of  dry  horse  dung  nx  inches  thick ;  then 
form  a  pile  by  placing  the  bricks  in  rows  one 
Hpon  another,  the  spawned  nde  uppermost,  till 
the  pile  is  tliree  feet  high ;  next  cover  it  with  a 
small  portion  of  warm  horse  dung,  sufficient  in 
quantity  to  difliise  a  gentle  glow  Uuroughout  the 
whole.  When  the  spawn  has  spread  itself 
through  every  part  of  the  bricks^  the  process  is 
ended,  and  they  must  be  laid  up  in  a  dry  place 
for  use.  Mushroom  spawn  made  according  to 
this  process  will  preserve  its  vegetative  power 
for  many  years,  if  well  dried  before  it  is  laid  up. 
If  moist^  it  will  grow  and  soon  exhaust  itself. 

Mushrooms  may  also  be  raised  in  abundance 
on  melon  beds^  by  placing  the  sporuUs  or  spawn 
on  the  surface  of  the  beds.  This  must  be  done 
when  the  bed  is  earthed  up  for  the  last  time. 
The  strong  loamy  soil  used  for  melons  is  much 
more  congenial  to  the  mushroom  than  the  light 
aoil  used  for  cucumbers;  and  if  it  is  made  still 
more  firm  by  treading,  it  will  be  of  very  great 
advantage.  Nothing  more  is  required  thfua  to 
manage  the  bed  and  the  melons  as  if  no  spawn 
had  been  used.  The  warmth  of  the  bed  will 
soon  cause  the  spawn  to  run,  and  extend  itself 
through  the  sur&ce  of  the  ground.  In  Septem- 
ber or  October  following,  when  the  melon  plant 
is  decaying,  the  bed  must  be  carefully  deaned, 
the  glass  put  on  and  kept  close,  and  when  the 
mould  becomes  dry  it  must  be  frequently  watered, 
but  not  immediid^ely,  as  too  much  wet  would 
destroy  the  spawn;  advantage  should  also  be 
taken  of  every  gentie  shower,  for  the  same  pur- 
pose. The  moisture  coming  up  on  the  dry 
earth  produces  a  moderate  heat,  which  soon 
causes  the  mushrooms  to  appear  in  every  part 
of  the  bed  in  such  abundance  as  even  to  prevent 
each  other's  growth.  Two  bushels  at  a  time 
have  frequently  been  gathered  from  a  bed  ten 
feet  by  six,  and  have  produced  individual  mush- 
rooms of  neariy  2  lbs.  weight.  This  mould 
being  kept  warm  by  the  glasses,  and  properly 
watered,  the  mushrooms  will  continue  to  spring 
till  the  frosts  of  winter  prevent  their  further 
growth. 

Besides  the  cultivated  mushroom,  there  are 
about  a  dozen  other  i^)ecies  common  to  Britain, 
which  are  described  as  eatable. 


*  The  agaricia  pratenHs  has  a  solid  stem  like 
the  common  mushroom,  with  the  cap  of  a  pale 
brown  at  the  upper  surface,  and  the  gills  yellow- 
ish. It  grows  on  a  moister  soil  than  the  common 
mushroom,  and  therefore  is  in  itself  to  be  looked 
upon  with  some  suspicion.  There  is,  however, 
another  circumstance  which  renders  the  eating 
of  this  mushroom  unsafe.  On  the  upper  surface 
it  very  much  resembles  the  agarieui  vtrosw, 
the  most  poisonous  of  all  the  tribe,  and  they 
both  grow  in  similar  situations.  The  g^Us  of 
the  poisonous  fungus  are,  however,  broader  in 
proportion  to  the  size  of  the  plant  than  in  the 
prateiuiSy  and  they  are  vcf^  dark  coloured,  or 
black.  The  fleshy  part  of  the  cap  is  also  thin- 
ner, and  there  is  a  collar  on  the  stem  of  the 
poisonous  one;  while  that  of  the  pratmuis  is 
naked.  Many  of  the  diflerent  species  of  agaric, 
are,  however,  so  similar  to  each  other,  some  being 
wholesome,  while  others  are  highly  noxious, 
that  persons  who  are  not  perfectly  familiar  with 
all  their  Teq>ective  characteristics,  should  hesi- 
tate before  tiiey  venture  to  gather  the  mushroom 
for  use.  In  judging  of  the  qualities  of  a  mush- 
room, the  smell  is  not  a  perfect  or  safe  criterion. 
If  the  smell  be  nauseous,  that  is  a  good  ground 
for  rejection;  but  the  opposite  odo^r  is  no  de- 
cided proof  of  innoxious  qualities. 

In  other  countries,  many  species  of  fiingi  are 
not  only  considered  eatable,  but  are  also  made 
the  objects  of  cultivation.  A  species  of  boletus 
is  raised  by  the  ItaUans,  and  for  its  production 
two  kinds  of  stones  are  employed.  The  one  is 
of  calcareous  formation,  containing  vegetable 
fibre,  and  is  found  on  the  chalk  hiUs  near  Naples. 
The  other  is  an  indurated  turf  from  the  volcanic 
mountains  near  Florence.  Both  of  these  have 
the  quality  of  imbibing  moisture,  and  if  either 
of  them  be  kept  in  a  cellar  and  constantly 
watered,  it  will  produce  this  fungus;  but  the 
water  with  which  they  are  moistened,  must  oc- 
casionally be  that  in  which  the  boletus  has  been 
waslied,  and  in  which,  of  course,  its  seeds  are 
contained.  This  proves  ^at,  under  particular 
circumstances,  some  fungi  have  the  power  of 
elaborating  their  own  substance  out  of  moisture 
and  the  atmosphere.  At  Brescia,  one  species  of 
fungus,  amaniki  ineamahiy  is  produced  firom  the 
bruised  fragments  of  the  mushroom.  The  agari- 
CU8  ogfreatusy  another  eatable  species,  is  obtuned 
firom  the  husks  of  the  berries  of  the  sweet  bay, 
{kmrus  noUlu.)  After  the  oil  has  been  ex- 
tracted by  boiling,  the  husks  are  burned  in  a 
trench,  and  are  then  submitted  to  considerable 
pressure,  and  covered  with  a  layer  of  earth  about 
half  a  foot  thick,  and  the  whole  is  protected 
fi!om  excesrive  rain.  From  this  trendi  mush- 
rooms will  spring  up  in  October,  and  afford  a 
supply  during  that  and  the  two  following  months, 
for  three  sucoesaive  years.  At  Genoa,  mush- 
rooms are  produced  in  a  similar  manner,  by 
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using  the  refuse  of  the  olive  presses.  In  the 
Landes  of  the  south  of  France,  the  earth  under 
oak  trees  is  sometimes  kept  continually  moist 
by  water  in  which  the  boletuf  edulis  has  been 
boiled;  whence,  it  is  said,  arises  an  ahundant 
crop  of  that  species  which,  we  are  told,  resem- 
bles the  cocoa  nut  in  taste. 

Agarims  muscariuSy  or  Fly  blown  mushroomy 
Plate  XXXV  III.  This  splendid  species  is  a  native 
of  Britain,  and  very  abundant  in  Scotland.  It 
has  a  large  cap  sometimes  six  inches  in  diameter, 
of  a  brilliant  pink  or  crimson  colour ;  beset  with 
angular  warts,  and  growing  on  a  tall  well  pro- 
portioned stalk.  It  is  very  conspicuous  even  at 
a  distance,  in  the  shaded  recesses  of  its  native 
woods.  "In  the  highlands  of  Scotland/'  says 
Dr  Greville,  "it  is  Impossible  not  to  admire  it, 
as  seen  in  long  perspective  between  the  trunks  of 
the  straight  iir  trees;  and  should  a  sunbeam 
penetrate  through  the  dark  and  dense  foliage, 
and  rest  on  its  vivid  surfetce,  an  effect  is  produced 
by  this  chief  of  a  humble  race  which  might 
lower  the  pride  of  many  a  patrician  vegetable. 
This  mushroom  is  used  by  the  inhabitants  of 
the  north-eastern  part  of  Asia  in  the  same  man- 
ner as  ardent  spirits  or  wine,  to  promote  intoxi- 
cation. It  Js  the  favourite  drug  moucho-more  of 
the  Russians,  Kamchada]es,and  Korians,  who  use 
it  to  promote  intoxication.  These  fungi  are  col- 
lected in  the  hottest  month,  and  hung  up  by  a 
string  in  the  air  to  dry.  Some  dry  of  them- 
selves on  the  groimd,  and  are  said  to  be  far  more 
narcotic  than  those  artificially  preserved.  Small 
deep  coloured  specimens  thickly  covered  wiUi 
warts,  are  also  said  to  be  more  powerful  than 
those  which  attain  to  a  larger  size,  and  are  of  a 
paler  colour.  The  usual  mode  of  taking  this 
fungus  is  to  roll  it  up  like  a  bolus  and  s^'allow 
it  without  chewing,  which  Uie  Kamchadales  say 
would  disorder  the  stomach.  It  is  sometimes 
eaten  fresh,  in  soups  and  sauces,  and  there  loses 
much  of  its  intoxicating  property.  When 
steeped  in  the  juice  of  the  berries  of  vacciniwn 
uliginosumy  its  effects  are  the  same  as  those  of 
strong  wine.  One  laige,  or  two  small  fungi,  is 
a  common  dose  to  produce  a  pleasant  intoxica- 
tion for  a  whole  day,  particularly  if  water  be 
drank  after  it,  which  augments  the  narcotic  ex- 
citement. The  desired  effdct  comes  on  one  or  two 
hours  after  taking  the  fungus.  Giddiness  and 
drunkenness  result  firom  the  fungus  in  the  same 
manner  as  from  wine  or  spirits.  Cheerful  emo- 
tions of  the  mind  are  first  produced,  involuntary 
words  and  actions  follow,  and  sometimes  an  en- 
tire loss  of  consciousness.  It  renders  some  per- 
sons remarkably  active,  and  proves  highly  stimu- 
lant to  muscular  exertion;  with  too  large  a  dose, 
violent  spasmodic  effects  are  produced.  So  very 
exciting  to  the  nervous  system  in  some  individ- 
uals is  this  fungus,  that  the  effects  are  often 
very  ludicrous.    If  a  person  under  its  influence 


wishes  to  step  over  a  straw  or  snudl  stick,  ho 
takes  a  stride  or  a  jump  sufficient  to  clear  the 
trunk  of  a  tree.  A  talkative  person  cannot  keep 
secrets  or  silence,  and  one  fond  of  music  is  per- 
petually singing. 

Agaricus  comatitSy  or  to//  cylindrical  agaric, 
Plate  III.  fig.  5.  This  is  another  handsome 
mushroom,  and  also  a  common  one  in  autumn. 
Its  pileus  is  bell-shaped,  and  firom  three  to  six 
inches  long ;  the  surface  covered  with  large 
shaggy  scales.  In  passing  to  decay  it  dissolves 
into  a  black  fluid.  If  this  fluid  be  collected 
and  boiled  with  a  little  water,  and  a  few  cloves 
to  prevent  its  becoming  mouldy  in  keeping,  and 
passed  through  a  filtre,  it  furnishes  an  excellent 
bistre  for  painting,  and  it  may  be  procured  in 
any  quantity. 

The  puf  ballsy  (Scleroderma),  Plate  III.  fig. 
9,  22,  are  also  well  known  species  of  fungi.  In 
decaying  the  centre  is  reduced  to  a  minute  black 
powder  or  snuff,  enveloped  by  the  external  cu- 
ticle, which  in  process  of  time  bursts,  and  the 
whole  mass  containing  the  sporules  or  seeds,  are 
dissipated  to  the  winds. 

The  carmine  pezizoy  (P.  coodneoy)  Plate  III. 
fig.  17,  is  found  attached  to  decaying  trees,  and 
rotten  pieces  of  wood.  It  b  a  splendid  cup-shaped 
fungus;  the  interior  of  the  cup  is  lined  whh  the 
brightest  carmine. 

LIST  OF  FUNGI,  PLATE  III. 

1.  Fly-blown  mushroom. — Agaricus muscarius.- 

2.  Common  mashroom. — Ag.  eampesiria. 

3.  Round  headed  morel. — Mortkdla  isadtnUu 

4.  Small  headed  morel. — M.  hybrida, 

5.  Tall  cylindrioal  agaric. — A.  eomatut, 

6.  Vaxiable  wood  agaric. — A.  gilvm. 

7.  Shaggy  agaric.—^.  Jloceosus. 

8.  Spangled  watery  agaric. — Affarieiu  vdeoetvt. 

9.  Warty  false  paff-ball. — Scleroderma  vemtootum. 

10.  Large  bladder-like  peziza. — P,  wfwUoaa, 

11.  Alpine  amanita. — A,  nitxilia. 

12.  Red  stemmed  boletna. — B.  UtruUu. 

1 3.  Scaly  hydrium. — //.  imhrioatum. 

14.  Hairy  eartli  tongae. — Geoflostum  MtytUum. 

15.  Hispid  polyponis. — P,  Jdtpidut. 

16.  Sulphur  coloured  polyporns. — (P.  nitjAuretisC^ 

17.  Carmme  peziza. — P,  oooctsnea. 

18.  Scaly  hydrium  — Hydrium  imbrioalum, 

19.  Pale  crested  agaric. — A,  eristatug, 

20.  Mitral  helvella.— /T.  miira, 

21.  Tuberous  agaric. — A.  tuberosus. 

22.  False  puff  ball. — ^Scleroderma  eepa.) 

23.  Large  stemmed  peziza. — Pez.  maeropus, 

24.  Green  and  yellow  agaric— ^^.  pwtfaemut. 

25.  Crisped  heWella. — ff.  leuoopJioa. 

26.  Reticulated  peziza. — P.  reticulata, 

27.  YeUow  spathularia. — S.  flaviia. 

Lichens  consist  of  a  very  simple  Jcind  of  vege- 
tation, being  composed  of  fronds  extended  in 
the  form  of  membranous  crusts  of  varied  con- 
sistence, simple  or  variously  lobed;  or  of  simple 
or  ramified  stems;  or  lastly,  merely  of  a  kind  of 
powder:  the  sporules  or  seeds  are  inclosed  in  re- 
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coptaclcs.  These  yary  exceedingly  In  their  form, 
wbicti  majr  be  round,  ova],  linear,  convex,  con- 
cave; and  in  their  coIour,whichi8often  brilliant; 
thoy  are  further  aesaile  or  rtipitate,  with  or 
without  a  rim  or  margin.  From  these  different 
■nodtfi<:ations  have  been  formed  the  numeroaa 
genera  of  this  family,  which  were  all  included 
by  LiniueuB  in  the  genua  lichen. 

The  lichens  are  in  general  parasitical  plants, 
living  upon  the  hark  of  trees,  or  sometimes  upon 
the  moist  ground,  or  even  npoD  the  bare  rocks. 
Their  substance  is  generally  dry  aa  if  homy ; 
and  on  being  boiled  is  converted  into  a  jelly, 
which  is  nutritions,  and  sometimes  employed  as 
food.  Thegeneraof  thisfamilyareexceedingly 
namerons,  and  have  been  variously  arranged 
according  to  the  fancy  of  different  authors. 

The  lichens,  aa  they  are  in  form  among  the 
mmplest  of  plants,  so  they  may  be  called  the 
pioneersof  theT«^tablekingdom.  The  spomles 
sf  Uie  lichen  ore  furnished  with  a  gummy  and 
adhesive  Suid,  and  being  scattered  about  by  the 
winds  they  fall  upon  hare  rocks,  and  to  these 
attach  themselres.  Without  soil,  and  simply 
from  moistore  and  the  bSt,  they  vegetate  and  form 
a  small  central  lichen;  others  grow  in  circles 
around,  till.  Id  process  of  time,  the  whole  sur- 
bce  of  the  bare  rock  becomes  covered  with  a 
hosry  coat.  These  lichens  periodically  decay, 
and  moulderii^  to  the  earth  form  with  the  par- 
ticles of  the  abraded  rocks  a  soil  which  is  fitted 
for  the  reception  of  otherplantsfiirtheradvanced 
in  the  scale  of  organization.  Uchens  also  are 
found  at  the  extreme  points  of  vegetation,  on 
the  summits  of  high  moantsins,  and  near  the 
poles,  where  all  other  vegetable  bodies  disappear. 
Humboldt  mentions,  that  near  the  summit  of 
Chimborazo,  even  within  the  limits  of  the  snow 
line,  the  vmbilicaria  puttulata  and  the  carrw- 
earia  gtographica  are  seen  growing  on  a  shelf 
of  rockkand  these  were  the  last  traces  of  organ- 
ised nature  at  such  a  height.  The  most  remote 
land,  the  VUima  Thule  of  the  southern  hemi- 
sphere, that  has  been  yet  explored,  constitutes  a 
group  of  islands  called  New  South  Shetland, 
lying  off  the  southern  extremity  of  America, 
"Some  of  thess  islands,"  says  the  enterprinng 
Capt^  WeddeI,"afford  scarcely  any  vegetation, 
save  a  short  straggling  grass  whlcli  is  found  in 
very  small  patches  on  spots  where  there  happens 
to  lie  a  little  soil.  This,  with  a  moss  similar  to 
what  is  found  iu  Iceland,  appears  in  the  middle 
of  January,  at  which  time  ihe  islands  are  par- 
tially clear  of  snow."  A  very  beautiful  lichen 
appears  to  be  common  there,  bearing  large,  deep, 
cheatnnUcoloured  fructiScations,  described  under 
the  name  of  iwnsa  faswOa.  It  is  the  same 
lichen  probably  which  is  noticed  by  Lieutenant 
Kendal,  when  speaking  of  Deception  island, 
one  of  this  same  group.  "There  was  nothing," 
be  says,  "in  the  shape  of  vegetation,  except  a 


small  kind  of  lichen,  whose  efforts  seemed  al- 
most ineffectual  to  muntiun  its  existence  among 
the  scanty  soil  afforded  by  the  penguin's  dung." 

THpt  de  Roche.  An  article  of  food  extensively 
used  by  the  Canadian  hunters  in  the  arctic  re- 
gions of  North  American,  is  afforded  by  some 
species  of  lichen,  all  belonging  to  a  distinct  trilie 
of  the  liverworts,  and  now  constituting  the 
genus  Vmbilicaria.  It  was  this  which,  under 
the  name  of  tripe  de  roehe,  is  described  as  sup- 
porting for  many  days  our  enterpriMng  country- 
men Captain  Sir  J.  Franklin  and  Dr  Ricliard- 
son,  and  some  of  their  companions,  when  they 
were  in  that  country  exposed  to  the  most  un- 
paralleled hardships  and  sufferings  from  a  want 
of  every  other  aliment;  while  other  individuals 
of  the  same  party  perished,  incapable  of  sub- 
sisting on  so  wretched  a  diet. 

Iceland  mos»,  {Lichen  itlandieua,')  is  used  as 
an  edible  substance  by  the  Icelanders,  who  rarely 


obtfun  com  bread,  and  whose  liniited  stock  of 
substitutes  obliges  them  to  have  recourse  to  every 
species  of  v^^table  production,  which  is  per- 
mitted by  their  inclement  climate  to  faring 
forth.  The  plant  is  collected  by  the  inhabitants 
of  this  northern  region;  and  after  being  washed, 
is  either  cut  into  pieces,  or  It  is  dried  by  the  fire 
or  in  the  sun,  then  put  into  a  bag  which  is  well 
beaten.  It  b  ultimately  worked  into  a  powder 
by  being  trampled  on,  and  in  this  state  Is  used 
as  food.  This  lichen  is  found  growing  on  tile 
mount^ns  boUi  in  the  lowlands  and  highlands 
of  Scotland.  It  consists  of  upright  leaves  nearly 
two  inches  high;  soft  and  pliant  when  moist, 
but  rigid  when  dry.  They  are  smooth  and 
shining,  inclining  to  a  red  colour  towards  the 
roots,  and  having  the  exterior  surface  sprinkled 
with  very  minute  black  werts.  Tlie  margins  are 
set  with  small  short  stiff  sporules.  This  lichen 
contuns  a  nutritions  matter  called  lichen-starcl), 
along  with  a  bitter  principle.  It  is  demulcent 
and  tonic.  When  boiled  and  macerated  in  water, 
forms  a  nutritious  and  light  jelly,  which,  with 
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the  addition  of  Bugar  and  milk,  hni  been  used 
as  a  dietetic  medicine  in  csms  of  decline,  and 
was  fimcied  at  one  time  at  a 
tion. 

The  Reindeer  most, 
( lichen  rangeferima. ) 
TtuJ  ia  also  a  valuable  ^ 
lichen,  which  growi  in 
great  abundance  in  the 
noi-th  of  Europe,  espe- 
cially in  Lapland.  It 
constitutes  almost  the 
sole  winter  food  of  the 
rein-deer,  tliat  nse^I 
animal,  without  which 
the  natiree  of  that  barren 
region  could  not  exist.  Linnsui  BBautcs  osttiat 
this  lichen  grows  so  Inxnriantly  in  Lapland, 
to  be  found  sometiTnee  a  foot  in  height.  The 
rein-deer  an  so  fond  of  it,  that  although  it  ia 
covered  up  in  winter  under  a  great  depth  of 
snow,  they  will  eagerly  scratch  it  np  with  their 
feet  and  antlers.  The  plant  Is  an  exceedingly- 
simple  one;  yet  on  it  hinges  the  existence  both 
of  the  rein-deertutd  the  Laplanders.  "Thus,"  re- 
marlu  the  great  naturalist  jiut  mentioned, 
"things  that  are  often  deemed  the  most  insig- 
nificant and  contemptible  by  ignorant  men,  are, 
by  the  good  providenM  of  God,  made  the  meani 
of  the  greatest  blessing  to  his  creaturea." 

Oud-bear,  {lidten  tartar- 
#iM.)  This  small  lichen 
grows  abundantly  ii 
Sweden  and  Norway, 
where  it  is  gathered  for 
the  purpose  of  the  dyer. 

Many  other  species  of 
lichen,  on  being  msceratad 

in  urine,  afford  dyes  of  various  tints,  chiefly  red 
and  brown.  The  more  remarkable  of  these  are 
laiaatora  perella  and  tartarea,  parmelia  taxatilit 
and  ompkaloda,  roeella  tinctoria  and  fiin/brviis. 

The  Hbpaticx  are  intermediate  between  the 
lichena  and  mosses.  They  are  either  spread  out 
in  the  form  of  simple  lobed  membranes,  through 
winch  runs  a  mid  Ae  nerve,  wluch  has  been  con- 
sidered as  a  stem;  or  they  are  composed  of  a 
small  nmified  stem  bearing  sessile  leaves,  llie 
sporules  are  arranged  in  various  ways,  some- 
times  at  the  surlace  of  the  frond,  sometimes 
at  the  base  of  tJie  ramifications.  As  examples 
of  this  family  we  may  mention  the  genera  mar- 
chatUia,  reeeia,  bUuia,  jungermamiia.  Their 
properties  are  very  little  known,  and  none  of 
them  have  been  applied  to  any  use. 

The  Musci,  or  Moses,  These  plants,  in  their 
general  aspect,  resemble  more  the  phanerogamic 
or  flowering  v^;etablea,  than  those  we  hare  just 
treated  of.  They  are  consequently  a  scale  higher 
in  the  vegetable  kingdom,  and  present  the  alruo- 
ture  of  roots,  st«ms,  fronds,  or  an  approach  to 


leaves,  and  more  distinct  organs  ot  reproduction. 
They  delight  in  moist  and  shady  places,  grow 
on  the  ground  or  the  trunks  of  trees,  or  on  walls 
and  old  buildings.  Many  of  them  are  very 
minute,  yet  extremely  beantiftil;  imitating  ail 
the  ramifications  of  trees  or  shrubs.  They  an 
most  verdant  generally  in  winter,  and  during 
moist  seasons;  and  put  forth  their  flowers  and 
varions  coloiued  tufts  when  other  plants  are 
inactive  or  denuded  of  their  charms. 

Though  a  very  numerous  fiuuily,  there  are 
few  or  none  of  the  species  directly  condndTe,t« 
the  wants  or  luxuries  of  man;  yet,  they  are 
doubtless  not  without  their  use  in  the  great 
scheme  of  nature.  In  the  temperate  and  northon 
regions  they  clothe  the  hill  ndes  and  valleys  as 
with  a  soft  green  carpet;  and  by  the  growth  and 
successive  decay  of  certun  species  in  our  marshes, 
the  accumulation  of  peat  soil  ia  formed. 

The  i^Aa^tua  palattre,  hfpnvn  cutpidatam, 
snd   hryum  /ifpitoidet,  are   those   plants  which 


a.  Sphi^um  pmJiucrfl ;  b.  Hjrpnam  cmpldAtiiiB. 

chiefly  contribute  to  the  formation  of  peatmoss. 
These  mosses  are  particnlariy  suited  for  the 
accumulation  of  this  peculiar  vegetable  pro- 
duct. They  grow  to  the  height  of  five  or  six 
inches,  when  the  lower  stem  begins  to  decay, 
and  forms  a  soil  firom  which  the  upper  portion 
of  the  plant  continnes  to  vegetate.  Thus  a  suc- 
ccsdve  decay  and  fresh  vegetation  of  the  same 
stem  goes  on  for  many  years,  till  a  large  accum- 
ulation of  spongy  vegetable  matter  is  formed  fill- 
ing up  the  hollows  between  mountiuns,  or  ranging 
over  mwshy  valleys.  The  formation  of  peat  is 
peculiar  to  elevated,  moist,  and  temperate  r^ons. 
In  hot  climates  dead  v^etable  matter  is  almost 
instsntaneonsly  decomposed,  or  reduced  to  its 
elementary  principles;  but  in  colder  r^ons  a 
partial  decomposition  only  takes  place  where 
much  of  the  woody  fibre  and  many  of  the 
original  combinations  of  the  vegetable  remun. 
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Peat  ooDsisto  of  from  abcty  to  ninety  parts  in 
the  hundred  of  inflammable  matter,  resembling 
thus  £ur  the  composition  of  ooal:  the  residue  is 
earthy  matter,  derived  from  an  admixture  of  the 
soil  in  which  it  has  been  produoed.  Besides  the 
mosses  already  mwitioned,  several  lichens^  heaths^ 
rushes^  and  shrubs,  and  trees^  enter  into  the  for- 
mation of  peat.  Not  unfrequently  large  tmnks 
and  roots  of  trees  are  found  amid  peat;  and,  in- 
deed, whole  forests  have  gradually  &llen  down 
and  become  converted  into  thus  substance.  The 
n^idity  with  which  large  accumulations  of  this 
matter  is  formed,  is  also  remarkable,  considering 
thegradual  process  of  the  peculiar  vegetation.  We 
learn  from  a  paper  in  the  Philosophical  Trans- 
actions, that  in  the  year  1651,  when  the  earl  of 
Cromarty  was  nineteen  years  old,  in  travelling 
over  the  parish  of  Lochbmn  he  passed  by  a  very 
high  hill  which  rose  in  a  graduid  acclivity  from 
the  sea.  At  less  than  half  a  mile  up  fr^m  the 
sea  there  is  a  plain  about  half  a  mile  in  circum- 
ference, and  from  it  the  hill  liaes  in  a  constant 
steepness  for  more  than  a  mile  in  ascent.  This 
little  plain  was  at  that  time  completely  covered 
with  a  firm  standing  wood,  which  was  so  very 
old,  that  not  only  the  trees  had  no  green  leaves, 
but  the  bark  was  quite  thrown  off,  which  the 
old  countrymen,  who  were  with  his  lordship, 
said  was  the  universal  manner  in  which  fir  woods 
terminated,  and  that  in  twenty  or  thirty  years 
after,  the  trees  would  commonly  cast  themselves 
up  from  the  roots,  and  so  lie  in  heaps  till  the 
people  cut  and  carried  them  away.  About  fif- 
teen yeaiB  afterwards,  his  lordship  had  occasion 
to  come  the  same  way,  and  observed  that  there 
was  not  a  tree  nor  even  a  single  root  of  all  the 
old  wood  remaining ;  but  instead  of  tliese,  the 
whole  bounds  where  the  wood  had  stood  was 
all  over  a  flat  green  ground,  covered  with  a  plain 
green  moss.  He  was  told  that  nobody  had  been 
at  the  trouble  to  carry  away  the  trees,  but  that, 
being  all  overturned  from  their  roots  by  the 
winds,  the  moisture  from  the  high  grounds 
stagnated  among  them,  and  they  had  in  conse- 
quence been  covered  over  by  the  green  moss. 
The  place  was  so  soft  and  spongy,  that  his  lord- 
ship in  attempting  to  pass  over,  sunk  up  to  the 
shoulders.  Before  the  year  1699,  (in  the  space 
of  forty-eight  years)  the  whole  piece  of  ground 
was  converted  into  a  moss,  and  the  country 
people  were  digging  peats  out  of  it.  At  first 
they  were  soft  and  spongy,  but  gradually  im- 
proved to  the  ordinary  quality  of  peat.  Ex- 
tensive accumulations  of  peat  are  found  in 
England,  Ireland,  and  Scotland,  and  in  many 
parts  of  the  north  of  Europe.  They  exist  par- 
tially in  the  southern  countries  of  Europe,  as 
France,  Spain,  and  Portugal;  but  disappear  as 
we  approach  towards  the  torrid  zone.  Peat  moss, 
from  containing  a  large  proportion  of  tannin, 
is  found  to  possess  high  antiseptic  qualities; 


from  this  cause  entire  trees^  with  their  seeds,  and 
the  bodies  of  animals,  are  frequently  found  at 
considerable  depths,  and  after  having  lain  for 
centuries,  in  a  wonderful  state  of  preservation. 

As  food  or  medicine,  no  species  of  moss  is 
now  employed,  although  formerly  polytrichum 
commtmcy  which  is  highly  astringent,  was  used 
as  a  stimulant. 

Much  uncertainty  still  remains  regarding  the 
fructiferous  organs  of  the  mosses;  we  shall  here 
only  briefly  allude  to  this  subject,  as  we  have 
treated  it  under  the  general  view  of  the  reproduc- 
tive organs  of  the  cryptogamia.  Their  sporules 
are  inclosed  in  a  kind  of  capsules  named  thecof^ 
which  are  supported  upon  a  slender  thread  (Mto, ) 
and  are  at  first  enveloped  in  a  kind  of  bag,  which 
bursts  circularly  in  the  middle,  and  of  which  the 
lower  part  remaining  at  the  base  of  the  thread 
is  named  the  wtginuloy  while  the  upper  part 
which  covers  the  top  of  the  theca  has  received 
the  name  of  contra.  The  theca  itself  present^ 
internally  a  central  axis  named  columella^  and 
opens  by  means  of  a  circular  opercuhim.  The 
circumference  of  the  aperture  of  the  theca  is 
named  the  peristome^  and  is  distinguished  into 
internal  and  external.  It  may  be  furnished 
with  teeth  or  cihie,  closed  by  membranes,  or 
entirely  naked.  Besides  these  organs,  there  are 
others  of  a  different  kind.  These  are  irregularly 
oval  and  elongated  bodies,  supported  upon  a  veiy 
short  pedicle,  and  accompanied  by  articulated 
filaments. 

The  authors  who  have  admitted  in  mosses  the 
existence  of  flowers  composed  of  the  same  organs 
as  those  of  phanerogamous  plants,  have  differed 
much  respecting  the  functions  of  these  organs, 
and  the  name  which  ought  to  be  given  to  them. 
Thus  Hedwig,  whose  labours  have  thrown  so 
much  light  upon  the  history  of  plants  of  this 
family,  considers  mosses  as  furnished  with  male 
flowers  and  female  flowers.  The  ovidal  and  vesi- 
cular bodies,  intermingled  with  articulated  fila- 
ments, he  conidders  as  male  flowers,  of  which 
each  is  composed  of  a  naked  and  pediculate  grain 
of  pollen.  The  thecce,  on  the  other  hand,  are 
female  flowers.  Palsot  de  Beauvois  considers 
the  theca  as  a  hermaphrodite  flower,  of  which 
the  central  columella  is  the  pistil,  and  the  gran- 
ules which  surround  it  tlie  pollen.  He  considers 
what  Iledwig  calls  male  flowers  as  mere  buds  or 
bulbils  of  a  peculiar  nature.  Dillenius,  on  the 
other  hand,  describes  the  theca  as  a  male  flower. 
Hill  sees  in  it  a  hermaphrodite  flower,  the  semi- 
nula  of  which  are  the  ovules,  and  the  cilise  of 
the  peristome  are  the  stamina. 

The  Lycopodiums  are  intermediate  in  their 
general  appearance  between  the  mosses  and  the 
ferns.  They  are  furnished  with  a  bi-anched, 
often  spreading  and  creeping  stem,  and  very 
numerous  small  leaves.  The  organs  of  fructifi- 
cation present  two  modifications.     Sometimes 
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they  are  very  small  globular,  trigonal  or  reni- 
form,  unilocular  capsules,  contcuning  a  great 
number  of  very  sxnall  sporoles.  Sometimes 
these  capsules  are  a  little  larger,  open  into  two 
or  three  valves,  and  contain  only  three  or  four 
sporules  of  a  large  size.  These  two  species  of 
capsules,  which  may  both  occur  on  the  same  in- 
dividual, are  sometimes  axillar  and  solitary, 
sometimes  aggregated  in  the  axil  of  bracteas, 
and  then  form  simple  or  digitate  spikes. 

The  genus  Lyoapodium,  which  forms  the  type 
of  this  £unily,  was  placed  by  Limieus  among 
the  musci,  and  by  Jussieu  among  the  ferns. 
But  the  oiganization  and  position  of  the  repro- 
ductive organs  easily  distinguish  the  lycopodia- 
ces  from  these  families. 

The  powder  contained  in  the  capsules  of  fy- 
eopodium  clavatum  and  sela^o  is  very  inflamma- 
ble, and  has  been  used  in  fireworks.  No  species 
of  thb  family  seems  to  be  of  any  importance 
in  an  economical  point  of  view. 

Ferns  are  herbaceous  perennial  plants,  some- 
times becoming  arborescent  in  tho  tropical  re- 
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gions,  and  then  rising  in  the  manner  of  palms. 
Their  leaves  or  fronds  are  sometimes  simple, 
sometimes  more  or  less  deeply  cut,  pinnatifid 
or  decompound.  These  fronds  present  a  common 
character,  that  of  being  rolled  up  like  a  crosier 
at  their  extremity,  at  the  period  when  they  be- 
gin to  be  developed.  The  organs  of  fructifica- 
tion are  commonly  situated  on  the  lower  surface 
of  the  leaves,  along  the  nerves,  or  at  their  ex- 
tremity. The  sporules  are  naked  or  contained 
in  a  kind  of  small  capsules.  These  capsules  are 
Aggregated  into  little  masses,  which  are  named 
tori.  These  sori  are  in  the  form  of  round  kidney- 
shaped,  sessile  or  stipitate  scales,  sometimes  sur- 
rounded by  an  elastic  ring,  opening  either  at 
their  circumference,  or  by  a  longitudinal  slit,  or 
bursting  irregularly.  In  the  genus  PterUy  the 
sporules  are  placed  under  the  replicate  maigin 


of  the  leaves,  which  forms  an  uninterrupted 
line.  In  the  species  of  adianium,  they  consti- 
tute small  prominent  and  isolated  plates,  by 
means  of  the  replicate  margin  of  the  leaves.  In 
certain  genera  they  are  isolated,  while  in  others 
they  are  aggregated,  and  form  more  or  less  elon- 
gated lines.  The  sori  begin  to  be  developed 
under  the  epidermis^  which  they  raise  in  such  a 
manner  as  to  be  covered  by  it.  The  portions  of 
epidermis  which  thus  form  a  covering  to  the 
sori  are  named  indtuia.  In  some  ferns,  such  as 
the  osmundcB  and  ophioghssay  the  fructifications 
are  disposed  in  clusters  or  spikes. 

The  genera  of  ferns  at  present  known  are  very 
numerous,  and  form  five  natural  sections: 

1.  PofypodiaceoB, — Capsules  fr^ee,  bursting  in 
an  irregular  manner,  surrounded  by  a  narrow 
and  prominent  elastic  ring,  which  terminates  in 
a  pedicle  of  greater  or  less  length,  as /w^^xM^imt, 
(upidiumy  aspleniumy  pteris, 

2.  OlekhenicB, — Capsules  free,  sessile,  regu- 
larly arranged  in  a  small  number  of  groups, 
surrounded  at  the  middle  by  a  broad  and  flat 
elastic  ring,  opening  by  a  transverse  slit,  as'eero- 
tcpterisy  gleicheniay  mertensia, 

3.  Osmutuheece. — Capsules  free,  opening  by  a 
longitudinal  slit  into  two  valves;  no  elastic  ring: 
or,  instead  of  one,  a  striated  cup,  as  anemiuy  fy- 
godiumy  osmunda. 

4.  MarattiecB. — Capsules  sessile,  aggregated, 
and  united,  so  as  to  represent  a  many-oeUed 
capsule;  no  elastic- ring,  as  danasa  and  marattia, 

6.  The  Ophioglo8se(B, — Capsules  free,  partiy  im- 
mersed in  the  frond,  without  elastic  ring,  and 
opening  by  a  transverse  fissure,  as  ophioghssumy 
botryckium. 

Authors  have  varied  much  as  to  the  nature  of 
the  reproductive  oi^gans  in  ferns.  Almost  all 
have  considered  the  capsules  as  female  organs. 
But  some,  as  Michel!  and  Hedwig,  have  consid- 
ered as  male  oigans  the  glandular  hurs  whidi 
are  sometimes  seen  on  the  young  leaves.  Others, 
with  Hill  and  Schmidel,  have  called  the  rings  of 
the  conceptacles,  stamina;  and,  lastly,  others 
have  given  this  name  to  the  miliary  glands  and 
indusia. 

Several  species  of  fern  have  been  employed  aa 
food,  such  as  ptesis  esadentay  diplagium  esculen- 
tumy  and  nepkrodium  esculentum.  The  leaves  of 
many  species  are  mucilaginous,  with  a  slight 
astringency,  and  some  aroma.  They  have  ac- 
cordingly been  used  as  expectorants.  Pofypodium 
cdlaguala  and  cretssifolium  are  said  to  be  medi- 
cinal, but  are  now  rarely  or  never  used.  The 
stems  of  other  species  being  bitter  and  astringent, 
liave  been  used  as  anthelmintics.  Aspidium 
filix-masy  A.  fXix-foemiMy  and  pUris  aquilifta, 
have  been  thus  employed. 

Eqoiseta  or  Horse-taiL  This  small  family 
is  composed  of  the  single  genus  Equisehtm.  All 
the  species   are   herbaceous,  perennial   plants. 
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Tlieir  stems,  which  are  uinple  or  branched, 
guoemlly  hollow,  longitudindlljr  striated,  ond 
present  at  intervals  knota 
or   eulargemenli^  from  "■ 

which  arises  h'ejUu 
which  Brealitintoanani- 
ber  of  shreds,  and  uhich 
seeiD  to  be  verticillate 
learea  niiiled  toji^ether. 
Sometimea  verticillate 
breaches  corae  off  from 
these  knots.  The  fructi- 
fications form  t«nninal 
spikes.  These  spikes  are 
composed  of  thick,  pel- 
tate scales,  similar  to 
those  which  are  observed 
in  the  male  flowers  of 
sevutsl     eoDifere,     and  EqniiMnm 

amoi^others  of  the  yev,: 

At  the  lower  surface  of  these  8caIe8,KrowB  kind  of 
capsules,  disposed  in  a  single  row,  and  opening 
by  a  longitudinal  slit  which  looks  towards  the 
axis,  Tliese  capsules  are  filled  with  minute 
granules,  whith  arecoinposed  of  a  globular  part, 
from  the  base  of  which  arise  four  long  articu- 
lated fUoments,  enlarged  at  their  upper  part, 
and  spindly  rolled  around  the  globular  body, 
which  is  a  true  sporule. 

Influenced  by  the  similarity  of  form  which 
exists  between  the  reproductive  organs  of  the 
equisetacec  and  the  stamina  of  some  conifcne, 
LiiUMcna  named  these  organs  stamiua,  without 
pointing  out  the  oigans  which  he  considered  as 
-  pistils.  Hedwig,  on  the  other  hand,  considered 
each  granule  as  a  hermaphrodite  flower  ;  the 
globular  part  was  the  pistil,  and  the  lilamenta 
were  four  stamina,  the  pollen  of  which  was  situ- 
ated extenially.  The  equiset«  are  remarkable 
for  the  quantity  of  silica  or  flinty  earth  which 
they  contain.  A  species  of  mare's-tail  is  very 
common  in  our  marshes,  and  is  sometimes  cut 
for  fodder;  otherwisu  this  family  of  plants  are 
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CBUUCB.B.  The  chars  are  aquatic  and  sub- 
niec8edplants,foundgmwinginour  ditches,  whose 
slender,  branched, green, and  sometimes  tranalucid 
stems,  bear  at  intervals  verticillate  branches,  from 
eight  to  ten  iu  number.  On  the  branches  of  the 
upper  verticles  ore  observed  a  kind  of  tporatiffia, 
orcapsoles, three, four, orfive  in  number.  Each 
of  them  is  surrounded  at  its  base  by  two  or 
three  bracteas  or  abortive  branches,  which  Lin- 
nsusconuderedasacalyx.  They  are  unilocular, 
and  contain  numerous  sponiles,  collected  into  a 
single  mass,  which  has  been  considered  as  a  single 
seed.  ThMe  sporangia  are  formed  of  two  int^ru- 
meals,  of  whidi  the  outer  is  membranous,  trans- 
parent, very  thin,  and  terminated  above  by  five 
spreading  teeth;  the  inner  hard,  dry,  opaque, 
and  composed  of  five  small  narrow  v^ves  spir- 


ally twisted.  Beddes  these  organs,  there  an 
also  observed  on  the  brandies  semile  and  rounded 
tubercles  of  a  reddish  colour.  Most  authors 
describe  them  as  stamina.  They  conust  of  a 
reticulated,  transparent  inumbrone,  forming  a 
kind  of  ve^cle  filled  with  a  mucilaginous  fluid, 
in  which  are  ohserved  articulated  filaments  of  a 
whitish  colour,  and  others  of  a  larger  size  filled 
with  a  reddish  fluid,  closed  at  one  of  their  ex- 
tremities, and  appearing  to  open  at  the  other. 
These  tubercles,  in  the  progress  of  vegetation, 
shrivel,  but  do  not  open. 

This  hmily  b  composed  of  the  single  genus 
Ciara.  It  was  esUbliahed  by  Vaillsnt,  in  1719. 
Linmeus  at  first  placed  it  in  the  class  Crypto* 
ganiia,  close  to  the  lichens,  but  afterwards  changed . 
his  mind,  and  referred  it  to  moncecia  monaudria 
of  the  phanerogamic  plants.  The  chars  are  re- 
markable for  the  quantity  of  calcareous  matter 
with  which  some  of  them  are  incrnsted;  but  they 
are  useless  to  man,  either  as  food  or  medicine. 
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In  the  previous  chapter  have  been  enumerated 
and  described  those  vegetables  wliich  liave  « 
simple  structure,  and  no  conspicuous  reproduc- 
tive organs  or  blossoms:  we  now  come  to  a  second 
division  of  plants  whose  structure  is  more  com- 
plex, and  which  are  furnistiod  with  distinct  male 
and  female  organs  tliat  produce  tnie  seeds. 

MoNocoTTLsnoNOVS  viiANTs.  These  are  dis- 
tinguished by  tlie  seed  being  composed  of  only 
'  igle  cotyledon;  besides  this,  there  are  the 
following  distinctions: 

The  internal  structure  of  the  stem  is  com- 
posed of  a  mass  of  cellular  tissue,  in  which  are 
scattered  buudlcs  of  vascular  tubes. 

The  nerves  of  the  leaves  are  generally  piroilel 
in  the  monocotyledons,  while  they  are  ramified, 
or  branched,  in  the  dicotyledons. 

The  perianth  is  always  simple,  there  I>eing 
only  a  calyx,  which  sometimes  assumes  the 
colours  of  a  corolla. 

The  floral  organs  are  gonerally  three,  or  a 
multiple  of  this  number,  whereas  five  'is  (he 
predominating  number  in  dicotyledonous  plants. 

In  theirgeneralas[>ect,  these  two  gi-eat  divisions 
of  the  vegetable  kingdom  differ  considerably. 
The  grains,  grasses,  reeds,  palms,  are  in  structure 
and  general  aspect  totally  unlike  any  families 
in  the  two-lobed  division,  and  an:  leadily  dis> 
tinguished  from  them. 

There  are  twenty-seven  families  or  groups  ol 
plants  enumerated  by  botanists  under  the  head 
of  this  division,  which  are  as  follow; 

Nagadst,     Water  plants,  as  the  miffat,  sotUra, 
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pctamogetofiy  possessmg  no  very  remarkable  pro- 
pertieSy  and  of  no  economical  use. 

AroidecB.  Perennial  herbaceous  plants,  gen- 
erally  with  tuberous  roots;  many  of  them  are 
acrid  and  poisonous;  <ioorus  calamus  is  aromatic. 
The  root  of  arum  maculatum  or  wake-robin,  as 
well  as  that  of  others  of  this  family,  contains 
farina  or  starch. 

T^hinea!.  Aquatic,  or  arborescent  and  ter- 
restrial plants,  containing  two  genera,  intimately 
allied  in  their  properties  to  the  family  aroideo!. 

SaururecBy  plants  growing  in  the  water,  or 
floating  on  its  surface.  There  are  two  genera, 
saururus  and  aponogeton, 

Cabombeas.  Herbaceous  perennial  plants, 
growing  in  the  fresh  waters  of  America,  consist- 
ing of  two  genera. 

CyperaceoB,  Herbaceous  plants,  generally 
growing  in  moist  places  on  the  margins  of  lakes 
and  streams;  stem  a  cylindrical  or  triangular  culm 
with  or  without  knots;  the  leaves  sheathing,  con- 
taining the  genera  scirpus,  cyperus,  schanus^  ma- 
riicusy  papyrus,  and  many  others.  They  resem- 
ble the  grasses,  but  are  of  little  or  no  economical 
use,  with  exception  of  papyrus,  which  furnished 
the  ancient  materiala  for  paper. 

Oramineos,  Herbaceous  plants,  annual  or  per- 
ennial; stem  or  culm  generally  hollow,  and 
knotted  with  alternate,  sheathing  leaves;  flowers 
disposed  in  spikes  or  panicles  more  or  less 
branched.  A  family  containing  numerous  and 
important  genera,  including  the  grains,  as  wheat, 
rye,  oats,  barley,  maize,  pannick,  rice,  mUlet;  the 
grasses,  sugar  cane,  bamboo,  &c. 

Palmm  or  Palms,  Jjaxge  trees,  with  simple, 
cylindrical,  leafless  stems  or  sHpes,  crowned  at 
their  summits  by  a  bimdle  of  very  lai^  pinnate 
or  decompound  leaves,  with  leaflets  of  various 
forms.  The  flowers  are  hermaphrodite,  or  more 
commonly  unisexual,  dicecious,  or  polygamous. 
The  cocoa,  date,  areca,  sagus,  are  a  few  of  the 
genera  of  this  interesting  and  highly  useful 
family. 

RestiacecB.  Plants  having  the  habit  of  rushes, 
many  of  them  of  peculiar  genera,  natives  of 
New  Holland. 

Juneeas,  Herbaceous  plants,  rarely  annual, 
with  simple,  cylindrical,  naked,  or  leafy  stem; 
leaves  sheathing  at  the  base,  sometimes  entire, 
sometimes  slit  in  their  whole  length.  The  flowers 
are  hermaphrodite,  terminal,  disposed  in  the 
form  of  a  panicle  or  cyme,  and  contained  before 
their  expansion  in  the  sheath  of  the  last  leaf, 
which  forms  a  kind  of  spatha  for  them.  The 
genera  are  juncusy  lugulay  and  ahama;  and  they 
compose  the  well  known  plants  called  rushes. 

Commelineag,  A  small  &mily  allied  to  the 
junoeoBy  herbaceous,  annual,  or  perennial. 

PofOederiaceof.  Plants  growing  in  the  vicinity 
of  water,  bearing  alternate,  petiolate  leaves, 
sheathing  at  their  base;  flowers  solitary,  or  dis- 


posed in  a  spike  or  umbel,  and  springing  from 
the  sheath  of  the  leaves  which  is  slit.  There 
are  only  two  genera. 

Alismacece.  Herbaceous  plants,  annual  or 
perennial;  leaves  petiolate,  sheathing  at  the  base; 
flowers  hermaphrodite,  rarely  unisexual,  disposed 
in  spikes,  panicles,  or  sertules.  The  foliage  is 
generally  acrid;  the  roots  of  some  species  are 
eatable.  The  genera  are  butomosy  sagittariay  liliaSy 
&c. 

Colchicaceae,  Herbaceous  plants,  with  a  fibrous 
or  bulbiferous  root,  and  a  simple  or  branched 
stem,  bearing  alternate  sheathing  leaves;  flowers 
terminal;  hermaphrodite  or  unisexual.  All  the 
plants  of  this  fiuni]y  are  more  or  less  acrid,  as 
colchicum  and  veratrum,  which  are  used  in  medi- 
cine. 

AsparaginetB,  Perennial,  herbaceous,  or  frn- 
tescent  plants,  with  fibrous  roots,  alternate,  op- 
posite, or  verticillate  leaves ;  flowers  sometimes 
unisexual,  and  variously  disposed.  Most  of  the 
genera  are  more  or  less  acrid  and  stimulant; 
draccena  draco  yields  the  gum-dragon,  and  sar- 
sapariUa  is  a  medicinal  plant. 

SiliacecB,  Plants  with  bulbous  or  fibrous 
roots,  leaves  sometimes  all  radical,  flat,  or  cylin- 
drical; hollow,  or  thick  and  fleshy;  stem  naked, 
flowers  solitary  and  terminal,  in  simple  spikes 
or  branched  racemes.  The  squill,  garlic,  onion, 
aloe,  are  examples  of  the  genera. 

Bromeliace(e,  Parasitic  perennial  plants,  leaves 
alternate,  and  generally  collected  into  a  bundle 
at  the  base  of  the  stem;  elongated,  narrow, 
toothed,  and  spinous  on  the  margins;  flowers 
scaly  spikes,  or  branched  racemes.  The  genera 
are  teUandsia,  hromeUoy  agaoCy  annana,  or  pine 
apple,  &c. 

Dioscorea,  Frequently  climbing  plants,  leaves 
alternate  or  opposite,  with  irregularly  ramified 
nerves;  flowers  hermaphrodite  or  unisexual. 
The  yam  belongs' to  this  fiunily. 

Nareisseag.  Plants  with  a  bulbous  or  fibrous 
root,  and  radical  leaves.  The  flowers  are  solitary, 
often  very  laige,  disposed  in  sertules  or  simple 
umbeb;  enveloped  before  expansion  in  a  mem- 
branous sheath.  Among  thegenera  are  nardssusy 
amarylUsy  galanthus.  They  are  bitter,  and  gen- 
erally nauseous.  The  bulbs  of  the  common 
garden  lily  are  emetic. 

Iridem.  Plants  generally  herbaceous,  with 
tuberous,  fleshy,  and  rarely  fibrous  roots.  The 
stem  cylindrical,  or  compressed,  with  flat,  ensi- 
form,  alternate  leaves;  flowers  very  large,  envel- 
oped previous  to  expansion  in  membranous 
sheaths,  and  solitary  or  variously  grouped.  The 
iriSy  crocusy  gakufioy  are  examples  of  tiie  genera. 
Saffiron  is  the  dried  stigmas  of  a  species  of  cro- 
cus. 

Hemodoracess,  Herbaceous  perennial  plants, 
sometimes  stemless,  having  simple  distichous 
leaves,  sheathing  at  their  base;  and  flowers  dls« 
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posed  in  corymbs  or  spikes.  This  fiunily  is  nearly 
allied  to  the  preceding. 

Musacea,  Herbaceous  or  perennial  plants, 
destitute  of  stem,  sometimes  famished  with  a 
Btype  or  cauliform  bulb.  Leaves  on  long  petioles, 
amplexial  at  the  base,  entire  at  the  maigins. 
Flowers  very  laige,  often  of  the  most  brilliant 
ooloors,  aggregated  in  great  numbers,  and  con- 
tained in  spathas.  The  genera  are  muM,  heli- 
coma^sireUtsMyUrania,  The  fruits  of  this  family 
are  used  as  food,  and  highly  nutritive. 

Amomece.  Perennial  herbaceous  plants,  of 
peculiar  aspect,  somewhat  resembling  the  orchi- 
deie;  root  often  tuberous  and  fleshy ;  leaves  simple, 
terminated  at  the  base  by  an  entire  or  slit  sheath; 
flowers  rarely  solitary,  accompanied  with  pretty 
large  bracteas,  forming  dense  spikes  or  panicles. 
The  genera  are  eannay  maraniOy  thalia,  phfyniuoh 
f^9yfxuma,am(mtmyZinziberyhellmiayC08tus,  Many 
useful  aromatic  substances  are  obtained  from  the 
roots  and  seeds  of  species  of  this  family,  as  gin- 
ger, zedoary,  cardamums.  From  the  roots  of 
several  species  of  maranUiy  arrow  root  is  ob- 
tmned;  from  amomum  the  dye  called  turmeric. 

Orchidecg.  Perennial  herbaceous  plants,  some- 
times paraatic  on  other  vegetables;  root  composed 
of  simple  cylindrical  fibres,  often  accompanied 
by  two  tubercles;  leaves  simple,  alternate,  and 
sheathing;  flowers  often  very  large,  and  of  a 
peculiar  form;  they  are  solitary,  fasciculate,  in 
spikes  or  in  panicles.  An  extensive  and  beautiful 
family  of  plants,  rather,  however,  ornamental 
than  useful.  Orchis  mascida  affords  from  its 
tubers  the  nutritive  substance  called  salep. 

Ifydrocharideae.  Aquatic  herbaceous  plants, 
having  the  stem  leaves  entire  or  minutdy  toothed, 
sometimes  spread  out  at  the  surface  of  the  water; 
flowers  contiuned  in  spaths,  generally  dioecious, 
rarely  hermaphrodite.  Valisneriay  stratioles, 
cihdiay  are  genera  of  this  family. 

Nympkeaeecs,  Large  beautiful  plants  floating 
on  the  surface  of  water,  their  stem  forming  a 
creeping  subterranean  rhizoma;  entire  alternate 
leaves,  cordiform  or  orbicular,  supported  on  very 
long  petioles;  flowers  large,  solitary.  The  genera 
are  f^fmphea  and  nuphar, 

Balancphoreag,  Parasitic  plants,  living  on  the 
roots  of  other  vegetables;  stem  leafless,  naked, 
or  covered  with  scales;  flowers  moncecious,  form- 
ing dense  ovoidal  spikes. 

We  shall  now  proceed  to  describe  in  detail, 
some  of  the  most  important  families  of  this  di- 
vision of  the  vegetable  kingdom. 


CHAP.  XXVI. 

THE    ORAllINBiE, — ^WHEAT,   BAJtLBT,   OATB,   RYR, 
RICE,  MAIZE,  THE  OBASSEB,  &C. 

The  gramineas  form  one  of  the  most  distinct 
and  valuable  families  of  plants,  consisting  of  the 
different  kinds  of  com,  the  grasses,  the  sugar- 
cane, and  bamboo. 

The  Cerealiay  a  genus  of  this  family,  so  named 
from  Ceres  the  goddess  of  com,  is  the  most  im- 
portant to  man  of  all  those  into  which  vegetables 
have  been  divided.  It  consists  of  several  species, 
aU  bearing  a  strong  natural  affinity  to  each  other, 
and  all  resting  their  claims,  as  articles  of  nour- 
ishment, to  the  quantity  of  farinaceous  orstarchy 
matter  which  their  seeds  contain.  That  one 
among  them  upon  which  any  people  depends 
chiefly  for  its  food,  is  called  by  that  people  com, 
as  wheat  in  England,  oats  in  the  northern  low- 
lands of  Scotland,  rye  in  the  sandy  districts  of  the 
southern  shores  of  the  Baltic  sea,  rice  and  maize 
throughout  the  United  States  of  America.  To 
the  £Eimily  graminee  also  belong  the  grasses,  so 
necessary  for  the  support  of  herbivorous  animals,  * 
especially  those  of  the  domestic  kind ;  as  also 
the  sugar  cane,  which  furnishes  another  impor- 
tant article  of  diet. 

The  cerealia,  or  com  plants,  which  we  shall 
first  notice,  are  all  annuals,  and  herbaceous,  the 
whole  plant  withering  away  after  the  seed  has 
been  produced  and  fhlly  ripened.  Sometimes 
this  decay  takes  place  in  the  stems  and  root  be- 
fore this  latter  process  has  been  perfectly  ac- 
complished. Their  stem  is  a  culm  or  straw, 
which  is  hollow,  and  divided  into  lengths  by 
nodes  or  joints ;  from  these  joints  proceed  alter- 
nate sheathing  leaves,  embracing  the  stem  for 
some  length.  In  order  to  give  sufficient  support 
to  the  light  hollow  straw,  nature  has  bestowed  a 
portion  of  silex  or  flinty  earth,  which  enters 
largely  into  the  composition  of  the  outer  layer 
of  the  culm.  From  this  circumstance  their  a^es 
are  found  useful  in  imparting  a  polish  to  wood, 
horn,  ivory,  and  even  some  of  the  softer  metals ; 
while,  however,  the  presence  of  this  siliciou?} 
matter,  and  the  great  difficulty  attending  its  se- 
paration from  the  purely  vegetable  fibre,  have 
prevented  straw  from  being  employed  in  the 
manufacture  of  paper,  for  which  it  would  other- 
wise be  adapted.  The  last  or  terminatory  leaf 
of  the  stem,  constitutes  a  sheath  to  the  newly 
formed  flower,  embracing  it  for  a  time  so  firmly, 
that  the  sheath  cannot  be  opened  without  diffi- 
culty. With  the  growth  of  the  flower  it  bursts 
open  its  protecting  spatha,  rises  above  it,  and  the 
leaf  then  turns  backwards.  The  head  or  car 
consists  of  an  uncertain  number  of  flowers ;  these 
aro  disposed  in  spikes  or  panicles.  At  the  base 
are  two  scales,  an  outer  and  inner,  formin<;  the 
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lepieene  (see  cut  39,  p.  66.) ;  other  two  scales 
fonn  the  glume.  The  stamens,  usually  three  in 
number,  have  capillar  filaments,  and  the  anthers 
are  biped  at  both  extremities.  The  pistil  rises 
from  a  unilocular  o^ary,  marked  by  a  longitu- 
dinal furrow,  and  b  surmounted  by  two  styles, 
which  terminate  in  two  hairy  and  glandular  stig- 
mas. When  the  ear  with  ito  seeds  is  placed  upon 
a  single  rib  or  rachis,  it  is  called  a  spike,  as  in 
wheat ;  when  the  rachis  is  branched,  as  in  oats, 
it  is  called  a  panicle. 

The  principal  plants  forming  the  ccrealia  are 
wheat,  rye,  barley,  oats,  millet,  rice,  maize ;  other 
cereal  grasses,  possessing  the  same  farinaceous 
properties,  are  neglected  only  on  account  of  the 
smallness  of  their  seeds.  None  of  this  family 
possess  any  deleterious  properties,  with  the  single 
exception  of  the  darnel  (loUwn  temtUentum)^  a 
common  weed  in  every  field  in  Britain,  whose 
deleterious  qualities,  though  perhaps  somewhat 
exaggerated,  are  undoubtedly  ascertained. 

Every  civilized  nation,  iVom  the  eariiest  re- 
cords, has  sedulously  cultivated  grain.  In  the 
sepulchres  of  the  most  ancient  of  the  Egyptian 
monarchs,  which  have  been  explored  by  modem 
travellers,  was  found  the  common  wheat,  in  vesh 
sels  which  were  so  perfectly  closed,  that  the 
grains  retdned  both  their  form  and  colour.  The 
wheat,  buried  there  for  several  thousand  years, 
affords  a  proof  of  the  ancient  civilization  of  Egypt 
as  convincing  as  the  ruins  of  temples  and  the 
inscriptions  of  obelbks.  And  yet,  what  is  suf- 
ficiently singular,  the  com  plants,  such  as  they 
are  found  under  cultivation,  do  not  grow  wild  in 
any  part  of  the  earth.  Wheat  has  been  traced, 
indeed,  in  Persia,  springing  up  in  spots,  very  re- 
mote from  human  habitation,  and  out  of  the  line 
of  the  traffic  of  the  natives ;  but  this  circum- 
stance is  far  from  proving  that  it  is  a  production 
natural  and  indigenous  to  Persia.  In  Sicily 
there  is  a  wild  gross  called  (Egilops  oraia,  which 
is  found  in  particular  districts.  It  has  been  held 
that  the  seeds  of  this  plant  may  be  changed  into 
com  by  cultivation ;  and  that  the  ancient  wor- 
ship of  Ceres,  which  considered  the  fields  of 
Enna  and  of  Trinacoria  as  the  cradles  of  agricul- 
ture, liad  its  origin  in  this  transformation  of  the 
native  grass.  Professor  Latapie  of  Bourdeaux 
affirms,  that  having  cultivated  the  seed  of  the 
oegilops,  the  plant  has  changed  its  generic  char- 
acter, and  has  made  approaches  to  that  of  wheat. 
Sir  Joseph  Banks,  in  a  paper  addressed  by  him 
to  the  horticultural  society,  in  the  year  1805, 
stated,  that  having  received  from  a  lady  some 
packets  of  seeds,  and  among  them  one  labelled 
*^  hill  wheat,"  the  grains  of  which  were  hardly 
larger  than  those  of  our  wild  grasses,  but  which, 
when  viewed  through  a  magnifying  lens,  were 
found  exactly  to  resemble  wheat,  he  sowed 
these  groins  in  his  garden,  and  was  much  sur- 
prised on  obtaining,  as  their  produce,  a  good 


crop  of  spring  wheat,  tlie  grains  of  which  were 
of  the  ordinary  size.  Every  inquiry  that  was 
made  to  ascertain  the  history  of  these  seeds 
proved  fruitless.  All  that  could  be  established 
with  regard  to  the  place  of  their  production  was, 
that  they  came  from  India ;  but  as  to  the  par- 
ticular locality,  or  the  amount  of  cultivation  they 
had  received,  or  whether  the  groin  was  indeed 
in  that  instance  a  spontaneous  ofibring  of  nature, 
could  not  be  ascert«dned.  Experiments  such  as 
these  may  lead  to  the  supposition,  that  in  the 
com  plants,  as  in  other  vegetables,  great  modifi- 
cations have  been  produced  by  cultivation ;  bnt 
they  do  not  at  all  interfere  with  the  belief  that 
the  cereal  grains  are  spread  over  the  earth  by 
the  agency  of  man  alone ;  and  that  they  are  be- 
quests from  past  ages  of  civilization  too  remote 
to  afford  any  materials  for  the  authentic  histoiy 
of  their  introduction  even  into  countries  possess- 
ing the  most  ancient  records.  Other  seeds  are 
dispersed  throughout  the  earth  by  winds  and 
currents,  and  various  other  ways ;  but  the  com 
plants,  in  common  with  many  other  important 
vegetable  productions,  follow  the  course  of  man 
alone.  This  is  a  blessing  which  even  hostile 
armies  are  instruments  in  difirising.  Cortez,  the 
conqueror  of  Mexico,  inhuman  as  he  was  in  many 
parts  of  his  conduct,  thus  writes  from  Mexico  to 
the  king  of  Spain :  ^*  All  the  plants  of  Spain 
thrive  admirably  in  this  land.  We  shall  not 
proceed  here  as  we  have  done  in  the  isles,  where 
we  have  neglected  cultivation  and  destroyed  the 
inhabitants.  A  sad  experience  ought  to  render 
us  more  prudent.  I  beseech  your  majesty  to 
give  orders  that  no  vessel  set  sail  for  this  country 
without  a  certain  quantity  of  plants  and  grain." 
The  diffusion  of  plants  useful  to  man  is  an  acci- 
dent diminishing  the  evils  of  hostile  invasion ; 
it  is  a  necessary  attendant  of  commercial  inter- 
course. The  Indians  of  New  England  called  the 
plantain  ^^  Englishman's  foot ;"  and  in  the  same 
way  in  the  infancy  of  ancient  society,  wheat 
might  have  been  similarly  regarded  as  springing 
from  the  footsteps  of  the  Persians  or  E^ptians. 
In  times  approaching  nearer  to  our  own,  we 
know  that  wheat  followed  the  march  of  the  Ro- 
mans, as  the  vine  was  in  the  train  of  the  Greeks. 
And  to  come  still  nearer,  we  find  cotton  remain- 
ing in  countries  which  had  otherwise  suffered 
from  the  incursions  of  the  Arabs.  Humboldt 
remarks,  ^*  that  the  migration  of  these  plants  is 
evident ;  but  their  first  country  is  as  little  known 
as  that  of  the  different  races  of  men  which,  frx>m 
the  earliest  traditions,  have  been  found  in  all 
parts  of  the  globe." 

The  manner  in  which  the  most  important  gifts 
of  Providence  to  mankind,  says  a  recent  writer,* 
have  been  difiiised  by  the  influence  of  conquest 
or  commerce,  has  some  striking  inslances  in  the 
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hiatory  of  America.  In  the  new  world  such 
focts  are  too  recent  to  admit  of  any  doubt.  The 
same  class  of  fiicts,  too,  are  exhibited  in  sereral 
eases  in  the  history  of  omr  empire  in  Hindos- 
tan.  We  shall  give  a  few  examples.  None 
of  the  cereal  grasses,  properly  so  called,  were 
found  in  cultivation  among  the  Mexicans  when 
their  country  was  first  yisited  by  Europeans. 
The  foundation  of  the  wheat  hairests  at  Mexico 
ia  said  to  haye  been  three  or  four  grains,  which 
a  slaye  of  Cortez  discoyered  in  1530,  accidentally 
mixed  with  a  quantity  of  rice.  The  careful  ne- 
gro, who  preseryed  and  made  so  adyantageous  a 
use  of  the  few  grains  which  a  happy  ch^oe 
had  thrown  in  his  way,  and  which,  in  the  hands 
of  a  careless  or  thoi^htleas  person,  would,  with 
their  future  inestimable  advantages,  have  been 
lost  to  his  country,  has  not  been  thought 
worthy — doubtless  because  he  was  a  negro — 
of  having  his  name  preserved.  The  Spanish 
lady,  Maria  d'  Escobar,  wife  of  Diego  de  Cha- 
ves, who  first  imparted  the  same  blessing  to 
Peru  by  conveying  a  few  grains  of  wheat  to 
linoa,  has  been  more  fortunate.  Her  name,  to- 
gether with  the  means  which  she  took  for  ef- 
fecting her  object,  by  carefully  distributing  the 
produce  of  successive  harvests  as  seed  among  the 
farmers,  have  been  gratefully  preserved  in  the 
records  of  history.  The  exact  period  when  the 
cultivation  was  commenced  in  Peru  is  not  in- 
deed known;  but  it  appears  reasonable  to  be- 
lieve that  this  event  did  not  occur  imtil  after  the 
date  assigned  for  the  introduction  of  wheat  into 
Mexico,  as  in  the  year  1547  wheaten  bread  was 
hardly  known  in  the  important  city  of  Cuzco. 
The  fost  grains  of  wheat  which  reached  Quito 
were  conveyed  thitlier  by  Father  Josse  Rixi,  a 
Fleming,  who  sowed  them  near  the  monastery 
of  St  Francis^  where  the  monks  still  preserve 
and  show  as  a  precious  relic  the  rude  earthen 
pot  wherein  the  seeds  first  reached  their  estab- 
lishment. The  rice  of  Carolina  is  now  the  prin- 
cipal produce  of  that  portion  of  North  America. 
Mr  Ashby,  an  English  merchant,  at  the  dose  of 
the  17th  century,  sent  a  hundred  weight  from 
China  to  this  colony ;  and  from  this  source  all 
the  subsequent  rice  harvests  of  that  division  of 
the  new  world,  and  the  large  exportations  of  the 
same  valuable  grain  to  Europe,  have  sprung.  The 
wheat  now  cultivated  at  Rohilcund,  in  India, 
was  propagated  by  seed  brought  from  England, 
since  the  conquest,  by  Mr  Hawkins;  and  the 
potatoe,  within  a  very  few  years,  has  been  ex- 
tensively spread  by  us  through  the  Indian  pen- 
insula, and  thereby  preventing  the  exclusive  use 
of  rice,  is  generally  ameliorating  the  condition  of 
the  native  population.  Facts  such  as  these  are 
highly  interesting,  because  they  exhibit  the  mo- 
ral as  well  as  the  natural  causes  which  influence 
the  distribution  of  vegetable  food  throughout  the 
earth. 


Before  describing  the  different  kinds  of  com, 
it  may  be  interesting  to  take  a  genei^al  view  of 
their  cultivation  over  the  globe.  The  utmost 
limit  of  the  culture  of  grain  in  Siberia  reaches 
only  to  the  60*^  of  latitude ;  and  in  the  more 
eastern  parts  of  the  proviuce  these  important 
products  are  scarcely  to  be  met  with  higher  tlian 
56°,  In  the  more  southern  parts  of  Siberia,  and 
in  districts  adjoining  the  Wolga,  the  land  is  ex- 
ceedingly fertile,  so  that  crops  of  grain  are  ob- 
tained with  a  very  trifling  amount  of  labour. 
Buck  wheat  is  very  commonly  cultivated  in 
this  district ;  and  it  is  found  that  one  sowing  of 
the  seed  will  produce  five  or  six  crops  in  as  many 
successive  years,  each  harvest  yielding  from 
twelve  to  fifteen  times  the  quantity  first  sown. 
The  seed  which  is  shed  during  the  reaping  is 
sufficient  to  insure  the  growth  of  plants  for  the 
following  year  without  any  manuring,  and  with 
no  more  labour  on  the  part  of  the  farmer  than 
that  of  harrowing  the  land  in  the  spring.  This 
system  is  continued  without  intermission  until 
the  diminished  fertility  of  the  soil  compels  its 
abandonment;  but  this  state  of  things  rarely 
occurs,  until,  as  already  stated,  six  years  have 
thus  been  occupied.  Europe  is  indebted  to  Si< 
beria  for  a  particular  description  of  oats,  whicli 
are  considered  excellent ;  and  at  Yakoutch  bar- 
ley is  sometimes  seen  to  arrive  at  maturity. 

In  some  districts  of  Lapland,  situated  to  the 
westward,  the  inhabitants  are,  by  dint  of  careful 
tillage,  enabled  to  produce  plentiful  crops  of  rye. 
In  some  spots  nearer  even  than  this  to  the  pole, 
potatoes  are  made  to  supply  the  place  of  grain ; 
but  for  the  most  part  the  inhabitants  are  eour 
strained  to  subsist  upon  dried  fish.  In  Kamt- 
chatka,  which  is  considerably  to  the  south  of 
Siberia,  extending  from  62°  to  61°  of  nortli  lati- 
tude, but  united  with  that  province  at  its  eastern 
extremity,  no  attempts  to  cultivate  the  cereal 
grasses  have  ever  proved  successful,  the  produce 
not  having  in  any  case  been  sufiicient  to  repay 
the  labour  of  the  tillage.  These  features  may, 
however,  be  attributable  more  to  the  generally 
ungratef^  nature  of  the  soil  than  to  the  efiects 
of  an  unkindly  climate,  since  in  some  spots  where 
the  land  is  of  better  quality,  other  esculent  ve- 
getables are  produced  in  tolerable  perfection; 
cabbages,  carrots,  turnips,  radishes,  beet  root, 
and  even  cucumbers,  are  reared  constantly  and 
without  difficulty. 

Barley  and  oats  are  the  kinds  of  grain  the  cul- 
ture of  which  extends  furthest  to  the  north  in 
Europe.  The  meal  which  they  yield,  and  which 
is  seldom  or  never  used  by  the  inhabitants  of 
South  Britain  for  human  food,  forms,  on  the 
contrary,  the  principal  sustenance  of  the  inhabi- 
tants of  Norway  and  Sweden,  of  a  part  of  Sibe- 
ria, and  even  Scotland. 

Rye  follows  next  in  order,  being  associated 
with  oats  and  barley  in  the  more  northern  divi« 
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Bion  of  the  temperate  zone.  In  the  southern 
parts  of  Norway  and  Sweden,  in  Denmark,  in 
districts  hordering  on  the  Baltic  sea,  and  in  the 
north  of  Germany,  rye  forms  the  principal  object 
of  cultivation,  barley  being  raised  in  those  coun- 
tries, as  with  us,  only  for  the  purpose  of  brew- 
ing, and  the  use  of  oats  being  limited  chiefly  to 
the  feeding  of  horses.  In  all  these  last  men- 
tioned places  wheat  is  also  grown ;  but  its  con- 
sumption is  limited,  and  the  principal  part  is 
made  an  object  of  internal  trade. 

The  Norwegian  summer,  though  short,  is  ge- 
nial, and  the  sun  is  but  a  very  few  hours  absent 
during  the  short  night.  Barley  is  here  gene- 
raUy  sown  and  reaped  within  the  short  space  of 
sixty  days,  sometimes  even  six  weeks  are  found 
to  suffice  for  fulfilling  the  hopes  of  the  husband- 
man. The  Norweg^  agriculturist  is,  however, 
occasionally  visited  by  seasons  throughout  which 
the  sun  appears  to  lose  its  genial  power,  and  ve- 
getation is  stunted,  blossoms  indeed  appear,  but 
are  unsucceeded  by  fruits,  and  the  straw  yields 
nothing  but  empty  ears.  This  calamity  is  hap- 
pily of  rare  occurrence,  and  unless  when  checked 
by  a  premature  fi-ost,  the  harvests  of  Norway  are 
for  the  most  part  abundant  and  excellent. 

In  Sweden  agriculture  is  pursued  in  a  syste- 
matic and  scientific  manner,  by  which  means 
the  natural  barrenness  of  the  soil  is  in  a  consi- 
derable degree  remedied — ^the  province  of  Goth- 
land producing  barley,  oats,  r}'e,  and  wheat,  as 
well  as  pease  and  beans.  In  these  climates  the 
transition  of  the  seasons  is  always  abrupt.  Ve- 
getation, when  it  has  once  commenced,  proceeds 
with  a  rapidity  unknown  in  these  more  tempe- 
rate regions ;  and  the  interval  which  elapses  be- 
tween committing  the  seed  to  the  soil  and  gath- 
ering the  ripened  harvest,  is  scarcely  greater  in 
Sweden  than  is  experienced  in  Norway.  Some- 
what farther  to  the  south  rye  in  a  great  measure 
disappears,  and  wheat  becomes  the  principal 
grain  used  for  human  food. 

France,  England,  the  southern  part  of  Scot- 
laud,  part  of  Germany  and  Hungary,  and  the 
lands  of  western  and  middle  Asia,  fall  within 
this  description.  In  most  of  these  countries  the 
vine  is  also  successfully  cultivated,  and  wine 
forming  a  substitute  for  beer,  the  raising  of  bar- 
ley is  consequently  much  neglected.  Still  far- 
ther southward  wheat  is  found  in  abundance ; 
but  maize  and  rice  are  also  produced,  and  enter 
largely  into  the  constituents  of  human  food. 
Portugal,  Spain,  that  part  of  France  which  bor- 
ders on  the  Mediterranean  sea,  Italy  and  Greece, 
are  thus  circumstanced.  Still  farther  to  the 
east,  in  Persia  and  northern  India,  Arabia,  Nu- 
bia^ i^gypt,  and  Barbary,  wheat  is  indeed  found; 
but  maize,  rice,  and  millet,  form  the  principal 
materials  for  human  sustenance.  On  the  plains 
near  the  Caspian  sea,  in  the  province  of  Geoigia, 
rice,  wheat,  barley,  and  millet,  are  raised  abun- 


dantly, and  with  little  culture.  In  the  more 
elevated  parts  of  those  districts  rye  is  sometimes 
cultivated ;  but  oats  entirely  disappear,  the 
mules  and  horses  being  fed  on  barle^'. 

The  mode  of  culture  followed  at  the  present 
day  in  Egypt  is  exceedingly  simple,  and  calls  hut 
for  a  small  amount  of  labour.  All  that  is  re- 
quired for  raising  barley  and  wheat  is,  when  the 
inundation  of  the  Nile  lias  subsided,  to  throw 
the  seed  upon  the  mud.  If  this  should  be  thought 
too  hard  and  stiff,  the  grain  is  lightly  ploughed  in, 
and  no  farther  care  or  culture  is  then  required 
until  the  ripening  of  the  produce,  which  usually 
happens  from  the  beginning  to  the  end  of  April. 
In  Nubia,  and  particularly  above  the  great  cata- 
ract, the  banks  of  the  river  are  so  high  as  seldom 
to  admit  of  the  overflowing  of  the  waters ;  and 
the  Nubian  cultivators  are  consequently  obliged 
to  employ  saHes,  or  water  wheels,  for  the  pur- 
pose of  irrigating  the  fields  during  the  summer. 
This  practice  prevails  as  far  as  Sumcar.  The 
principal  vegetable  productions  of  Nubia  are 
barley  and  dhourroy  or  Indian  millet.  The  use 
of  wheat  is  confined  to  the  more  wealthy  inhabi- 
tants. 

In  China  and  Japan  rice  is  the  prevailing  grain. 
This  arises  more  from  the  peculiar  tastes  of  the 
people  than  from  climate,  for  in  the  Japanese 
islands,  and  in  a  considerable  part  of  the  Chinese 
empire,  all  the  other  grains  might  be  advantage- 
ously raised.  The  dense  population  in  China, 
and  their  restricted  foreign  trade,  renders  them 
so  entirely  dependent  on  their  agriculture,  that 
it  is  fostered  in  every  way  by  their  government. 
Thus  we  learn  from  their  annals,  that  one  of  their 
greatest  and  wisest  emperors  was  taken  from  his 
plough  to  ascend  the  throne.  Another  of  their 
rulers  is  celebrated  for  having  discovered  the  art 
of  draining  low  lands,  of  collecting  the  water  in 
canals,  and  of  converting  it  from  a  noxious  im- 
pediment to  the  useful  purpose  of  irrigation. 
Their  emperor  Ven-li,  who  reigned  one  hundred 
and  seventy-nine  years  before  Christ,  is  said  to 
have  incited  his  subjects  to  the  more  zealous  cul- 
tivation of  their  lands  by  ploughing  with  his 
own  hands  the  land  surrounding  his  palace,  which 
example  being  followed  by  his  ministers  and 
courtiers,  influenced  in  turn  those  who  moved  in 
a  less  exalted  sphere. 

Of  the  tropical  countries  Asia  adopts  princi- 
pally the  use  of  rice,  while  maize  is  more  used 
by  the  Americans.  This  may  arise  from  these 
substances  being  respectively  indigenous  to  the 
two  regions.  In  Africa  the  two  grains  are 
used  nearly  in  equal  proportions.  Wheat  is  oc- 
casionally found  within  the  tropics ;  but  its  scar- 
city and  high  price  renders  it  more  an  object  of 
luxury  than  common  consumpt.  In  the  upper 
provinces  of  British  India,  the  wheat,  though  of 
a  smaller  grain  than  that  used  in  Britain,  is  of 
excellent  quality.    Barley  is  also  grown  in  the 
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more  northern  districts  of  India ;  but  it,  too,  b 
of  a  diminutive  size.  The  variety  thus  culti- 
vated is  the  higg  of  this  country.  Its  cheapness 
renders  it  a  common  food  for  the  native  popula- 
tion, who  make  it  into  cakes. 

The  agriculture  of  the  Hindoo  Ryots  Is  of  a 
very  primitive  description.  Their  ploughs  are 
scarcely  deserving  of  the  name,  being  merely  a 
sharp  pointed  piece  of  wood,  which  scratches  but 
does  not  turn  over  the  soil ;  after  the  grain  is 
scattered  in,  a  branch  of  a  tree  serves  as  a  har- 
row to  cover  it  over.  In  seasons  of  drought, 
however,  they  have  recourse  to  irrigation. 

In  America  there  b  great  diversity  in  the  cul- 
ture of  the  cerealia,  corresponding  to  the  diver- 
sity of  climate  in  that  continent.  In  the  57° 
and  58^  of  north  latitude,  barley  and  rye  are 
brought  to  maturity ;  on  tiie  eastern  coast,  the 
same  cultivation  rarely  succeeds  higher  than  50° 
or  51*^.  In  the  United  States  wheat  and  rye 
grow  as  in  the  more  temperate  regions  in  Europe; 
and  it  is  perhaps  owing  to  faulty  methods  of  til- 
lage, occasioned  by  the  great  abundance  of  land 
and  the  deamess  of  labour,  that  the  produce  bears 
a  small  proportion  when  compared  with  that  ob- 
tained from  cultivating  the  same  extent  of  land 
in  Europe.  Great  improvements  in  this  respect 
have  already  been  introduced ;  and  when  popu- 
lation shall  be  found,  as  in  older  settled  countries, 
pressing  against  the  means  of  subslBtence,  there 
is  no  reason  why  the  lands  should  not  be  made 
as  productive  generally  as  they  are  in  the  care- 
fully cultivated  districts  of  this  country.  Maize 
is  very  extensively  raised  in  the  United  States; 
and  in  the  southern  parts  of  the  Union  rice  is 
also  very  largely  cultivated. 

Canada  produces  wheat  in  sufficient  abundance 
to  supply  its  own  population,  and  to  make  large 
occasional  shipments  to  the  mother  country, 
where  this  produce  is  received  upon  more  advan- 
tageous terms,  as  regards  the  duty  payable  on  im- 
portation, thim  wheat  the  produce  of  any  part  of 
the  continent  of  Europe.  In  proportion  as  the 
lands  of  Canada  are  cleared  of  their  timber,  it  is 
to  be  expected  that  a  large  amount  of  grain  will 
be  spared  by  that  province  for  consumption  in 
Europe,  unless  the  tide  of  emigration  should  con- 
tinue to  set  more  and  more  strongly  towards  that 
quarter,  so  as  to  call  for  a  proportionately  in- 
creased quantity  of  grain  for  the  sustenance  of 
the  settlers. 

Humboldt,  in  his  account  of  New  Spain,  has 
given  a  very  interesting  view  of  the  agriculture 
of  South  America.  In  the  lower  latitudes  of  the 
Mexican  republic,  the  cereal  grains  of  Europe, 
comprehending  under  this  denomination  wheat, 
barley,  oats,  and  rye,  are  never  cultivated  at  a 
lower  elevation  than  from  2500  to  9000  feet  above 
the  level  of  the  sea.  It  is  well  known  that  the 
habitation  of  plants  is  determined  in  a  very  de- 
cided manner  by  the  elevation  of  different  re- 


gions. On  this  subject  De  CandoUe  calculates, 
that  in  France  every  540  feet  of  vertical  eleva- 
tion is  equivalent  to  a  receding  of  one  degree 
from  the  equator;  while  Humboldt  estimates 
every  rise  of  896  feet  to  be  equal  to  the  same  ad- 
vance to  the  north  in  tropical  countries.  On 
the  declivity  of  the  Cordilleras,  between  Vera 
Cruz  and  Acapulco,  wheat  cultivation  does  not 
in  general  commence  at  a  lower  level  than  4000 
feet  Sometimes,  as  in  the  immediate  vicinity 
of  the  city  of  Xalapa,  wheat  is  sown  not  for  the 
sake  of  the  grain,  which  indeed  it  there  never 
produces,  but  because  the  straw  and  succulent 
leaves  furnish  excellent  fodder  for  the  cattle.  It 
does  not  appear,  however,  that  the  degree  of 
latitude  and  the  amount  of  elevation  are  the  only 
circumstances  that  determine  the  fructification 
of  wheat,  since  in  Guatemala,  which  is  nearer  to 
the  equator,  and  at  a  much  lower  level  than 
Xalapa,  that  grain  comes  to  full  perfection. 
Humboldt  offers  a  reason  for  this  variance  from 
the  usual  rule,  the  exposed  situation  of  the  dis- 
trict, and  the  prevalence  of  cool  winds,  which 
serve  to  modify  the  otherwise  unfavourable  in- 
fluence of  the  climate.  I  have  seen,  says  this 
traveller,  in  the  province  of  Caraccas,  the  finest 
harvests  of  wheat,  near  Victoria,  at  1G40  to 
1968  feet  of  absolute  elevation ;  and  it  appears 
that  the  wheaten  fields  which  surroimd  the 
Quatre  Villas,  in  the  island  of  Cuba,  have  a  still 
smaller  elevation.  At  the  Isle  of  France  wheat 
is  cultivated  q;n  a  soil  almost  level  with  the  ocean. 
Circumstances  altogether  unconnected  with 
climate  must  be  taken  into  account  in  determin- 
ing the  relative  agricultural  capabilities  of  Mex- 
ico, where  the  absolute  absence  of  itiin  through- 
out a  laige  portion  of  the  time  when  the  plant  is 
in  the  ground,  must  be  in  a  high  degree  detri- 
mental to  wheat  husbandry,  unless  artificial 
means  were  resorted  to,  as  in  Nubia,  for  supply- 
ing the  natural  deficiency  of  moisture.  Through- 
out a  great  part  of  the  temperate  regions  of  New 
Spain  the  farmers  are  compelled  to  adopt  the 
s^nstem  of  artificial  irrigation.  This  is  effected 
by  the  agency  of  canals  and  reservoirs,  which  are 
supplied  from  the  rivers,  and  which  are  so  con- 
structed that  the  water  may  be  dispersed  at  plea- 
sure over  any  and  every  part  of  the  farms.  In 
dbtricts  where  the  system  of  artificial  watering 
is  fiilly  adopted,  the  fei-tility  of  the  Mexican 
farms  is  extraordinary,  £ar  beyond  any  thing  ex- 
perienced in  the  ridiest  soils  of  Europe;  the 
wheat  harvest  being  commonly  thirty-five  and 
forty  to  one,  and  some  considerable  estates  yield- 
ing even  fifty  and  sixty  measures  for  one  mea- 
sure of  seed.  In  similar  localities,  and  with  land 
of  equal  quality,  but  where  no  opportunity  has 
been  provided  for  watering  the  fields,  the  annual 
return  does  not  exceed  more  than  fifteen  or 
twenty  for  one.  Biaize  is  also  very  extensively 
cultivated  in  Mexico,  and  from  tlie  genial  na- 
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ture  of  the  climate  and  the  general  fertility  of 
the  soil,  the  returns  which  it  yields  to  the  farmer 
are  most  abundant.  Humboldt  writes  that  in 
the  valley  of  Mexico  the  maize  harvest  yields 
two  hundred  for  one.  The  Indians  and  Meti- 
zoes,  who  form  a  large  proportion  of  the  inhabi- 
tants of  the  republic,  feed  on  maize  and  mancholy 
or  the  produce  of  the  cassava  plant,  the  consump- 
tion of  wheat  being  principally  confined  to  the 
white  inhabitants  of  the  to^ns.  In  the  tempe- 
rate and  polar  districts  of  the  southern  hemi- 
sphere, the  order  of  cultivation  is  very  similar  to 
that  pursued  in  similar  latitudes  and  elevations 
north  of  the  tropics.  In  America,  wheat  is  com- 
monly found  in  the  southern  provinces  of  Bra- 
zil, in  Buenos  Ayres,  and  in  Chili.  The  same 
grain  predominates  at  the  Cape  of  Grood  Hope, 
the  flour  which  it  yields  being  of  beautiful 
quality,  and  accompanied  by  less  than  the  usual 
proportion  of  bran.  In  Australia,  wheat  also 
forms  the  principal  object  of  cultivation  on  the 
part  of  the  settlers ;  but  in  the  southernmost  por- 
tions of  that  vast  island,  or  rather  continent,  and 
in  Van  Dieman's  land,  barley  and  rye  are  like- 
wise to  be  found. 

Wheat.  This  is  perhaps  the  most  valuable 
of  all  the  cerealia.  As  for  the  manutJacture  of 
bread,  that  ^^  staff  of  human  life,"  it  possesses 
qualities  superior  to  any  of  the  other  species  of 
grain. 

Trittcunif  or  wheat,  of  which  tliere  are  several 
species  and  varieties,  is  an  annual  herbaceous 
plant,  possessing  the  usual  characteristics  of  the 
gramines.  The  seed  is  a  compressed  oval,  en- 
closed in  a  scaly  pericarp,  or  chaff,  fix>m  which 
it  is  easily  separated.  The  cotyledonous  matter 
separated   into  halves  by  a    deep 
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groove  (fig.  a.),  which  runs  along  that 
side  of  the  grain  that,  while  the  plant 
was  attached  to  the  ear,  was  placed 
next  to  the  rachis  or  stem.  On  the 
other  side,  which  is  more  convex,  is  seen 
an  oval  body,  where  the  embryo  is 
situated,  and  where  tlie  germ  of  the  fu- 
ture plant  springs  from.  The  vessels  by 
which  the  grain  was  attached  to  the  pa- 
rent plant,  and  by  which  it  was  nourished,  were 
attached  to  this  end  of  the  seed  lobe.  When  the 
seed  is  matured,  these  umbilical  vesseb  separate, 
the  point  of  separation  then  closes  up,  and  the 
grain  may  then  be  easily  detached  from  the  chaff 
by  which  it  is  enveloped.  There  are  two  sorts 
of  wheat  generally  cultivated  in  this  country, 
triiicum  hyhemum^  or  winter  wheat,  and  triticum 
CMtitntmy  spring  or  summer  wheat. 

WitOer  Wheat  has  a  large  plump  ear,  smooth, 
or  destitute  of  awn,  with  a  conspicuous  bloom, 
and  a  strong,  vigorous,  and  erect  stem.  It  is 
sown  in  autumn,  begins  to  vegetate  and  remains 
green  during  tlie  vrinter,  and  comes  to  maturity 
towards  the  end  of  the  following  summer.    It  is 


Winter  Wheat. 


very  apt  to  pass  into  varieties, 
arising  from  sou,  climate,  and 
modes  of  culture.  Two  of  tlie 
most  marked  of  them  are  the 
red  and  white  wheat.  The  red 
wheat  has  a  thicker  and  rougher 
envelope,  is  of  a  hardier  nature 
than  tlie  other,  and  consequently 
more  suited  for  cold  and  high 
situations ;  but  it  is  less  produc- 
tive, and  yields  a  flour  of  an  in- 
ferior qusJity. 

Spring  Wheat,  This  is  sup- 
posed to  have  come  from  tlie 
north  of  Europe.  It  is  less  hardy 
than  the  winter  w^heat,  the  stem 
is  more  slender  and  delicate, 
the  ear  thinner  and  di'ooping, 
and  furnished  with  beards  or 
awns.  This  grain,  which,  in 
our  uncertain  climate,  cannot  be  safely  or  pro- 
ductively cultivated  throughout  the  kingdom,  is 
yet  domesticated  in  the  more  southerly  and  Uie 
midland  districts.  As  its  grain  is  smaller  than 
that  of  the  common  winter  wheat,  and  as  its  pro- 
duce is  less  abundant,  the  farmer  would  not  be 
led  to  its  cultivation  could  he  be  certain  of  suc- 
cess with  earlier  sown  seed,  or  if,  in  the  progress 
of  his  agricultui-al  operations,  Uie  land  could  al- 
ways be  got  ready  for  the  autumnal  sowing.  Tlie 
principal  advantage  to  be  derived  from  the  adop- 
tion of  summer  wheat  consists  in  the  security 
which  it  offers  against  the  injurious  effects  of  a 
cold  and  rainy  spring ;  so  that,  in  situations  and 
seasons  where  winter  sown  wheat  is  so  £eu*  in- 
jured as  to  destroy  all  prospect  of  a  harvest,  this 
delicate  but  more  rapidly  growing  species  may 
be  more  confidently  depended  on  for  yielding 
its  increase.  Some  farmers,  w^hen  they  per- 
ceive that  the  seed  which  they  have  sown  in 
autumn  fails  and  goes  off  in  patches  from  any 
untowai-d  causes,  are  accustomed  to  rake  spring 
wheat  into  the  vacant  spaces,  and  wherever  the 
plants  appear  weak  and  thin.  By  this  means 
the  uniformity  of  the  crop  is  restored ;  and  if 
the  operation  has  not  been  delayed  beyond  the 
beginning  of  April,  the  spring  wheat  will  be  ma- 
tured, and  ready  for  the  sickle  at  the  same  time 
with  the  earlier  sown  plants.  This  mixture  of 
grain  is  of  no  consequence  to  the  miller ;  but  it 
would  of  course  be  improper  to  employ  the  pro- 
duce as  seed.  When  spring  wheat  is  sown  by 
itself,  the  season  for  this  operation  is  in  April  or 
the  early  part  of  May,  from  which  time  onward 
the  farmer  has  but  little  to  dread  from  any  se- 
verity of  weather.  It  is  said  that  this  species  of 
wheat  is  not  subject  to  blight  According  to 
the  analysis  of  Sir  H.  Davy,  the  nutritive  quality 
of  this  kind  is  not  quite  equal  to  that  of  winter 
wheat,  the  proportions  being  95^  per  cent,  in  the 
latter,  and  only  94  per  cent,  in  the  former,  of 
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tho  entire  bulk  of  the  graiDs.  The  gluten  con- 
taiaed  in  the  two  kinds  varies  in  a  yrester  degree, 
that  of  winter  wheat  being  24,  while  that  of 
spring  sown  corn  is  only  19,  ao  that  the  winter 
Tariely  is  more  eligible  for  the  purpose  of  the 

Egyptian    or    mang 
apiled  Wheat  (tritieum  W. 

ectnpontumj.   This  spe- 
cies of  wheat,  called  also  '    ' 
tha    "  com    of    abun- 
dance," ia  chiefly  culti- 
Tated  in  Egypt  and  some 

parts  of  Italy.      It   is  '' 

supposed  to  be  of  AM-  ' 
can  origin,  and  in  It* 
qnalities  and  habits  le- 
sembles  the  spring 
wheal,  above  described, 
more  than  any  other. 
The  steiu  or  rachis  of 
this  species  is  branched, 
and  beaiB  aereral  eara  o„ju- ~  ~™_ -ai^ 
or  spikelels.    The  ear  What. 

is  bearded,  and  the  grains  are  thinner  than  those 
of  winter  wheat.  Tbis  kind  will  endure  the 
extremes  of  moistare,  as  well  as  a  high  tem- 
perature, without  injury,  so  that  it  is  peculiariy 
ad^ted  to  the  climate  of  the  countries  wliere  it 
is  chiefly  raised. 

Spdt  Wheat  (iritiam  tptUa).  This  is  con- 
jectured to  hsTe  been  the  species  of  wheat  used 
by  the  Romans,  and  the  tea  of  the  Greeks,  al- 
though this  lattw  name  has  been  given  to  m^ze, 
a  grain  with  which  the  ancients  were  totally 
unacquainted.  This  variety  is  still  cnltiTated 
on  the  continent,  and  to  a  considerable  extent  in 
the  south  of  Europe.  A  eoarse  soil  will  produce 
it,  and  it  requires  less  culture  and  attention  than 
the  finer  qualities  of  wheat.  In  many  parts  of 
Germany,  in  Switzerland,  in  the  south  of  France, 
in  the  north  of  Airiea,  and  at  the  Cape  of  Good 
Hope,  spelt  is  raised  in  oonmdeiable  abnadance. 
It  is  also  common  in  Spain,  and  is  given  to 
horses  instead  of  I>a]iey,  when  that  grain  h^>- 
pena  to  be  scarce.  It  is  said,  too,  that  tjiis  va- 
riety of  wheat  is  well  suited  to  the  climate  and 
acni  of  Australia,  "niere  are  two  varieties  of 
■pelt,  one  with  awns,  and  the  other  quite  bttre. 
The  spike  of  this  It^Ur  variety  is  scantily  sup- 
plied with  grains,  which  have  a  very  slight  en- 
velope of  chaff,  the  individnal  gmina,  however, 
an  laige  and  plump.  It  is  ahnoat  univeraally  a 
spring  sown  crc^,  and  grows  laxnriantly,  with 
a  thiek  nearly  aolid  onlm.  The  bread  made 
fma  it  is  of  a  dry  quality, 

Ow  Sfdad  Whaat  ftrUiemu  atnueoeeumj. 
This  variety  goes  nnder  the  name  of  St  Peter's 
com.  It  is  a  very  dimlnntive  plant,  and  the 
■pike  contain*  only  a  linglB  row  of  grains.  It  is 
cultivated  in  the  more  Alpine  parts  of  Switzer-  1 
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land,  and  oonlain*  lau  gluten  than 
the  common  sort* ;  on  tliis  ac- 
count it  is  leas  adapted  for  tlie 
manufacture  of  bread,  and  is  used 
iu  soups  and  gruels.  The  fonr- 
dded  form  of  the  ripe  ear  is  so 
regular,  that  It  has  the  appear- 
ance of  being  carved  out  of  ivory. 
The  stem,  from  it«  hardness  and 
tenai^ty,  is  well  adapted  tot 
tliatihing,  for  which  purpose  it  ts 
generally  used.  Several  sfnllis 
grow  up  from  one  seed  of  wheat 
depodted  in  the  soil,  and  tho  num- 
ber varies  much  according  to  the 
manner  of  cnltivation  and  other 
accidental  circumstances.  The 
.power  of  renewing  and  multiply- 
ing the  Bt«mB  possessed  by  the 
grain-hearing  plants,  is  called  tiCertny  by  agricul- 
tutiats.  In  its  progress  the  stalks  do  not  rise 
immediately  from  the  geim,  but  are  thrown  out 
from  different  points  of  the  infent  sprouts  while 
they  ore  yet  in  contact  with  the  mdst  soil.  The 
increase  of  plants  by  thismeans  is  often  moat  as- 
tonishing, and  it  is  an  admirable  providon  to 
repair  and  counteract  the  variona  casualties  to 
which  these  plants  are  liable  in  the  eariier  ttagu 
of  their  progress.  Among  these  casualties  iu>t 
the  least  common  ia  that  of  the  depredations  of 
the  wheat  fly  (muita  pumilionuj.  Thia  insect 
Is  in  the  habit  of  depoMting  its  ^gs  in  the  very 
centra  of  the  young  plant,  and  when  these  ara 
hatched  Into  larvc,  the  primary  shoot  is  by  these 
worms  instontiy  devoured.  Did  the  plant  pos- 
sess within  itself  no  means  of  repairing  this  in- 
jury, the  whole  previous  labour  of  the  husband- 
man would  in  this  case  have  been  in  vain.  But 
this  destruction  occurring  in  the  sprii^  of  t^ 
year,  when  the  vegetative  power  of  the  plant  is 
in  the  greatest  activity,  an  eSFort  is  produced 
somewhat  analogous  to  that  of  heading  down  a 
fr^t  tree,  shoots  immediately  spaing  up  from  the 
divided  part,  the  jJant  becomes  more  firmly 
rooted,  and  produce*  probably  a  dozen  stems  and 
esia,  where,  but  for  the  temporary  uiischief,  it 
might  have  sent  forth  only  one. 

Several  extraordinary  bets  have  beun  recoidtd 
in  oonnectiou  with  the  inhraent  power  of  mul- 
tiplication poBseaaed  by  these  vegetables.  Among 
othees,  Kenelm  Digby  asserted,  in  ]6(I0,  that 
"  there  was  in  the  possession  of  the  Pathers  of 
the  Christian  doctrine  at  Paris  a  plant  of  htriey, 
which  they  at  that  time  kept  aa  a  curionty,  and 
which  consisted  of  two  hundred  and  forty-nine 
stalka  springing  from  one  root  or  grain,  and  in  - 
whidi  they  counted  above  eighteen  thousand 
grain*  or  seeds  of  barley."  In  the  Philosophical 
Tiansactiona  it  ia  reaordod,  that  Mr  C.  Miller  of 
Cambridge,  the  son  of  the  eminent  Iiortionltorist, 
■owed,  on  ibe  3nd  of  June,  a  few  grains  of  com- 
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mon  red  wheat,  one  of  the  plants  from  which 
liad  tillered  so  much,  that  on  the  8th  of  August 
he  was  enabled  to  divide  it  into  eighteen  plants, 
all  of  which  were  placed  separately  in  the  ground. 
In  the  course  of  September  and  October  so  man  j 
of  these  plants  had  again  multiplied  their  stalks, 
tliat  the  number  of  plants  which  were  separately 
set  out  to  stand  the  winter  was  sixty-seven. 
With  the  first  growth  of  the  spring  the  tillering 
again  went  forward,  so  that  at  the  end.  of  March 
and  beginning  of  April  a  &rther  division  was 
made,  and  the  number  of  plants  now  amoimted 
to  five  hundred.    Mr  Miller  expressed  his  opi- 
nion, that  befora  the  season  had  too  far  advanced 
one  other  division  might  have  been  efiected,  when 
the  number  might  have  been  at  least  quadrupled. 
The  five  hundred  plants  proved  extremely  vi- 
gorous, much  more  so  than  wheat  under  ordi- 
nary culture,  so  that  the  number  of  ears  submit- 
ted to  the  sickle  was  21,109,  or  more  than  forty 
to  each  of  the  divided  plants :  in  some  instances 
there  were  one  hundred  ears  upon  one  plant. 
The  ears  were  remarkably  fine,  some  being  six 
or  seven  inches  long,  and  containing  from  sixty 
to  seventy  grains.      The  wheat,  when  separated 
from  the  straw,  weighed  forty-seven  pounds  and 
seven  ounces,  and  measured  three  pecks  and 
three  quarters,  the  estimated  number  of  grains 
being  576,840. 

Such  an  enormous  increase  is  not  of  course  at- 
tainable on  any  great  scale,  or  by  the  common 
modes  of  culture ;  but  the  experiment  is  of  use 
as  showing  the  vast  power  of  increase  with  which 
the  most  valuable  of  vegetables  is  endowed,  and 
which,  by  judiciously  varying  the  mode  of  til- 
lage, may  possibly  in  time  be  brought  into  bene- 
ficial action. 

The  ordinary  produce  of  wheat  varies  exceed- 
ingly, depending  much  upon  the  quality  of  the 
soil,  the  nature  of  the  season,  and  the  mode  of 
culture.  The  average  produce  of  the  soil  of  a 
country  depends,  as  does  every  other  species  of 
production,  upon  the  advance  of  its  inhabitants 
in  knowledge  and  in  the  possession  of  capital. 
It  has  been  conjectured,  that  in  the  Idth  century 
an  acre  of  good  land  in  England  would  produce 
twelve  bushels  of  wheat.  In  two  centuries  this 
rate  of  produce  appears  to  have  greatly  increased. 
.  Hanison,  writing  in  1574,  says,  *^  The  yield  of 
our  come-ground  is  much  after  this  rate  follow- 
ing:— ^Throughout  the  land  (if  you  please  to 
make  an  estimate  thereof  by  the  acre),  in  meane 
and  indifferent  years,  wherein  each  acre  of  rie 
or  wheat,  well  tilled  and  dressed,  will  yield  com- 
mon! ie  sixteene  or  twentie  bushels ;  an  acre  of 
barley,  six-and-thirtie  bushels ;  of  otes,  and  such 
like,  four  or  five  quarters ;  which  proportion  is 
notwithstanding  ofl  abated  toward  the  north,  as 
it  is  oftentimes  surmounted  in  the  south."  The 
mean  produce  in  Great  Britain,  according  to 
tlie  estimate  of  Mr  Arthur  Young,  did  not,  at 


the  time  when  he  wrote  (about  fifty  years  ago) 
exceed  twenty-two  and  a  half  bushels  per  acre. 
Other  and  later  writers  have  calculated  tlie  aver- 
age at  from  twenty-four  to  twenty-eight  bushels ; 
while  the  author  of  the  Reports  on  Agriculture 
for  Middlesex  has  asserted,  that  the  medinm 
quantity  in  that  county  is  forty  bushels,  the 
highest  produce  he  has  known  being  sixty-eight, 
and  the  lowest  twelve  bushels  per  acre.    The 
land  in  the  county  which  was  the  subject  of  these 
Reports,  owing  to  its  proximity  to  the  metropo- 
lis, may  be  considered  as  in  a  state  of  high  con- 
dition, and  much  beyond  the  ordinary  rate  of 
fertility.    At  all  times,  and  in  every  country, 
some  situations  will  be  found  more  prolific  than 
others,  and  some  individuals  will  be  more  suc- 
cessful in  their  agricultural  labours.    Pliny  has 
related  a  case  which  occurred  among  the  Bo- 
mans,  where  this  success  was  seen  in  so  marked 
a  degree,  that  the  able  agriculturist  who,  by  ex- 
celling his  countrymen,  had  rendered  himself 
the  object  of  envy,  was  cited  before  the  Cunile 
Edile  and  an  assembly  of  the  people,  to  answer 
to  a  charge  of  sorcery,  founded  on  his  reaping 
much  larger  crops  from  his  very  small  spot  of 
ground  than  hb  neighbours  did  firom  their  ex- 
tensive fields.    '^  In  answer  to  this  charge  Cre- 
sinus  produced  hb  efficient  implements  of  hus- 
bandry, hb  well-fed  oxen,  and  a  hale  young  wo- 
man hb  daughter,  and  pointing  to  them,  ex- 
claimed. These,  Romans,  are  my  instruments  of 
witchcrafl;  but  I  cannot  here  diow  you  my  la- 
bours, sweats,  and  anxious  cares." 

It  will  easily  be  conceived  that  the  quantity 
of  straw  must  vary  considerably  from  year  to 
year,  according  to  the  seasons,  and  that  this  pro- 
duce will  likewise  be  generally  influenced  by  the 
nature  of  the  soil.  It  b  therefore  impossible  to 
give  any  certain  information  upon  this  point ; 
but  it  will  perhaps  amount  to  a  near  approxima- 
tion to  the  truth,  if  we  consider  that  for  every 
twelve  bushels  of  wheat,  one  load,  containing 
thirty-six  trasses  of  straw,  will  be  obtained,  the 
weight  of  which  b  11  cwt.  2  qrs.  8  lbs.  The 
straw  of  summer  wheat  b  more  agreeable  to 
cattle  than  that  produced  from  winter  sowing.* 

Thb  most  important  vegetable  is  not  wholly 
free  from  casualties  apart  from  climate.  The 
principal  of  these  are  blight,  mildew,  and  smut, 
which  we  have  already  explained  in  the  chapter 
on  the  diseases  of  vegetables. 

There  are  two  modes  of  sowing  wheat  prac- 
tised by  agriculturbts.  The  one  consbts  in  scat- 
tering the  grain  from  the  hand  over  the  well- 
ploughed  fields,  and  b  called  sowing  broad-cast; 
the  other  is  by  sowing  it  in  uniform  drills,  or 
dibbling  it,  and  afterwards  hoeing  and  clearing  it 
firom  weeds.  This  latter  practice  was  attempted 
in  the  time  of  lord  Bacon ;  but  it  was  abandoned 
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OD  the  score  of  expense.  In  1GG9  Evelyn  pre- 
sented to  the  royal  society  a  description  of  a  sow- 
ing machine,  inyented  hy  Locatelliy  a  native  of 
Italy,  who  had  obtained  a  patent  for  its  use  in 
Spain,  having  demonstrated  its  utility  by  public 
experiment.  The  drill  plough,  however,  says  a 
recent  writer,  was  not  used  in  England,  and  was 
perhaps  quite  unknown  to  a  body  of  men  who 
are  proverbially  slow  all  over  the  world  to  adopt 
any  improvement,  till  public  attention  was 
awakened  to  it^  in  the  early  part  of  the  last  cen- 
tury, by  the  celebrated  Jethro  Tull,  who,  after 
practically  following  for  some  years  his  own  im- 
proved plan  of  husbandry,  and  thereby  proving 
its  advantages,  published  a  particular  account  of 
his  process  in  the  year  1739.  This  work,  which 
he  entitled  *'An  Essay  on  Horse-hoeing  Hus- 
bandry/' became  highly  popular,  compelling  the 
attention  of  English  agriculturists  to  the  sub- 
ject, and  engaging  no  less  the  consideration  of 
scientific  foreigners.  The  system  of  Mr  Tull 
consisted  in  discarding  the  old  method  of  scatter- 
ing seed  upon  the  land  broad-cast,  and  in  substi- 
tuting a  mode  of  sowing  the  grain  in  straight 
rows  or  furrows,  by  means  of  an  implement  more 
perfect  than  Locatelli's  machine,  which  delivered 
the  seed  at  proper  intervals,  and  in  the  exact 
quantity  that  was  found  most  beneficial.  Spaces 
of  fifty  inches  breadth  wero  left  between  the  fur- 
rows, so  that  the  land  could  be  ploughed  or 
horse-hoed  in  these  intervals  at  various  periods 
during  the  growth  of  the  crop,  the  object  of  these 
hoeings  being  to  bring  fresh  portions  of  the  soil 
into  contact  with  the  fibrous  roots  of  the  plants, 
and  thus  to  render  every  part  in  turn  available 
for  their  nutrition.  One  material  advantage  that 
results  from  the  new  method  of  husbandry  is  the 
saving  which  it  occasions  in  seed-corn,  and  which 
is  said  to  amount  to  five-eighths  of  the  quantity 
usuaUy  expended  in  the  old  method. 

A  bushel  of  wheat  of  the  average  weight,  when 
ground  into  flour,  yields  the  following  produce : 

Bread  Flour,  *         .  .        .  47 

Fine  Pollard,       ....  4} 

Coarse  Do., 4 

Bran,  2J 

Loss, 2 

The  method  of  making  loaf  bread,  similar  to 
tliat  used  in  the  present  day,  was  known  in  the 
east  at  a  very  early  period ;  but  neither  the  pre- 
cise time  of  tlie  discovery,  nor  the  name  of  the 
person  to  whom  mankind  is  indebted  for  it,  has 
been  handed  down  to  us.  That  the  Jews  knew 
how  to  make  bread  in  the  time  of  Moses,  or  above 
1600  years  before  Aie  conmiencement  of  the 
Christian  era,  is  evident  from  the  prohibition  of 
the  use  of  leavened  bread  during  the  celebration 
of  the  pasBOver.    There  is  no  evidence  that  loaf 


bread  was  known  to  Abraham,  for  in  his  history 
cakes  are  frequently  mentioned,  but  loaf  bread 
or  leavened  bread  never.  It  can  scarcely  be 
doubted  that  the  Jews  learned  the  art  of  making 
loaf  bread  from  the  Elgyptians.  The  Greeks  in- 
form us  that  they  were  taught  the  method  of 
making  loaf  bread  by  the  god  Pan.  We  learn 
fipom  Homer  that  loaf  bread  was  known  during 
the  Trojan  war.  Pliny  tells  us  that  no  bakers 
existed  at  Rome  till  the  year  580  after  the  build- 
ing of  the  city,  or  about  two. hundred  years  be- 
fore the  commencement  of  the  Christian  era. 
Before  that  time  bread  was  made  in  private 
houses,  and  was  the  business  of  the  women.  The 
only  substance  fit  for  making  good  loaf  bread  is 
wheat  flour.  It  is  the  practice  of  some  to  mix 
this  flour  with  potatoe  stareh;  such  an  addition, 
however,  cannot  and  ought  not  to  exceed  dO  per 
cent.,  otherwise  the  flour  would  not  be  fit  for 
making  bread. 

The  process  of  baking  consists  in  mixing  wheat 
flour  with  water,  and  forming  it  into  dough.  The 
average  proportion  is  two  parts  of  water  to  three 
of  flour  by  weight;  but  this  proportion  varies 
considerably,  according  to  the  age  and  quality  of 
the  flour.  In  general  the  older  and  better  the 
flour  is,  the  greater  is  the  quantity  of  water  re- 
quired. If  the  dough,  after  being  thus  formed, 
be  allowed  to  remain  for  some  time,  the  sugar  of 
the  farina  undergoes  a  fermentation,  being  de- 
composed into  carbonic  acid  and  alcohol.  The 
gluten  which  exists  in  every  part  of  this  dough 
prevents  the  carbonic  acid  from  escaping;  it 
therefore  heaves  up  the  dough  in  every  part,  and 
more  than  doubles  its  bulk.  The  fermentation, 
however,  does  not  stop  when  the  sugar  is  decom- 
posed, it  continues  to  act  upon  the  alcohol,  and 
gradually  converts  it  into  acetic  and  lactic  acids. 
The  consequence  of  this  last  action,  which  can- 
not be  prevented  on  account  of  the  slowness  of 
the  vinous  fermentation  of  the  dough,  is,  that  it 
acquires  a  sour  taste  and  smell,  and  if  it  be  baked 
in  the  oven,  though  the  loaf  is  fiill  of  eyes,  and 
possesses  the  characters  of  loaf  bread,  yet  its  acid 
taste  and  smell  render  it  disagreeable  to  the  pa- 
late, and  unfit  for  the  purposes  of  food.  Dough 
that  has  been  allowed  to  ferment  in  this  way  is 
called  leaven;  but  if  a  small  quantity  of  this 
leaven  be  mixed  with  new  made  dough,  and  the 
mixture  laid  aside  for  a  few  hours,  fermentation 
commences  and  goes  on  much  more  rapidly,  so 
that  the  dough  sweUs  to  at  least  twice  its  ori- 
ginal bulk.  If  it  be  now  put  into  the  oven  and 
baked,  the  fermentation  is  checked  before  any 
acid  begins  to  be  formed,  and  the  bread  is  full  of 
eyes,  light,  spongy,  and  sweet. 

Tlie  ancient  Gauls  and  Spaniards,  as  Pliny  in- 
forms us^  contrived  another  method  of  bringing 
on  a  fermentation  in  dough.  Instead  of  leaven 
they  added  to  the  dough  a  quantity  of  the  j^east 
or  barm^  which  collects  on  the  surface  of  fer- 
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nientiug  beer.  This  addition  occasions  fully  as 
speedy  a  fennentation  as  learen,  and  it  is  not 
nearly  so  apt  to  give  the  bread  a  sour  flavour. 
About  the  end  of  the  17th  century  the  bakers  of 
Paris  began  to  substitute  yeast  for  leaven.  The 
practice  was  discovered^  and  declidmed  against. 
Tlie  faculty  of  medicine,  in  1G68,  declared  it  pre- 
judicial to  the  health;  and  many  years  elapsed 
before  the  bakers  were  able  to  convince  the  pub- 
lic that  bread  raised  by  means  of  yeast  is  better 
than  that  fermented  by  leaven.  Barm  is  now 
employed  in  preference  to  leaven  in  every  civil- 
ized country.  In  this  country  the  yeast  used 
by  bakers  is  made  artificially,  chiefly  from  pota- 
toes. The  process,  according  to  Dr  Thomson,  is 
nearly  as  follows :  A  certain  quantity  of  salt  is 
dissolved  in  water,  the  temperature  of  which  va- 
ries, according  to  circumstances,  from  70^  to  100^. 
Yeast  is  mixed  with  this  water,  and  then  a  por- 
tion of  flour  is  added,  but  always  less  than  b  ul- 
timately employed  in  forming  the  finished  dough. 
The  mixture  is  covered  up,  and  set  apart  in  a 
warm  place.  Fennentation  begins  to  be  evident 
in  about  an  hour.  The  sponge^  so  the  imperfect 
dough  is  called,  begins  to  swell  up  in  consequence 
of  the  evolution  of  carbonic  acid  gaa.  This  gas, 
being  confined  by  the  adhesive  nature  of  the 
gluten,  heaves  up  the  sponge  to  twice  its  original 
bulk.  Being  no  longer  capable  of  containing 
this  pent  up  gas,  it  bursts,  and  subsides.  This 
alternate  rising  and  falling  of  the  sponge  might 
be  repeated  a  great  many  times ;  but  unless  the 
baker  stops  it  after  the  second,  or  at  the  utmost 
the  third  dropping  of  the  sponge,  the  bread  inva- 
riably proves  sour ;  he  therefore,  at  this  period, 
adds  to  the  sponge  the  remaining  quantity  of 
flour,  water,  and  salt,  and  incorporates  these  new 
materials  with  the  sponge  by  a  long  and  labori- 
ous course  of  kneading.  After  this  the  dough  is 
left  to  itself  for  a  few  hours,  during  which  time 
it  continues  in  a  state  of  active  fermentation, 
diffused  through  every  part  of  it.  It  is  then 
subjected  to  a  second,  but  much  less  laborious 
kneading,  in  order  to  distribute  the  imprisoned 
gas  as  equally  as  possible  through  the  whole 
dough.  It  is  now  weighed  out  into  the  portions 
requisite  to  form  the  kinds  of  bread  desired. 
These  portions  are  shaped  into  loaves,  and  set 
aside  for  an  hour  or  two  in  a  warm  situation. 
The  fermentation  still  goes  on,  and  gradually  ex- 
pands the  mass  to  double  its  former  bulk.  They 
are  now  put  into  the  oven  and  baked  into  loaves. 
The  mean  heat  of  the  oven  is  about  448^.  This 
heat  immediately  stops  the  fermentation;  but 
the  gas  already  generated  is  swelled  out  by  the 
heat,  and  gives  the  loaf  its  characteristic  vesicu- 
lar structure.  When  bread  is  taken  out  of  tlie 
oven  it  is  lighter  than  when  put  in,  from  the 
evaporation  of  a  portion  of  moisture  during  the 
baking.  A  portion  of  the  starch,  also,  is  con- 
verted into  sugar. 


«••  Ryb  (swale  cereaU).    This 

grain  has  an  appearance  somcf- 
thing  intermediate  between 
wheat  and  barley.  The  ear  is 
bearded,  and  the  stem  taU  and 
slender.  Four  species  of  this 
plant  are  enumerated,  seoale 
tillosfsm,  crientaley  creCicum^  and 
eereale.  The  last  only  is  cul- 
tivated in  Britain.  The  rais- 
ing of  rye  was  formerly  much 
more  practised  in  this  country 
than  at  present.  Two  centu- 
ries ago  lye  flour,  either  alone 
or  mixed  with  wheaten  flour, 
formed  the  common  bread  of 
this  countT}%  Now  this  mix- 
ture is  only  partially  used.  At 
^y^  present  rye  is  cultivated  by 
our  farmers  principally  that  they  may  draw  from 
it  a  supply  of  green  food  for  their  flocks.  For 
this  purpose  the  plants,  which  are  sown  in  No- 
vember, are  eaten  early  in  the  spring,  before  they 
begin  to  spindle,  which  they  will  do  towards  tlie 
end  of  March.  After  this  stage  of  the  growth 
has  takeh  place,  the  succulent  quality  of  the 
blade  is  impaired,  it  becomes  coarse  and  harsh, 
and  is  no  longer  agreeable  to  animals.  When 
rye  is  left  to  ripen  its  seeds,  these  are,  for  the 
most  part,  applied  in  this  country  to  purposes 
distinct  fit>m  human  food ;  the  principal  use  to 
which  the  grain  is  put  being  the  preparation  of 
a  vegetable  acid,  to  be  employed  by  tanners  in 
an  operation  which  they  call  raisifigy  and  where- 
by tiie  pores  of  the  hides  are  distended,  so  as  to 
dispose  them  the  more  readily  to  imbibe  the  tan- 
ning principle  of  the  oak-bai*k,  which  is  after* 
wards  applied.  Rye,  when  parched  and  ground, 
has  been  recently  used  as  a  substitute  for  cofiee. 
It  would  be  diflicult,  however,  to  convince  any 
one  accustomed  to  the  use  of  this  grateful  beve- 
rage, that  the  grain  of  home  production  is  ever 
likely  to  take  place,  at  least  to  any  extent,  of 
the  fragrant  Mocha  bean.  In  fact  rye  contains 
neither  the  aromatic  nor  stimulating  properties 
which  render  coffee  so  grateful. 

Rye  straw  is  useless  as  fodder,  but  forms  an 
excellent  material  for  thatching,  and  is  so  suit- 
able for  stufling  horse-collars,  that  saddlers  will 
usually  pay  for  it  a  very  good  price. 

The  8ee€U0  cereale^  which  is  said  to  be  a  native 
of  Candia,  was  introduced  into  England  many 
ages  ago.  There  are  two  varieties  of  this  species^ 
occasioned  more  probably  by  diflerence  of  cul- 
ture than  by  any  inherent  variation  in  the  plants ; 
one  is  known  as  winter,  and  the  other  as  spring 
lye. 

It  was  formerly  usual  *to  sow  rye  together 
with  an  early  kind  of  wheat.  The  harvested 
grain,  thus  necessarily  intermixed,  was  termed 
meslin^  from  miscellanea;  it  also  obtained  the 
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Dffme  of  munff'-com,  corruptly  from  moni-^omy 
because  bread  made  with  it  wm  commonly  eaten 
in  monaateiies. 

With  the  exception  of  wheat,  rye  contains  a 
greater  proportion  of  gluten  than  any  other  of  the 
cereal  grains,  to  which  fact  is  owing  its  capabi- 
lity of  being  converted  into  a  spongy  bread.  It 
contains,  likewise,  nearly  five  parts  in  ertry 
hundred  of  ready^fcrmed  saccharine  matter,  and 
is  in  consequence  easily  conTertible  into  malt, 
and  thence  into  beer  or  ardent  spirit ;  bat  the 
pTodnoe  of  this  last  is  so  small,  in  comparison 
with  that  of  malted  barley,  as  to  offer  no  in* 
duoement  for  its  employment  to  that  purpose. 
Rye  has  a  strong  tendency  to  pass  rapidly  from 
the  yinouB  to  the  acetous  state  of  fermentation, 
and  whenerer  that  circumstance  has  intervened, 
it  would  be  vain  to  attempt  either  to  brew  or  to 
distil  it.  Unmalted  rye  meal  is  mixed  in  Hol- 
land with  barley  malt,  in  the  proportion  of  two 
parts  by  weight  of  the  former,  with  one  part  of 
the  latter,  and  the  whole  being  fermented  to- 
gether, forms  the  wash  whence  is  distilled  all 
the  grain  spirit  produced  in  that  country,  and 
known  throughout  Europe  as  Hollands,  Geneva. 
There  must,  however,  be  some  circumstances  of 
a  peculiar  nature  connected  with  the  process,  as 
conducted  by  the  Dutch  distillers,  since  no  at- 
tempts made  elsewhere  have  ever  been  success- 
fill  in  obtaining  a  spirit  having  the  same  good 
qualities. 

Rye  is  the  common  bread-corn  in  all  the  sandy 
districts  to  the  south  of  the  Baltic  sea  and  the 
Gulf  of  Finland,  furnishing  abundance  of  food 
for  the  numerous  inhabitants  of  places  which, 
without  it,  must  have  been  little  better  than 
sandy  and  uninhabited  deserts.  In  these  dis- 
tricts it  not  only  forms  the  chief  article  of  con- 
sumption, but  fomishes  a  material  of  some  con- 
sequence to  the  export  trade  of  the  Prussian 
ports. 

The  peasantry  in  Sweden  subsist  very  gene- 
rally upon  rye-cakes,  which  they  bake  only 
twice  in  the  course  of  the  year,  and  which,  dur- 
ing roost  part  of  the  time,  are  consequently  as 
hard  as  a  board.  Linnieus  observed  a  curious 
practice  in  Lapland.  One  part  of  rye  and  two 
parts  of  barley  being  mixed  together,  the  seed 
is  committed  to  the  ground  as  soon  as  the  earth 
is  capable  of  tillago  in  the  spring.  The  barley 
shoots  up  vigorously,  ripens  its  ears,  and  is 
reaped ;  while  the  rye  merely  goes  into  leaf  with- 
out shooting  up  any  stem,  its  growth  being  re- 
tarded by  the  barley,  which  may  be  said  to 
smother  it.  After  the  barley  is  reaped,  the  rye 
advances  in  growth,  and,  without  any  fisirther 
care  of  the  cultivator,  yields  an  abundant  crop 
in  the  following  year. 

This  grain,  to  which  so  many  human  beings 
are  thus  indebted  for  aliment,  is  subject  to  a  dis- 
ease which,  when  it  occurs,  not  only  deprives  it 


of  all  its  useful  properties  as  food,  but  renders  it 
absolutely  noxious,  and,  it  may  even  be  said, 
poisonous  to  man.  When  thus  diseased  it  is 
called  by  English  farmers  homed  tye^  and  by 
the  French  erffot^  from  the  &ncied  resem- 
blance to  a  cock's  spur  of  an  excrescence  which 
the  grain  then  bears.  Whenever  this  disease 
has  been  witnessed,  it  has  usually  happened  that 
a  wet  spring  has  been  succeeded  by  a  summer 
more  than  ordinarily  hot.  Tissot,  a  French 
phyrician,  bestowed  much  attention  on  this  sub- 
ject, and  upon  its  melancholy  consequences.  It 
is  fh^m  him  we  learn  that  the  excrescence  just 
mentioned  is  an  irregular  vegetation,  which 
springs  from  the  middle  substance,  between  the 
grain  and  the  leaf,  growing  to  the  length  of  an 
inch  and  a  half,  and  being  two-tenths  of  an  inch 
broad.    It  is  of  a  brownish  colour. 

Bread  which  is  made  of  rye  thus  diseased  has 
an  acrid  and  nauseous  taste,  and  its  use  is  fol- 
lowed by  spasmodic  symptoms  and  gangrenous 
disorders.  These  effiscts  cannot  by  any  means  be 
classed  among  imaginary  evils.  In  1596  an  epi- 
demic prevailed  in  Hesse,  which  was  wholly  as- 
cribed to  the  use  of  homed  rye.  Some  of  the 
pereons  who  had  unfortunately  partaken  of  this 
food  were  seized  with  epilepsy,  the  attacks  of 
which,  for  the  most  part,  ended  fatally;  of  others, 
who  became  insane,  few  ever  fully  recovered  the 
proper  use'  of  their  senses;  while  some,  who 
were  apparently  restored,  were  liable  through 
life  to  periodical  returns  of  their  disorder. 

Similar  calamities  were  experienced  in  differ- 
ent parts  of  the  continent  at  various  times,  be- 
tween 1048  and  1796,  and  these  visitations  have 
been  recorded  by  Burghart,  Hoffman,  and  othen. 
In  1709,  this  diseased  condition  of  the  rye  oc- 
curred in  a  part  of  France  to  such  a  degree,  that 
in  consequence  of  it  no  fewer  than  five  hundred 
patients  were  at  one  time  under  care  of  the  sur- 
geons at  the  public  hospital  at  Orleans.  The 
symptoms  first  came  on  with  all  the  apparent 
characteristics  of  drunkenness,  afler  which  the 
toes  became  diseased,  mortified,  and  fell  off.  The 
disorder  thence  extended  itself  up  the  leg,  and 
frequently  attacked  the  trunk,  and  this  some- 
times occurred  even  after  amputation  of  the  dis- 
eased limbs  had  been  performed,  with  the  vain 
hope  of  stopping  the  progress  of  the  disorder. 

The  poisonous  quality  of  homed  rye  is  not 
exerted  upon  human  beings  alone,  both  insects 
and  larger  animals  having  been  fatally  affected 
by  it;  even  flies,  that  merely  settled  casually 
upon  the  grain,  have  been  killed  by  that  means; 
and  deer,  swine,  and  different  kinds  of  poultry, 
upon  which  experiments  were  tried,  all  died 
miserable  deaths,  some  in  strong  convulsions, 
and  othera  with  mortified  ulcers.  These  cir- 
cumstances must  have  been  troly  appalling  by 
their  severity  and  the  frequency  of  their  recur- 
rence.   Few  evils,  however,  are  wholly  of  as 


2U 


HCSIORY  OF  THB  VEGETABLE  KINGDOM. 


unmixed  character,  and  this  one  b  not  of  the 
number.  Ergot  of  fy«,  which  was  formerly  pro- 
ductive of  80  much  misery,  has  since  found  ad- 
mission as  a  medicine  into  our  pharmacopeias; 
it  acts  powerfully  on  the  uterus,  and  is  now,  in 
the  hands  of  skilftd  and  honest  practitioners,  ren- 
dered subservient  to  the  interests  of  society. 
Homed  rye  is  of  very  rare  occurrence  in  Great 
Britain. 

Barley  fhardeuMj.  This  species  of  grain 
has  a  seed  of  a  slenderer  form,  and  a  rougher 
covering  or  husk  than  that  of  wheat;  the  awn 
too  is  larger  and  more  serrated  than  any  of  the 
other  species  of  oom.  Barley  differs  still  more 
from  wheat  in  containing  more  £Euina  or  starch, 
much  less  gluten,  and  about  7  per  cent,  of  un- 
combined  saccharine  matter,  which  latter  wheat 
does  not  possess  previous  to  germination. 

Next  to  wheat,  barley  is  in  this  country  the 
most  important  grain,  being  used  chiefly  in  the 
formation  of  fermented  liquors  and  spirits. 
There  are  four  distinct  species  of  barley,  besides 
numerous  varieties :  hordeum  mdgare^  or  spring 
barley;  Kordcwa  hexcuUeanj  winter  or  square 
barley;  hordeum  d%stich<my  long-eared  barley; 
hordmim  zeoeritony  sprat  or  battle-dore  barley. 

The  Egyptians  have  a  tradition  that  barley 
was  the  first  of  the  cerealia  made  use  of  by  man, 
and  trace  its  introduction  to  their  goddess  Isis. 
The  native  country  of  barley,  however,  is  as 
little  known  as  that  of  wheat.  Some  travellers 
have  mentioned  it  as  being  produced  in  a  wild 
state  in  distant  parts  of  the  world ;  but  there  is 
reason  for  believing  that  all  statements  to  this 
effect  have  been  founded  in  error,  since  the  har- 
diest varieties  of  the  cultivated  grain  have  never 
yet  been  seen  to  propagate  themselves  during 
two  following  years.  The  seed  of  cultivated  bar- 
ley, when  cliance-sown,  will  indeed  produce 
plants;  but  the  grains  which  these  bear  are 
rarely,  if  ever,  seen  to  germinate.  Some  grasses 
which  have  been  placed  by  botanists  in  the  same 
genus  with  barley,  bear  to  it  a  strong  outward 
resemblance ;  yet  none  of  them  can,  by  any  de- 
gree of  culture,  be  brought  into  use  as  human 
food,  nor  indeed  be  made  to  exhibit  apy  marked 
improvement.  One  of  these  grasses,  the  kardetim 
murinum  of  Linnaeus,  known  commonly  as  wall- 
barley,  bears  the  nearest  resemblance  of  any  to 
the  cultivated  plant. 

In  one  respect  barley  b  of  more  importance  to 
mankind  than  wheat.  It  may  be  propagated 
over  a  wider  range  of  climate,  bearing  heat  and 
drought  better,  growing  upon  lighter  soils,  and 
coming  so  quickly  to  maturity,  that  the  short 
northern  summers,  which  do  not  admit  of  the 
ripening  of  wheat,  are  yet  of  long  enough  dura- 
tion for  the  perfection  of  barley.  It  is  Uie  latest 
sown,  and  the  earliest  reaped  of  all  the  summer 
grains.  In  warm  countries,  such  as  Spain,  the 
fiinners  can  gather  two  harvests  of  barley  within 


the  year,  one  in  the  spring  from  winter-sown 
grain,  and  the  other  in  autumn  from  that  sown 
in  summer.  Barley  sown  in  June  is  commonly 
ready  for  the  sickle  in  three  months  from  the 
time  of  the  seed  being  committed  to  the  ground; 
and  in  very  northern  climates  the  period  neces- 
sary for  its  growth  and  perfection  js  said  to  be 
of  still  shorter  duration.  Linns  us  relates,  in  his 
tour  in  Lulean  Lapland,  that  on  the  28th  of  July 
he  observed  the  commencement  of  the  barley 
harvest,  and  although  the  seed  was  sown  only  a 
few  days  before  midsummer,  that  the  grain  was 
perfectly  ripe,  the  whole  process  having  thus  oc- 
cupied certainly  not  longer  than  six  weeks. 

The  property  of  not  requiring  moisture  ad- 
mirably fits  barley  for  propagation  in  those 
northern  countries,  where  the  duration  of  sum- 
mer is  limited  to  a  very  few  months  in  the  year, 
and  where  wet  is  of  very  rare  occurrence  finom 
the  time  when  the  spring  rains  are  over,  at  the 
end  of  May  or  the  beginning  of  June—after 
which  period  the  seed-time  commences — ^until 
the  autumnal  equinox,  previous  to  which  the 
harvest  is  reaped. 

So  hurtful  is  excessive  moisture  to  the  plants, 
that  even  heavy  dews,  if  of  frequent  occurrence, 
are  found  injurious.  Wet  b  detrimental  at  all 
periods ;  but  the  mischief  b  exhibited  in  a  very 
difierent  manner,  according  as  it  occurs  before  or 
after  the  formation  of  the  ear.  If,  during  the 
former  stage,  the  leaves,  as  already  mentioned, 
will  become  yellow  and  nckly,  and  the  ears  will 
probably  not  make  their  appearance ;  whereas, 
if  these  should  already  have  been  formed,  and 
completely  filled  when  vbited  by  rain,  the  grain 
will  sprout  in  the  ear ;  and  should  the  weather 
which  follows  be  warm  and  genial,  this  growth 
will  be  so  rapid  that  the  ears  will  put  on  the  ap- 
pearance of  tufts  of  grass.  Barley  is  besides 
very  Uable  to  be  beaten  down  by  rain  and  to 
lodge ;  and  should  this  occur  after  the  filling  of 
the  ear,  germination  of  the  grains  will  take  place 
to  such  a  degree^  that  the  first  growth  will  be 
completely  rotted  and  destroyed  by  the  second* 
Grentle  showers,  however,  if  of  short  continuance, 
and  if  they  do  not  happen  either  very  early  afler 
the  plant  b  above  the  ground,  or  during  the  time 
of  blooming,  or  when  the  ear  b  full,  are  rather 
beneficial  than  hurtful.  It  b  worthy  of  remark 
that  the  very  quality  which  renders  barley  so 
precarious  a  crop  in  unsettled  climates,  imparts 
to  it  likewise  its  chief  value.  The  facility  with 
which  the  grain  is  made  to  germinate  b  favour- 
able to  the  operation  of  converting  it  into  malt, 
which  is,  in  fiict,  simply  the  process  of  germina- 
tion induced  and  carried  forward  up  to  and  not 
beyond  the  point  when  the  maximum  quantity 
of  saccharine  matter  is  developed  in  the  grain. 

Spring  Barlby — Hordeum  wdgare — ^is  the 
kind  most  commonly  cultivated  in  England.  Of 
thb  species  farmers  distingubh  two  sorts ;  one 
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the  oomiiioii,atid  the  other  the 
raA~ript  barley.  These,  in 
fsct,  are  the  wme  plant,  the 
latterbeing  a  variety  occasioned 
by  lon^  culture  upon  wann 
gravelly  eoili.  If  seeds  of  this 
kind  are  sovm  in  cold  or  strong 
land,  the  plants  will  ripen 
nearly  a  fortnight  earlier  than 
aeeda  taken  from  other  strong 
land ;  but  this  holds  good  only 
(tnring  the  fiiM  year.  This 
variety  is  said  in  extraordinaiy 
aawone  to  have  been  returned 
to  the  bam  within  two  months 
in  this  country.  Siberian  bar- 
ley, another  variety,  was 
brought  into  culture  in  the 
year  1768,by  Mr  Haliday,  who 
Rceived  a  very  small  portion 
out  of  about  a  pint  of  seed  which  had  been  pre- 
sented by  a  foreign  nobleman  to  the  London 
Society  for  the  Ekicout^^ement  of  Arts.  This 
variety  exhibits,  on  first  coming  up,  a  broader 
blade,  and  is  of  a  deeper  g^'een  tlian  common  bar- 
ley. The  ears  are  shorter,  containing  only  from 
fire  to  nine  groins  'in  length,  while  the  com- 
mon sort  lias  from  nine  to  thirteen  grains.  Si- 
berian barley  arrives  at  maturity  about  a  fort- 
night earlier  than  other  kinds. 

WiHTBS    or     Sou  ABB  ". 

BARi.Br,  called  also  Beab, 
or  Btdo — Hordaiaihaau- 
(jcAon — is  the  second  spe- 
cies, (?).  This  is  raraly 
GDltivated  in  the  south- 
ern parts  of  England; 
bnt  in  the  northern  eoun-  \ 
ties  and  in  Scotland  is  \ 
very  generally  sown, 
beingamuchmore  hardy 
plant  than  spring  barley. 
The  grains  are  laige  and 
plump,  and  the  spike  is 
thicker  and  shorter  than 
the  last-described  spe-' 
dea,  being  seldom  longer 
than  two  inches,  and 
square.    Maltsters  in  the 

sonthern  division  of  the  Wotm  «  Sqiwa  BmAej, 
kingdom  are  of  opinion  that  this  barley  does 
not  answer  their  purpose  so  well  u  that  more 
usually  enltivated  among  them,  white  in  Scot- 
land this  idea  u  conadered  to  be  an  unfounded 
prejudice. 

The  number  of  gt^s  in  each  ear  is  greater 
than  are  fouikd  on  spring  barley  in  the  propor- 
tion of  three  to  two,  one  ear  frequently  yielding 
forty  or  more  grdns.  These  are  dispMed  in  six 
rows^  two  of  these  being  on  each  of  two  sides, 
and  one  row  on  each  of  the  other  ddes. 


I( 


Ldng.Euvd  Bu1*)r, 


LoHa-RAnBn  Baklkv, 
sometimes  called  Two- 
bowed  Bablrt — Hordvitm 
dittichon — is  partial  ly  culti- 
vated in  every  part  of  Eng- 
land, and  is  a  very  good  sort. 
Some  persons  object  to  it, 
that  the  ears  bdug  long  and 
heavy,  it  ismoreapl  to  lodge 
than  other  kinds.  The 
gruns  are  regularly  dis- 
posed in  a  double  row, 
lying  over  each  other  like 
tiles  on  a  roof,  or  like  the 
scales  of  fishes.  Tlie  ear  is 
somewhat  flatted,  being 
transversely  greater  in 
breadth  than  in  thickness. 
The  husk  of  the  grain  is 
thin,  and  its  malting  qua- 
lities are  excellent. 

Spkat  or  Baitlbdobb  C*blrt — ffordeam 
leoeriton — has  shorter  and  broader  ears  than 
either  of  the  sorts  olresdy  described ;  its  awns  or 
beards  are  longer,  so  that  birds  cannot  so  easily 
get  out  the  grains,  which  also  lie  closer  together 
than  thoaeofother  kinds.  Sprat  barley  seldom,  if 
ever,  grows  so  tall  as  either  of  the  other  species, 
and  its  straw  is  not  only  shorter,  bnt  coarser,  so 
as  to  render  it  not  desirable  for  use  as  fbdder. 

It  was  formerly  the  universal  practice  in  this 
country  to  sow  barley  in  the  spring.  The  end 
of  March  or  b^inning  of  April  was  the  more 
usual  time,  but  the  sowing  was  sometimes  de- 
ferred to  the  banning  of  May.  The  practice  in 
this  respect  has  somewhat  varied  of  late,  and  a 
more  early  season  has  been  chosen  for  sowing,  so 
that  it  is  not  uncommon  for  the  process  to  be 
perfoTTned  in  January,  under  the  idea  that  the 
produce  in  such  cases  is  greater.  In  the  county 
of  Norfolk,  where  tho  cultivation  of  barley  is 
carried  forward  very  extenavely,  and  with  the 
greatest  skill,  the  iarroers  were  formeriy  guided 
thdr  choice  of  seed  time  by  a  maxim  which 
had  long  been  handed  down  to  them  from  &ther 
to  son:— 


meaning,  that  when  the  oak  exhibits  the  gray 
appearance  which  accompanies  the  bursting  of 
its  buds,  a  few  days  preceding  the  expansion  of 
the  leaves,  it  is  then  improper  to  lose  any  time 
ingettingtheirseed-barley  intothegronnd.  Tba 
bnddingand  leafingof  the  birch  trees  is,  in  Swe- 
den, considered  an  indication  of  the  proper  time 
for  barley-sowing.  In  different  countries  there 
are,  of  course,  difierent  natural  guides  in  the 
operations  of  husbandry ;  but  an  intelligent  and 
obserring  farmer,  in  every  country,  wiU  not  fail 
to  r^ard  those  which  have  been  sanctioned  by 
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experience;  while  the  agriculturist,  who  is  bound 
by  a  seiTile  adherence  to  particular  months  and 
even  weeks  for  his  operations,  will  unwisely  treat 
as  old  saws  such  relics  of  the  practical  skill  of 
our  forefathers  as  the  lines  we  have  quoted.  Lin- 
nsus,  the  great  Swedish  naturalist,  constantly 
exhorted  his  countrymen  to  observe  at  what  time 
each  tree  unfolds  its  buds  and  expands  its  leaves. 
In  our  own  country,  Mr  Stillingfieet,  an  eminent 
naturalist,  made  a  series  of  very  accurate  obser- 
vations upon  this  interesting  appearance  of  the 
spring.  A  farmer  who  would  keep  a  calendar  of 
Nature  in  the  same  manner  for  a  few  years,  and 
at  the  same  time  register  his  days  of  sowing  and 
the  issue  of  his  harvest,  would  secure,  no  doubt, 
a  valuable  collection  of  rules  for  his  guidance, 
peculiarly  applicable  to  the  exact  circumstances 
of  situation  and  soil  amidst  which  he  pursues  his 
calling. 

The  produce  of  barley,  according  to  the  qua- 
lity of  the  soil,  is  from  three  to  four  quarters  to 
the  acre.  A  laxger  produce  is  not  unfrequent; 
and  even  so  much  as  seven  quarters  have  been 
reaped  in  very  favourable  seasons  and  situations. 

The  average  weight  of  a  Winchester  bushel  of 
barley  is  between  fifty  and  fifty-one  pounds,  and 
the  same  measure  of  bigg  weighs  but  little  more 
than  forty-six  pounds.  It  is  very  seldom  that 
the  former  is  found  to  weigh  beyond  fifty-two, 
or  the  latter  bej^ond  Ibrty-eight  pounds  to  the 
bushel.  The  average  length  of  a  grain  of  barley, 
taking  the  mean  of  many  thousand  measure- 
ments, is  0.345  inch,  whUo  that  of  a  grain  of 
bigg  is  0.3245  inch.  The  medium  length  of 
these  two  species  gives,  therefore,  as  nearly  as 
possible  one-third  of  an  inch,  which  agrees  with 
the  lowest  denomination  or  basis — ^the  barley- 
corn of  our  linear  measure. 

The  purposes  to  which  barley  is  principally 
applied  in  this  kingdom  are  those  of  brewing  and 
distilling.  Some  portion  is  still  brought  more 
directly  into  consumption  as  human  food ;  but 
this  portion,  for  the  most  part,  now  undeigoes 
the  previous  process  of  decortication  (removal  of 
the  bark),  whereby  it  is  converted  into  what  is 
called  Scotch  or  pearl  barley.  This  grain,  in  its 
raw  state,  is  also  used  to  some  extent  for  feeding 
poultry  and  iattening  swine,  for  which  latter 
purpose  it  is  commonly  converted  into  meal. 
The  ancients  were  accustomed  to  feed  their  horses 
upon  barley,  as  is  the  case  among  the  Span- 
iiu^s  to  the  present  day;  and  Pliny  relates  (Book 
xviii.  c.  7,)  that  the  Roman  gladiators  were 
called  Hardeariiy  from  their  use  of  this  grain  as 
food. 

The  use  of  barley  in  the  preparation  of  a  fer- 
mented liquor  dates  from  the  very  remotest 
times.  The  invention  of  this  preparation  is  as- 
ciibed  to  the  Egyptians  by  ancient  Greek  wri- 
ters, one  of  whom,  Dioscorides,  attributes  the 
first  cultivation  of  barley  to  ihe  same  people. 


under  the  guidance  of  Osiris ;  while  Herodotus 
informs  us  that  the  people  of  Egypt,  being  with* 
out  vines,  made  their  wine  from  barley.  Pliny, 
in  his  Natural  History,  gives  the  Egyptian  name 
of  this  liquid  as  Zythum.  An  intoxicating  li* 
quor  is  still  made  from  this  grain,  both  in.Egypt 
and  Nubia,  to  which  the  name  of  bouzah  is  given. 
This  is  of  very  general  consumption  among  the 
lower  rank  of  people.  Burckhardt  observed  an- 
other use  to  which  barley  is  applied  in  the  lat- 
ter country.  The  green  ears  are  boiled  in  water, 
and  served  up  to  be  eaten  with  milk.  Among 
the  Greeks  beer  was  distinguished  as  barley  winey 
a  name  which  sufficiently  identifies  the  intoxi- 
cating property  of  the  liquid,  and  the  material 
whence  tliis  was  drawn.  From  a  passage  in  Ta- 
citus we  leam  that  the  German  people  were,  in 
his  day,  acquainted  with  the  process  of  preparing 
beer  from  malted  grain ;  and  Pliny  describes  a 
similar  liquid  under  the  name  of  Cerevisia,  an 
appellation  which  it  retained  in  Latin  books  of 
more  recent  date.  It  fiirther  appears  that  malt 
liquor  has  formed  an  article  of  manufacture  and 
consumption  in  this  country  for  a  period  at  least 
coeval  with  the  time  of  Tacitus ;  but  we  do  not 
know  whether  any  one  kind  of  grain  was  exclu- 
sively employed  in  its  preparation,  or  whether 
wheat  and  hurley  were  not  used  for  the  purpose, 
either  indiscriminately  or  in  conjunction. 

The  general  drinks  of  the  Anglo-Saxons  were 
ale  and  mead:  wine  was  a  luxury  for  the  great. 
In  the  Saxon  Dialogues  preserved  in  the  Cotton 
Library  in  the  British  Museum,  a  boy,  who  is 
questioned  upon  his  habits  and  the  uses  of  things, 
says,  in  answer  to  the  inquiry  what  he  drank — 
"  Ale  if  I  have  it,  or  water  if  I  have  it  not."  He 
adds,  that  wine  is  the  drink  **  of  the  elders  and 
the  wise.'*  Ale  was  sold  to  the  people,  as  at  this 
day,  in  houses  of  entertainment ;  *'  for  a  priest 
was  forbidden  by  a  law  to  eat  or  drink  at  ceape- 
(dethetum^  literally,  places  where  ale  was  sold." 
After  the  Norman  conquest,  wine  became  more 
commonly  used ;  and  the  vine  was  extensively 
cultivated  in  England.  The  people,  however, 
held  to  the  beverage  of  their  forefathers  with 
great  pertinacity ;  and  neither  the  juice  of  the 
grape  nor  of  the  apple  were  ever  general  favour- 
ites. '^The  old  ale  knights  of  England,"  as 
Camden  calls  the  sturdy  yeomen  of  this  period, 
knew  not,  however,  the  die  to  which  hops  in  the 
next  century  gave  both  flavour  and  preservation. 
Hops  appear  to  have  been  used  in  the  breweries 
of  the  Netherlands  in  the  beginning  of  the  four- 
teenth century.  In  England  they  were  not  used 
in  the  composition  of  beer  till  nearly  two  centu- 
ries afterwards.  It  has  be^n  affirmed  that  the 
planting  of  hops  was  forbidden  in  the  reign  of 
Henry  VL  :  and  it  is  certain  that  Henry  VIII. 
forbade  brewers  to  put  hops  and  sulphur  into 
ale.  In  the  fiflh  year  of  Edward  VI.,  tl^e 
roval    and    national    taste    appears    to    have 
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changed;  for  privileges  were  then  granted  to 
hop-grounda. 

In  the  reign  of  James  I.  the  plant  was  not  suf- 
fidendy  cultivated  in  England  for  the  consump- 
tion ;  as  there  is  a  statute  of  1608  against  the  im- 
portation of  spoilt  hops.  In  1830,  there  were 
46,727  acres  occupied  in  the  cultivation  of  hops 
in  Great  Britain. 

Of  harley,  there  are  above  thirty  million  bush- 
els annually  converted  into  malt  in  Great  Bri- 
tain ;  and  more  than  eight  million  barrels  of  beer, 
of  which  four-fifths  are  strong  beer,  are  brewed 
yeariy.  This  is  a  consumption,  by  the  great 
body  of  the  people,  of  a  favourite  beverage  which 
indicates  a  distribution  of  the  national  wealth, 
satisfactory  by  comparison  with  the  general  po- 
verty of  less  advanced  periods  of  civilization  in 
our  own  country,  and  with  that  of  less  industri- 
ous nations  in  our  own  day.* 

Malt.  This  term  is  applied  to  barley,  or 
other  grain,  which  has  been  made  to  germinate 
artificially  to  a  certain  extent,  after  which  the 
process  is  stopped  by  the  application  of  heat. 
In  the  manu&cture  of  malt,  the  barley  is  steeped 
in  cold  water  for  a  period  which,  as  regulated  by 
law,  must  not  be  less  than  forty  hours,  but  be- 
yond that  period  the  steeping  may  be  continued 
as  long  as  is  thought  proper.  There  it  imbibes 
moisture  and  increases  in  bulk,  while  at  the 
same  time  a  quantity  of  carbonic  acid  is  emitted, 
and  a  part  of  the  substance  of  the  husk  is  dis- 
solved by  the  steep  water.  The  proportion  of 
water  imbibed  depends  partly  on  the  barley,  and 
partly  on  the  length  of  time  that  it  is  steeped. 
From  the  average  of  a  good  many  trials,  it  ap- 
pears that  the  medium  increase  of  weight  fit)m 
steeping  may  be  about  47  lbs.  in  ev&ry  100  lbs., 
the  average  increase  of  bulk  is  about  a  fifth.  The 
carbonic  acid  emitted  wliile  the  barley  is  in  the 
steep,  is  inconsiderable,  and  probably  is  derived 
from  the  oxygen  of  the  steep  water.  The  water 
gradually  acquires  a  yellow  tinge  and  the  smell 
and  taste  of  water  in  which  straw  has  been 
steeped ;  these  qualities  are  derived  from  the  ex- 
tractive uuitter  of  the  husks  of  the  barley. 

After  the  grain  has  remained  a  sufficient  time 
in  the  steep,  the  water  is  drained  ofiP,  and  the  bar- 
ley thrown  out  of  the  cistern  upon  the  malt  floor, 
when  it  is  formed  into  a  roctai^ular  heap  about 
sixteen  inches  in  depth,  called  the  couch.  In  this 
situation  it  is  allowed  to  remain  about  twenty-one 
hours.  It  is  then  turned  by  means  of  wooden  sho- 
vels, and  diminished  alittle  in  depth.  This  turning 
is  repeated  twice  a  day,  or  oftener,  and  the  grain  is 
spread  thinner  and  thinner,  till  at  last  its  depth 
does  not  exceed  a  few  inches.  When  placed  on 
the  couch  it  begins  gradually  to  absorb  oxygen 
firom  the  atmosphere,  and  to  convert  it  into  car- 
bonic acid,  at  first  very  slowly,  but  afterwards 
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more  rapidly.  Th^  temperature  at  first,  the 
same  with  that  of  the  internal  air,  begins  slowly 
to  increase,  and  in  about  96  hours  the  grain  is  at 
an  average  about  10®  hotter  than  the  surround- 
ing atmosphere.  At  this  time  the  grain,  which 
had  become  dry  on  the  surface,  becomes  again  so 
moist  that  it  will  wet  the  hand,  and  exhales  at 
the  same  time  an  agreeable  odour,  not  unlike  that 
of  apples.  The  appearance  of  this  moisture  is 
called  sweating.  A  small  portion  of  alcohol  ap- 
pears volatilized  at  this  period.  The  great  ob- 
ject of  the  maltsmen  is  to  keep  the  temperature 
firom  becoming  excessive.  This  they  do  by  fre- 
quent turning.  The  temperature  which  they 
wish  to  preserve  varies  from  56®  to  62®  accord- 
ing to  the  different  modes  of  malting  pursued.  At 
the  period  of  the  sweating,  the  roots  of  the  grain 
b^n  to  appear,  at  first  like  a  small  white  pro- 
minence at  the  bottom  of  each  seed,  which  soon 
divides  itself  into  three  rootlets,  and  increases  in 
length  with  very  great  rapidity,  unless  checked 
by  turning  the  malt.  About  a  day  after  the 
sprouting  of  the  roots,  the  rudiments  of  the  fu- 
ture stem,  called  aeraspire  by  the  maltsters, 
may  be  seen  to  lengthen.  It  rises  from  the  same 
extremity  of  the  seed  with  the  root,  and  ad- 
vancing within  the  husks,  at  last  issues  from  the 
opposite  end;  but  the  process  of  malting  is 
stopped  before  it  has  made  such  progress. 

As  the  acrospire  shoots  along  the  grain,  the  ap- 
pearance of  the  kernel,  or  cotyledon,  undergoes  a 
considerable  change.  The  glutinous  and  muci- 
laginous matter  is  taken  up  and  removed,  the 
colour  becomes  white,  and  the  texture  so  loose  that 
it  crumbles  to  powder  between  the  fingers.  The 
object  of  malting  is  to  produce  this  change ;  when 
it  is  accomplished,  which  takes  place  when  the 
acrospire  has  come  nearly  to  the  end  of  the  seed, 
the  process  is  stopped  by  drying  the  malt  upon 
the  kiln,  at  first  with  a  temperature  of  90® 
increased  slowly  to  140®  or  higher,  according  to 
circumstances.  The  malt  is  then  cleaned,  to  se- 
parate the  rootlets,  which  are  considered  as  in- 
jurious. By  this  process  of  malting,  barley  in- 
creases in  bulk  from  two  to  three  per  cent,  and 
decreases  in  weight  about  twenty  percent.,  twelve 
parts  of  which  however  is  merely  water  evapo- 
rated by  the  kiln  drying.  The  remaining  eight 
parts  of  loss  consist  of  extract  carried  off  in  the 
steep  water,  the  roots  separated  in  cleaning,  and 
loss  by  attrition  on  the  floor  and  otherwise. 

The  malt  thus  prepared  is  next  ground  in  a 
mill,  and  infused  in  the  mash  tun  with  somewhat 
more  than  its  own  bulk  of  water,  of  a  tempera- 
ture from  160®  to  180®.  After  a  few  hours  the 
infusion  is  drawn  off,  and  more  hot  water  added. 

Wart  has  a  brownish  yellow  colour,  a  luscious 
sweet  taste,  a  peculiar  smell,  and  when  pure  is 
perfectly  transparent.  The  water  of  the  wort 
holds  in  solution  a  saccharine  matter  analogous 
in  every  respect  to  sugar —  starch,  in  greater  or 

2b 


218 


HISTORY  OF  THE  VfiGETrADLE  KINGDOM. 


less  quality  according  to  the  quality  of  the  malt 
—a  small  proportion  of  gluten,  and  mucilage  in 
connderable  quantity.  The  wort  is  afterwards 
boiled  with  hopsywhich  are  the  pericarpsand  seeds 
of  the  female  flower  of  the  humultu  lupuli4S,a  dioe- 
cious plant  of  the  family  of  urticea.  The  use  of 
the  hops  is  partly  to  communicate  a  peculiar 
flavour,  from  the  essential  oil  which  they  con- 
tain, partly  to  neutralize  the  sweetness  of  the 
saccharine  matter  by  the  bitter  principle  which 
they  contain,  and  partly  to  counteract  the  tendency 
which  wort  has  to  run  into  acidity.  The  wort 
is  now  placed  in  flat  vessels  to  cool,  and  when 
brought  down  to  52**  is  then  put  into  a  deep  vat 
or  fermenting  tun.  When  fermentation  takes 
place,  the  temperature  rises,  a  scum  collects  on 
the  surface,  and  the  whole  ingredients  assume  a 
new  action.  In  order  to  induce  and  accelerate 
this  fermentation,  a  quantity  of  yeast  is  added,  in 
proportion  of  about  a  gallon  to  every  three  barrels 
of  wort.  In  ale  wort  the  rise  of  temperature  is 
about  15®,  in  stronger  wcuhy  for  the  purpose  of 
distillation,  the  increase  of  temperature  is  some- 
times 50°.  The  fermented  liquor  is  also  speci- 
fically lighter  than  the  wort,  and  now  contiuns 
alcohol  in  place  of  the  displaced  saccharine  mat- 
ter of  which  it  was  originaUy  for  the  most  part 
composed. 

Oats  (avena).  This  grain  differs  in  its  ex- 
ternal appearance  from  wheat,  barley,  or  rye, 
especially  in  the  form  of  the  ear.  The  «ar  is  a 
panicle  formed  by  the  rachis,  dividing  into  nu- 
merous branches,  the  lai*ge  ones  being  at  the  base, 
while  towards  the  top  they  graduidly  decrease, 
thus  forming  a  conical  or  tapering  figure.  While 
the  ear  is  yet  recent  the  branches  are  erect ;  but 
ns  the  seeds  advance  towards  maturity,  and  be- 
come full  and  heavy,  they  aasnme  a  dependent 
form.  By  this  position  the  air  and  light  has 
more  free  access  to  the  ripening  grains,  while  the 
rain  washes  ofi^  the  eggs  or  larvie  of  insects  that 
would  otherwise  prey  upon  the  young  seeds. 
From  these  circumstances,  as  well  as  from  the 
nature  of  the  plant  generally,  oats  are  found  to 
be  of  such  a  hardy  nature  as  to  thrive  in  soils 
and  climates  where  the  other  grains  cannot  be 
raised.  Cold  and  wet  dimatee  are  not  un&vour- 
able  to  the  production  of  oats ;  while,  on  the  con- 
trary, extreme  heat  and  drought  render  this  grain 
husky  and  tasteless.  We  accordingly  find  the 
oat  thriving  in  great  luxuriance  in  northern  cli- 
mates, while  it  cannot  be  cultivated  with  any 
success  in  the  southern  parts  of  -the  temperate 
zone.  Even  in  the  south  of  England  the  pro- 
duce is  inferior  to  that  which  is  obtained  in  the 
more  northern  districts  and  in  Scotland. 

There  are  now  no  means  of  ascertaining  the 
period  when  oats  were  first  introduced  into  Eng- 
land ;  indeed  some  suppose  that  this  gnun  is  in- 
digenous to  the  country. 

Avma  ScOiva,    Of  this,  the  species  most  com- 
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monly  cultivated,  there  are  several  varieties,  as 
the  bearded  or  long  black  oat,  a;  the  white  oat, 
b;  the  red  oat,  and  the  naked  or  pilcom. 

The  best  variety  of  oats  produced  in  Great 
Britain  is  unquestionably  the  potatoe  oat.  iyi 
this  kind  the  first  plants  were  discovered  grow- 
ing accidentally  on  a  heap  of  manure  in  company 
with  several  potatoe  plants,  the  growth  of  which 
was  equally  accidental ;  and  it  is  to  this  circum- 
stance that  the  distinctive  name  of  this  variety 
is  owing.  To  an  occurrence  thus  purely  acci- 
dental, and  which  might  well  have  passed  unno- 
ticed, we  are  indebted  for  decidedly  the  best  and 
most  profitable  variety  we  possess  of  this  useful 
grain.  It  requires  to  be  sown  on  land  in  a  good 
state  of  cultivation,  when  the  grains  on  ripening 
will  be  found  large,  plump,  and  firm,  often 
double,  and  of  a  qudity  which  insures  for  the 
com  a  higher  price  in  the  market  than  is  given 
for  any  other  variety.  It  also  yields  an  abun- 
dant produce  of  straw.  Potatoe  oats  form  al- 
most the  only  kind  now  cultivated  in  the  north 
of  England  and  the  lowland  districts  of  Scot- 
land. 

The  seed-time  of  oats  is  almost  universally  in 
March  and  April.  The  grain  is  scattered  broad- 
cast, in  the  huge  proportion  of  from  four  to  six 
busheU  to  the  acre,  the  medium  produce  of  which 
is  from  forty  to  fifty  bushels. 

The  nutritive  quality  of  oats  is  smaller  In  a 
given  weight  than  that  of  any  other  cereal  grains. 
In  oats  of  the  best  quality  it  does  not  exceed  75 
per  cent.,  while  that  of  wheat  is  05^  per  cent. 
The  very  small  proportion  of  saccharine  matter 
ready  formed  in  oats  renders  it  very  difficult  and 
unprofitable  to  convert  this  grain  into  malt. 
Brewers  at  the  present  day  do  not  employ  oats 
in  the  preparation  of  any  kind  of  beer.  In  former 
times,  when  the  public  taste  was  different  from 
what  it  is  at  present,  a  drink  called  mum  was 
manufiictured  for  sale,  and  in  the  preparation  of 
this  liquid  oatmeal  was  employed.  The  princi- 
pal use  now  made  of  oats  in  the  southern  divi- 
sion of  the  kingdom  is  the  feeding  of  horses,  for 
which  purpose  the  grain  is  admirably  adapted ; 
a  large  quantity  of  this  grain  is  farther  consumed 
in  the  fattening  of  poultry.  The  deer  of  Henry 
VIII.  were  fed  with  oats.  In  the  privy  purse 
expenses  of  this  king  (published  by  Mr  Nicolas), 
is  the  following  entiy : — ^*  Paied  to  the  keper  of 
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Grenewiche  parke  for  xiiij  lode  of  hey  And  for 
▼i  lode  of  Oota,  for  the  relief  of  the  dere  there, 
And  for  the  carriage  thereof^  vj/t.  ij«.  yiiid." 
Oatmeal,  prepared  by  TariouB  proceases  of  cook- 
ing, composes  at  this  day  a  large  proportion  of 
the  food  of  the  inhabitants  of  Scotland,  and  par- 
ticularly of  the  better-fed  portion  of  the  labour- 
ing daeses.  Oaten  cakes,  too,  are  much  used  in 
Lancashire. 

The  wild  oat,  which  is  certainly  indigenous  to 
this  country,  is  found  to  be  a  very  troublesome 
weed.  It  IS  said  that  the  seed  will  remain  buried 
under  the  soil  during  a  century  or  more  without 
losing  its  y^tating  power;  and  that  ground 
which  has  been  broken  up,  after  remaining  in 
g^raas  firom  time  immemorial,  has  produced  the 
wild  oat  abundantly. 

The  Anglo-Saxon  monks  of  the  abbey  of  St 
£dmund,  in  the  eighth  century,  ate  barley  bread,- 
because  the  income  of  the  establishment  would 
not  admit  of  their  Ceding  twice  or  thrice  a-day 
en  wheaten  bread.  The  Kngllsh  labourers  of 
the  southern  and  midland  counties,  in  the  latter 
part  of  the  eighteenth  century,  refused  to  eat 
bread  made  of  one-third  wheat,  one-third  rye, 
and  one-third  barley,  saying,  that  *Uhey  had  lost 
their  rye-teeth."  It  would  be  a  curious  and  not 
unprofitable  inquiry,  to  trace  the  progress  of  the 
national  taste  in  this  particular.  It  would  show 
that  whatever  privations  the  £nglish  labourer 
may  now  endure,  and  whatever  he  has  endured 
for  many  generations^  he  has  succeeded  in  ren- 
dering the  dearest  kind  of  vegetable  food  the  gen- 
eral food  of  the  country;  this  angle  circumstance 
is  a  security  to  him  against  those  sufferings  from 
actual  fiimine  which  were  familiar  to  his  fore- 
elders,  and  which  are  still  the  objects  of  conti- 
nual apprehension  in  those  countries  where  the 
laboorars  live  upon  the  cheapest  substances. 
Wages  cannot  be  depressed  in  such  a  manner  as 
to  deprive  the  labourer,  for  any  lengtli  of  time, 
of  the  power  of  maintaining  himself  upon  the 
kind  of  food  which  habit  has  made  necessary  to 
him ;  and  as  the  ordinary  food  of  the  English 
labourer  is  not  the  very  cheapest  that  can  be  got, 
it  is  in  hiB  power  to  have  recourse  for  a  while  to 
less  expenrive  articles  of  subsistence  should  any 
temporary  scarcity  of  food,  or  want  of  employ- 
ment, deprive  him  of  his  usual  &re— *an  advan- 
tage not  possessed  by  his  Irish  fellow-subjects, 
to  whom  the  failure  of  a  potatoe  crop  is  a  matter 
not  of  discomfort  merely,  but  of  absolute  starva- 
tion. 

Pierce  Plowman,  a  writer  of  the  time  of  Ed- 
ward III.,  saysy  that  when  the  new  corn  began  to 
beeoldy 

**  Woolde  no  beggar  eat  bread  tliat  in  it  beanai  were, 
But  of  ooket,  and  elemantyne,  or  elM  dene  wheate." 

This  taste,  however,  was  only  to  be  indulged 
**  when  the  new  com  began  to  be  sold  ;*'  for  then 


a  short  season  of  plenty  succeeded  to  a  long  pe» 
riod  of  fasting — ^the  supply  of  com  was  not  equal- 
ized throughout  the  year  by  the  provident  effects 
of  commercial  speculation.  The  fluctuations  in 
the  price  of  grain,  experienced  during  this  period, 
and  which  were  partly  owing  to  insufficient  agri- 
cultural skill,  were  sudden  and  excessive.  On 
the  securing  of  an  abundant  harvest  in  1317, 
wheat,  the  price  of  which  had  been  so  high  as 
80«.,  fell  immediately  to6s.QcL  per  quarter. 
The  people  of  those  days  seem  always  to  have 
looked  for  a  great  abatement  in  the  price  of  grain 
on  the  successful  gathering  of  every  harvest;  and 
the  inordinate  joy  of  our  ancestors  at  their  har- 
vest-home— a  joy  which  is  fisdntly  reflected  in  our 
own  times— proceeded,  there  Ib  little  doubt,  from 
the  change  which  the  gathering  of  the  crops  pro- 
duced, from  want  to  abundance,  from  famine  to 
fullness.  That  useful  class  of  men,  who  employ 
themselves  in  purchasing  from  the  producers  that 
they  may  sell  again  to  the  consumers^  was  then 
unknown  in  England.  Immediately  after  the 
harvest,  the  people  bought  their  com  directly 
from  the  farmers  at  a  cheap  rate,  and,  as  is 
usual  under  such  circumstances,  were  improvi- 
dent in  the  use  of  it,  so  that  the  supply  fell  short 
before  the  arrival  of  the  following  harvest^  and 
prices  advanced  out  of  all  proportion. 

In  a  valuation  of  Colchester,  in  1296,  almost 
every  family  was  provided  with  a  small  store  of 
barley  and  oats,  usually  about  a  quarter  or  two 
of  each.  Scarcely  any  wheat  is  noticed  in  the 
inventory,  and  very  little  rye.  The  com  was 
usually  ground  at  home  in  a  handmill  or  quern; 
although  wind  and  water  miUs  were  not  uncom- 
mon. The  general  use  of  the  latter  machines 
was  probably  prevented  by  the  compulsory  laws 
by  which  the  tenant  was  under  an  obligation  to 
grind  his  com  at  the  lord's  mill ;  and,  therefore, 
to  evade  the  tax  called  muUurey  the  labour  of  the 
handmill  was  endured.  In  Widifi^s  translation 
of  the  Bible  we  find  a  passage  in  the  24th  chap- 
ter of  St  Matthew  thus  rendered :  **  Two  wym- 
men  schulen  (shall)  be  gcyndyngein  one  queme.'' 
Harrison,  the  historian^  two  centuries  later,  says, 
that  his  wife  ground  her  malt  at  home  upon  her 
quem.  In  the  present  authorized  version  of  the 
Bible,  published  more  than  half  a  century  after 
Harrison,  the  word  '^quem"  yields  to  *^  mill." 
By  that  time^  probably,  the  trades  of  a  miller 
and  a  baker  were  freely  exercised ;  and  the  lord's 
mill  and  the  corporation  oven  had  been  super- 
seded by  the  competition  growing  out  of  increas- 
ing capital  and  population. 

The  Reformation  and  the  discovery  of  America 
were  events  that  had  a  considerable  influence 
upon  the  condition  of  the  great  body  of  the  people 
in  England.  The  one  drove  away  the  inmates 
of  the  monasteries,  from  whence  the  poor  were 
accustomed  to  receive  donations  of  food;  the 
other,  by  pouring  the  precious  metals  into  Eu- 


220 


UISTORY  OF  THE  YBGETABLE  KINGDOM. 


rope,  raised  the  price  of  providoiiB.  In  the  latter 
half  of  the  sixteenth  century,  wheat  was  three 
times  as  dear,  hoth  in  England  and  France,  as  in 
the  former  half.  The  price  of  wheat,  upon  an 
average  of  years,  varied  very  little  for  four  cen- 
turies before  the  metallic  riches  of  the  New 
World  were  brought  into  Europe;  upon  an 
average  of  years  it  has  varied  very  little  since. 
The  people  of  the  days  of  Henry  VIII.  felt  the 
change  in  the  money-value  of  provisions,  al- 
though the  real  value  remained  the  same ;  and 
they  ascribed  the  circumstance  to  the  dissolution 
of  the  monasteries. 

When  wheat  was  fourteen-pence  a  bushel,  it 
was  probably  consumed  by  the  people  in  seasons 
of  plenty,  and  soon  after  harvest.  During  a  por- 
tion of  tlie  year  there  is  little  doubt  that  the 
English  labourers  had  better  food  than  the  French, 
who,  in  the  fifteenth  century,  were  described  by 
Fortescue  thus :  '*  They  drynke  water,  they  eate 
apples,  with  bred  right  brown,  made  of  rye." 
Locke,  travelling  in  France  in  1678,  says  of  the 
peasantry  in  his  journal,  *^  Their  ordinary  food, 
rye  bread  and  water."  The  English  always  dis- 
liked what  they  emphatically  termed  ''changing 
the  white  loaf  for  the  brown."  They  would 
have  paid  little  respect  to  the  example  of  Masi- 
nissa,  the  African  general,  who  is  described  by 
Polybius  as  eating  brown  bread  with  a  relish  at 
the  door  of  his  tent.  Their  dislike  to  brown 
bread  in  some  d^^ree  prevented  the  change  which 
they  proverbially  dreaded.  In  the  latter  part  of 
the  sixteenth  century,  however,  this  change  was 
]»retty  general,  whatever  was  the  previous  con- 
dition of  the  people.  Harrison  says,  speaking 
of  the  agricultural  population,  ^  As  for  wheaten 
bread,  they  eat  it  when  they  can  reach  unto  the 
price  of  it,  contenting  themselves,  in  the  mean- 
time, witii  bread  made  of  oates  or  barlie,  a  poore 
estate,  Grod  wot !"  In  another  place  he  says, 
**  The  bread  throughout  the  land  is  made  of  such 
grains  as  the  soil  y ieldeth ;  nevertheless,  the  gen- 
tilitie  commonlie  provide  themselves  sufficiently 
of  wheate  for  their  own  tables,  whilst  their  house- 
hold and  poore  neighbours,  in  some  shires,  are 
inforoed  to  content  themselves  with  rie  or  bar- 
lie."  Harrison  then  goes  on  to  describe  the  se- 
veral sorts  of  bread  made  in  England  at  his  day, 
viz.  manchet,  cheat,  or  wheaten  bread ;  another 
inferior  sort  of  bread,  called  ravelled,  and  lastly, 
brown  bread.  Of  the  latter  there  were  two  sorts : 
**  One  baked  up  as  it  cometh  from  the  mill,  so 
that  neither  the  bran  nor  the  floure  are  any  whit 
diminished.  The  other  hath  no  floure  left  there- 
in at  all ;  and  it  is  not  only  the  worst  and  weak- 
est of  all  the  other  sorts,  but  also  appointed  in 
old  tuns  for  servants,  slaves,  and  the  inferior  kind 
of  people  to  feed  upon.  Hereunto,  likewise,  be- 
cause it  is  drie  and  brickie  in  the  working,  some 
add  a  portion  of  rie-meale,  in  our  HmSy  whereby 
the  rough  drinesse  thereof  is  somewhat  qualified, 
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and  tlien  it  is  named  mescelin,  that  is,  bread 
made  of  mingled  come."  In  the  household  book 
of  Sir  Edward  Coke,  in  1596,  we  find  constant 
entries  of  oatmeal  fi)r  the  use  of  the  house,  be- 
sides **  otmell  to  make  the  poore  folkes  porage, 
and  ''rie-meall,  to  make  breade  for  the  pooreJ 
The  household  wheaten  bread  was  partly  baked 
in  the  house  and  partly  taken  of  the  baker.  In 
that  year  it  appears,  from  the  historian  Stow, 
that  there  was  a  great  fluctuation  in  the  price  of 
com ;  and  he  particularly  mentions  the  price  of 
oatmeal,  which  would  indicate  that  it  was  an 
article  of  general  consumption,  as  well  in  a  li- 
quid form,  as  in  that  of  the  oat-cakes  of  the  north 
of  England. 

In  1626,  Charles  I.,  upon  an  occasion  of  sub- 
jecting the  brewen  and  maltsten  to  a  royal  li- 
cense, declared  that  the  measure  was  ''  for  the 
relief  of  the  poorer  sort  of  his  people,  whose 
usual  bread  was  barley ;  and  for  tne  restruning 
of  innkeepers  and  victuallers,  who  made  their  ale 
and  beer  too  strong  and  heady."  The  grain  to 
be  saved  by  the  weakness  of  the  beer  was  for  the 
benefit  of  the  consumera  of  barley-bread. 

At  the  period  of  the  Revolution  (1689)  wheat* 
en  bread  formed,  in  comparison  with  its  present 
consumption,  a  small  proportion  of  the  fi>od  of 
the  people  of  England.  The  foUowing  estimate 
of  the  then  produce  of  the  arable  laud  in  the 
kingdom  tends  to  prove  this  pofdtion.  This  es- 
timate was  made  by  Gregory  King,  whose  sta- 
tistical calculations  have  generally  been  consi- 
dered entitled  to  credit. 


Wheat, 

14,000,000 

Rye, 

10,000,000 

Barley, 

.       .       .       .       27,000,000 

Oatt, 

16,000,000 

Peate, 

7,000,000 

Beana, 

4,000,000 

Vetobes, 

1,000,000 

In  all,    .        .        .        79,000,000 
At  the  commencement  of  the  last  century 
wheaten  bread  became  much  more  generally  used 
by  the  labouring  classes,  a  proof  that  their  con- 
dition was  improved.    In  1726,  it  was  even  used 
in  poor-houses  in  the  southern  counties.     The 
author  of  •'Three  Tracts  on  the  Com  Trade," 
published  at  the  beginning  of  the  reign  of  Geoi^ 
III.,  says,  ''It  is  certdn  that  bread  made  of 
wheat  is  become  much  more  generally  the  food 
of  the  common  people  since  1689,  than  it  was 
before  that  time ;  but  it  is  still  veiy  far  from 
being  the  food  of  the  people  in  general."    He  then 
entera  into  a  very  curious  calculation,  the  results 
of  which  are  as  follow :  The  whole  number  of 
people  is  6,000,000,  and  of  those  who  eat 
Wheat,  the  namber  is,  8,750,000 

Barley,        ....  739,000 

Rye,  ....  888,000 

Oat^  6-28,000 


Total, 


6,000,000 
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This  Qblculation  applies  only  to  England  and 
Wslea.  or  the  number  conraming  wheat,  the 
proportion  aaugned  to  tho  northem  counties  of 
Yoric,  Westmoreland,  Durham,  Cumberland, 
and  Northnmberiand,  is  only  90,000.  Eden,  in 
llis  Histaiy  of  the  Poor,  says,  "  About  fifty  years 
a^  (this  was  written  in  17OT},  so  small  was  the 
quantity  of  wheat  used  in  the  county  of  Cum- 
betlajid,  that  it  was  only  a  rich  family  that  used 
s  peck  of  wheat  in  the  coarse  of  the  year,  and 
that  was  used  at  Christmas.  The  usual  treat 
for  a  stranger  was  a  thick  oat-cske  (colled  haver- 
bannock )  and  butter.  An  old  labourer  of  eighty- 
fiTS  remarks  that  when  he  was  a  boy  he  was  at 
Carlisle  market  with  his  father,  and  wishing  to 
indntge  himself  with  a  penny  loaf  made  of  wheat- 
flour,  he  aeaiched  for  it  for  some  time,  but  could 
not  procure  a  piece  of  wheaten  bread  at  any  shop 
in  the  town," 

At  the  lime  of  the  ReTolution,  according  to 
the  estimate  of  Gr^«ry  King,  14,000,000  bnshels 
of  wheat  wen  grown  in  England.  In  1B28,  so- 
cording  to  the  estimate  of  Ur  Jacob,  in  his  Tracts 
on  the  Com  Trade,  12,600,000  quarters,  or 
100,000,000  hnshels  were  grown.  The  popula- 
tion of  England  at  the  Revolution  was  under 
fire  millions,  so  that  each  person  consnmed  about 
tiiree  bushels  annnally.  The  population,  at  the 
present  time,  is  under  fiileen  millions,  so  that 
each  person  consumes  about  seven  bushels  an- 

RicB  (orgta  tativa) .    This  is  a  panided  grass, 
bearing,   when   in   ear,    a 
nearer  resemblance  to  bar- 
ley  than  to  any  other  of  the  ^ 

eom-plants  grown  in  Eng- 
land.     The  seed  grows  on 
sepante  pedicles  springing 
from  the  main  stalk ;  each 
grain  b  terminated  with  an 
awn  or  beard,  and  is  in- 
closed in  a  rough  yellow 
husk,  the  whole  forming  a 
spiked  panicle.     The  stalk 
isnotunlikethat  of  wheat, 
but  the  jointa  are  more  nu- 
merous.   The  farina  of  rice 
is  olrooet  entirely  composed 
of  starch,  having  little  or 
no  gluten,  and  being  with- 
out any  ready  formed  sac- 
charine matter.    The  outer 
husk  clings  with  great  tcnadty  to  the  grain, 
and   is  only  to  be  detached  from  it  by  pass- 
ing Ibe  rice  between  a  pair  of  mill-stones,  placed 
at  such  a  distance  from  each  other  as  sh^  serve 
to  remove  the  husk  by  friction,  without  crush- 
ing the  grwn.     This  is  beddes  enveloped  by  a 
thin  pellicle,  which  for  the  most  part  is  rubbed 
off  by  trituration  in  large  mortars,  with  pesties 
weigUng  from  two  to  three  hundred  pounds. 


There  is  litUe  reason  for  doubting  that  this 
grain  is  of  Asiatic  origin.  From  the  earliest  1*6- 
cords  it  has  formed  the  principal,  if  not  the  only 
food  of  the  great  maa  of  the  population  on  the 
continent  and  islands  of  India  and  throughout 
the  Chinese  empire. 

Rice  is  one  of  the  chief  prodnctions  of  Egypt, 
and  constitutes  one  of  the  principal  sources  of 
wealth  to  the  inhabitants.  It  grows  in  the  rice 
fields  round  Dunietta  and  Rosetta,  which  are 
easily  irrigated  ibr  this  purpose  by  the  waters  of 
the  Nile.  The  Egyptians  are  supposed  to  have 
learned  the  cultivation  of  rice  under  the  reign  of 
the  Caliphs,  at  which  time  many  useful  plants 
wen  brought  over  the  Red  sea  to  Egypt,  which 
now  grow  spontaneously  there  and  enrich  tlie 
country.  Hasselquist  thus  describes  the  man- 
ner in  which  he  witnessed  the  separation  of  the 
grain  from  the  husk.  It  is  pounded  by  hollow 
iron  pesties  ofa  cylindrical  form,  an  inch  in  dia- 
meter, lifted  up  by  a  wheel  worked  by  oxen.  A 
person  sitting  between  the  two  pestles  pushes 
forward  the  rice  when  the  pesties  an  ridng; 
another  vfls,  winnows,  and  lays  it  under  the 
pesties.  In  this  manner  they  continne  working 
until  it  is  entirely  free  from  chaff  and  husks. 
When  it  is  clean  they  odd  a  thirtieth  part  of 
salt,  and  pound  tiiem  together,  by  which  the 
rice  becomes  white,  which  before  was  grey. 
After  this  fining  it  is  passed  through  a  fine  sieve 
to  part  the  salt  from  the  rice,  and  tiien  it  is  ready 

The  introduction  of  rice  as  an  object  of  culti- 
vation in  America  b  of  very  modem  occurrence. 
The  author  of  a  work  "  On  the  importance  of 
the  British  Plantations  in  America,"  which  was 
published  in  London  during  the  year  1701,  has 
recorded,  as  a  oircninstance  then  recent,  that  "  a 
brigantine  from  the  island  of  Madagascar  hap- 
pened to  put  in  at  Carolina,  having  a  littie  seed- 
riee  left,  which  the  csplain  gave  to  a  gentieman 
of  the  name  of  Woodward.  From  part  of  thb 
he  had  a  very  good  crop,  but  was  ignorant  for 
some  yaaiB  how  to  clean  it.  It  was  soon  dis- 
persed over  the  province ;  and  by  frequent  expe- 
riments and  observations,  they  found  ont  ways 
of  producing  and  manu&ctnring  it  to  so  great 
perfection,  that  it  is  thought  to  exceed  any  other 
in  value.  The  vrrlter  of  this  has  seen  the  sdd 
capt^n  in  Carolina,  when  he  received  a  hand- 
some gratuity  from  the  gentiemen  of  that  coun- 
try, in  acknowledgment  of  the  service  he  had 
done  the  province.  It  b  likewise  nported,  that 
Mr  Dubois,  then  treasurer  of  tiie  East  India  com- 
pany, did  send  to  that  country  a  small  b^  ol 
soed-rice  some  short  time  after,  from  whence  It 
b  reasonable  enough  to  suppose  might  come  those 
two  sorts  of  that  commodity ;  the  one  called  red 
rice,  in  contradistinction  to  the  white,  from  the 
redness  of  the  inner  husk  or  rind  of  this  sort,  al- 
though they  both  dean  and  become  white  alike." 
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The  swamps  of  South  Carolina,  hoth  those 
which  are  occasioned  hy  the  periodical  visits  of 
the  tides,  and  those  which  are  caused  by  the  in- 
land floodings  of  the  rivers,  are  well  suited  for 
the  production  of  rice ;  and  not  only  is  the  cul- 
tivation accomplished  with  trifling  labour,  but 
the  grain  proves  of  a  remarkably  fine  quality, 
being  decidedly  laiger  and  handsomer  than  that 
of  the  countries  whence  the  seed  was  originally 
derived. 

It  does  not  appear  that  this  naturalizing  of 
rice  in  Carolina  and  Geoigia  was  ever  productive 
of  much  effect  in  regard  to  the  diet  of  the  in- 
liabitants  of  those  provinces.  Their  consump- 
tion of  rice  was  doubtless  increased  by  it,  because 
the  abundance  and  cheapness  of  an  article  always 
influence  persons  to  itk  use.  But  wheat  and 
maize  continued,  as  before,  to  be  the  bxead-com 
of  the  country ;  and  the  newly  introduced  grain 
was  cultivated  principally  because  it  furnished 
an  article  in  constant  demand,  which  might  be 
transmitted  to  the  mother  country  in  return  for 
British  manufactured  goods. 

Had  a  contrary  effect  followed  upon  the  in- 
troduction of  rice  into  the  then  British  colonies 
of  America,  and  this  grain  had  become,  as  in  In- 
dia, the  universal  food  of  the  inhabitants,  it  is 
not  probable  that  their  condition  would  have 
been  in  any  way  ameliorated  by  the  change.  In 
countries  where  rice  forms  the  chief  article  of 
food,  dearths  are  not  by  any  means  of  uncom- 
mon occurrence.  A  failure  of  the  usual  supply 
of  rain,  which  is  followed  by  evil  consequences 
where  other  descriptions  of  grain  are  raised,  is 
productive  of  tenfold  misery  where  the  chief  de- 
pendence is  upon  the  crop  of  rice,  which  with- 
out its  due  degree  of  moisture  proves  wholly  un- 
productive. In  such  cases  there  can  be  found 
few  sources  of  relief,  other  objects  of  cultivation 
being  pursued  to  only  a  limited  extent^  and  the 
means  of  the  people  not  enabling  them  to  com- 
pass the  purchase  of  these  scarcer  articles  of  food, 
even  when,  through  the  general  abundance,  they 
may  be  procured  at  their  natural  price.  Happily 
for  the  interests  of  humanity,  dearths  are  becom- 
ing less  and  less  frequent  of  occurrence,  through 
the  better  understanding  of  subjects  connected 
with  the  production  and  distribution  of  commo- 
dities. 

Some  botanists  enumerate  four  species  of 
rice,  while  others  suppose  these  only  varieties  of 
the  same  grain,  occasioned  by  difference  of  soil, 
climate,  and  culture.  These  varieties  are  common 
rice— early  rice,  mountain  rice,  and  clammy  rice. 

Common  rice  is  a  marsh  plant.  If  the  ground 
on  which  it  is  sown  should  become  dry  before 
the  plants  arrive  at  maturity,  they  wither.  It  is 
this  variety  which  grows  most  strongly ;  and  on 
lands  peculiarly  adapted  for  it  the  culture  is  pro* 
bably  as  advantageous  as  can  well  be  pursued. 

JSarly  rice,  like  the  other,  is  a  marsh  plant, 


but  it  does  not  grow  to  the  same  size.  It  cornea 
much  sooner  to  maturity;  for  while  common 
rice  is  never  ripe  in  leas  than  six  months  from 
the  time  of  ploughing,  tliis  variety,  if  placed  in 
fiivourable  situations,  requires  only  four  months 
for  arriving  at  perfection. 

MautUain  riee  thrives  on  the  dopes  of  hills 
and  in  other  situations  where  it  can  receive  hu- 
midity only  occasionally.  Dr  Wallioh,  sent  to 
London  a  few  yeaxa  ago  some  specimens  of  rice 
grown  on  the  cold  mountains  of  Nepaul.  These 
seeds  were  furnished  to  him  by  the  resident  of 
the  £ast  India  Company  in  that  district,  and 
were  recognised  by  the  Doctor  as  mountain  rioe. 
The  d^iee  of  cold  which  this  plant  is  qualified 
to  bear  is  very  great.  According  to  the  infor- 
mation collected  on  the  subject  by  Dr  Wallich,  the 
cultivators  consider  their  crop  quite  safe  if  the 
growth  of  the  plants  is  advanced  five  or  six 
inches  above  the  surface  at  the  time  the  winter 
snows  cover  the  ground.  It  is  probable  that  the 
slow  melting  of  the  snow  is  beneficial  to  the 
growth  of  the  plant,  which  advances  with  great 
vigour  on  the  return  of  spring. 

A  knowledge  of  these  circumstances  might  have 
led  to  the  opinion  that  this  variety  of  rice  could 
be  naturalized  in  England,  if  the  attempt  had  not 
already  been  fairly  made  by  one  well  qualified 
for  conducting  the  experiment.  Samples  of  six 
different  sorts  of  mountain  rioe  which  had  been 
procured  by  Sir  John  Murray  from  the  neigh- 
bourhood of  Serinagur  at  the  foot  of  Mount 
Imaus,  were,  on  the  occasion  alluded  to,  presen- 
ted by  the  Board  of  Agriculture  to  Sir  Joseph 
Baiiksy  who  planted  each  kind  in  a  separate  bed, 
in  a  sheltered  spot  with  a  south  aspect,  in  his 
garden  at  Spring  Grove.  The  grains,  which 
were  sown  very  thin  on  the  21st  of  May,  speedily 
sprang  up,  and  the  plants  tillered  so  much  that 
the  beds  put  on  the  appearance  of  compact,  dense 
masses  of  vegetation ;  each  plant  having  from  ten 
to  twenty  off-sets.  Although  the  blades  grew 
vigorously,  attaining  in  a  short  time  to  the 
length  of  two  feet,  there  was  never  any  symptom 
of  a  rising  stem,  and  if  the  ground  was  not 
watered,  either  by  rain  or  artificiaUy  every  three 
or  four  days,  the  plants  began  to  assume  a  sickly 
hue.  In  this  manner  vegetation  proceeded,  with- 
out the  smallest  symptom  of  their  perfecting 
themselves  by  fiructification,  when  the  plants 
were  suddenly  destroyed  by  an  eariy  night  frost 
in  September.  Some  of  the  plants,  which  had 
been  transferred  to  pots  and  placed  in  the  hot- 
house at  an  early  period  of  their  growth,  soon 
died ;  while  others,  which  were  sown  originally 
in  a  hot-house,  produced  ears  and  flowered,  but 
the  blossoms  dropped  without  perfecting  any 
seeo. 

The  conclusion  to  which  Sir  Joseph  Banks 
arrived  from  these  experiments  was  unfiivonrable 
to  the  cultivation  of  rice  in  this  country  as  a 
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grain-beariiig  plant;  but  he  was  led  to  consider, 
from  the  great  quantity  of  its  blades,  that  it 
would  afford  excellent  green-meat  ibr  cattle. 

Ckmmy  rice  appears  to  be  endowed  with  the 
peculiar  property  of  growing  both  on  wet  and 
on  dry  lands :  the  period  occupied  by  its  growth 
is  intermediate  between  those  of  the  common  and 
early  varieties. 

Rice  seed  is  sown  in  Carolina  in  rows,  in  the 
bottom  of  trenches,  which  are  about  eighteen 
inches  apart,  reckoning  from  the  centres  of  the 
trenches.    The  sowing  is  generally  performed  by 
n^;ro  women,  who  do  not  scatter  the  seed,  but 
put  it  carefully  into  the  ground  with  the  hand, 
6o  as  to  preserve  the  perfect  stiaightness  of  the 
line.    The  sowing  is  for  the  most  part  completed 
by  the  middle  of  March.    The  water,  which 
until  then  has  been  kept  back  by  means  of  flood- 
gates^  b  at  this  time  permitted  to  overflow  the 
ground  to  the  depth  of  several  inches,  and  things 
remain  in  this  state  for  some  days, — generally 
about  a  week.    The  germination  of  the  seed  is 
promoted  by  this  flooding,  and  the  water  being 
then  drawn  from  the  surface  of  the  land,  the 
plants  sprout,  rising  in  about  four  weeks  to  the 
height  of  three  or  four  inches.    At  this  time  the 
flood-gates  are  again  opened,  the  fields  are  once 
more  overflowed,  and  remain  in  that  state  during 
about  sixteen  days;  one  good  efiect  of  this  se- 
cond flooding  being  the  destruction  of  the  grass 
and  weeds  which  may  have  sprouted  at  the  same 
time  with  the  rice.    The  land  is  allowed  after 
this  to  remain  without  further  irrigation  until  the 
middle  of  July,  being  repeatedly  hoed  during  the 
interval,  as  well  to  remove  any  weeds  at  the  mo- 
ment of  their  appearance,  as  to  loosen  the  soil 
about  the  roots  of  the  rice,  adopting  thus  in  all 
its  principal  parts  the  drill  system  of  husbandry. 
At  the  time  last  mentioned,  water  is  again  ad- 
mitted, and  remains  covering  the  sur&ce  until 
the  grain  is  actually  ripened. 

The  rice  harvest  in  the  United  States  usually 
commences  at  the  end  of  August,  and  extends 
through  the  entire  month  of  September,  or  even 
somewhat  later.  The  reaping  is  performed  with 
a  sickle  by  male  negroes,  and  these  are  followed 
by  females,  who  collect  the  rice  into  bundles. 

This  cultivation  is  found  to  be  extremely  un- 
healthy to  the  negroes  employed  in  its  prosecu- 
tion. The  alternate  flooding  and  drying  of  the 
land  in  so  hot  a  climate,  where  natural  evapora- 
tion proceeds  with  great  rapidity,  must  necessa- 
rily be  prejudicial  to  health.  To  avoid  exposure 
to  this  unwholesome  atmosphere,  the  whole 
white  population  abandon  the  low  grounds  to 
the  care  of  n^gro  cultivators.  The  mortality 
thus  occasioned  among  the  labourers  in  rice  dis- 
tricts IB  80  great,  that  while  the  general  increase 
of  population  in  the  States  exceeds  by  far  that 
realized  in  the  older  settled  countnes  of  Europe, 
fresh  supplies  of  negro  slaves  must  continually 


be  brought,  to  repair  the  waste  of  life,  from  the 
more  northern  slave  states  of  the  Union. 

The  cultivation  of  rice  is  very  extensively  and 
successfully  carried  on  in  the  rich  meadows  of 
Lombardy,  which  can  be  irrigated  by  the  waters 
of  the  Po.  The  meadows  chosen  for  the  purpose 
are  perfectly  flat.  After  the  seed  is  sown,  the 
water  is  turned  on  and  allowed  to  cover  the  sur- 
face to  the  depth  of  several  inches  during  the 
whole  course  of  its  growth,  and  until  the  rice  is 
ripe.  Three  crops  are  taken  successively  from 
the  ground  in  this  manner  without  manuring ; 
but  the  soil  is  then  so  far  exhausted,  tliat  it  must 
be  manured  and  planted  for  a  time  with  other 
crops,  before  another  succession  of  rice  harvests 
can  be  drawn  from  it. 

This  system  of  agriculture  proves  the  most 
profitable  to  the  cultivator  of  any  that  is  carried 
on  in  Lombardy;  but  the  same  unwholesome 
efiect  is  experienced  there  as  in  Carolina ;  and 
the  government  at  Milan  finds  it  expedient  to 
restrict  the  cultivation  within  a  certain  limit, 
beyond  which  the  production  of  rice  is  not 
allowed.  The  quantity  of  seed  usually  sown  is 
three  bushels  to  the  acre,  and  the  average  pro- 
duce from  the  same  measure  of  land,  is  commonly 
about  six  quarters. 

In  the  province  of  Valencia  in  Spain,  the  me- 
thod of  rice  cultivation  is  very  similar  to  that 
pursued  in  Lombardy.  The  water  remains  on 
the  ground  even  during  the  operations  of  harvest, 
and  the  reapers  are  obliged  to  wade  up  to  their 
knees  in  order  to  cut  the  grain,  other  persons 
following  to  receive  the  sheaves  as  they  are  cut, 
and  to  convey  them  to  some  dry  place,  where 
the  grain  is  detached  from  the  ear  by  the  tread- 
ing of  mules. 

The  hollows  between  Columbo  and  Candy,  in 
the  island  of  Ceylon,  are  devoted  to  the  produc- 
tion of  rice.  The  fields  on  which  it  is  sown  are 
artificially  formed  into  a  regular  succession  of 
terraces,  one  above  another,  so  that  the  water  of 
irrigation  may  be  made  to  flow  fix)m  a  higher  to 
a  lower  level,  the  plants  being  in  difierent  stages 
of  their  growth.  In  some  cases  the  water  is  led 
for  a  mile,  or  even  two  miles  along  the  side  of  a 
mountain,  and  is  then  discharged  over  the  high- 
est terrace,  and  thence  downward  in  succession 
to  the  lowest,  according  as  moisture  may  be  re- 
quired by  each.  Bishop  Heber,  for  whom  the 
charms  of  nature,  whetiier  in  a  wild  or  culti- 
vated state,  were  never  displayed  in  vain,  re- 
marks, on  visiting  this  district,  that  ^*  the  ver- 
dure of  the  young  rice  is  particularly  fine,  and 
the  fields  are  really  a  beautiful  sight,  when  sur- 
rounded by  and  contrasted  with  the  magnificent 
mountain  scenery." 

Rice  is  extensively  cultivated  throughout  the 
Chinese  empire,  and  in  consequence  of  the  value 
of  all  such  products  of  the  earth,  to  a  people  so 
numerous,  much  care  b  taken  in  its  culture. 
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The  Chinese  method  of  raisiiig  rice  is  thus  der 
tailed  by  Duhamel : 

**  To  hasten  the  genninatiou  of  the  seed-rice 
it  is  placed  in  baskets  and  immersed  during  some 
days  in  standing  water. 

"  When  the  ground  is  so  thoroughly  soaked 
that  the  surface  is  like  soft  mud,  it  is  ploughed 
with  a  buffalo,  yoked  to  a  very  simple  plough, 
without  wheels,  and  having  only  one  handle. 
The  clods  are  after  this  broken  down  by  means 
of  a  rude  kind  of  hurdle,  drawn  also  by  a  buffiilo, 
the  driver  sitting  upon  the  hurdle  to  increase  the 
weight.  The  ground  is  cleared  very  carefully 
of  all  stones,  and  whatever  weeds  may  be  found 
are  diligently  removed  with  their  roots.  The 
land  is  then  partly  covered  with  water,  and 
smoothed  by  a  harrow  which  has  several  rows 
of  great  iron  teeth. 

**  The  seed-rice,  when  it  has  once  sprouted,  is 
known  to  be  good ;  grains  not  in  this  situation 
are  rejected,  and  the  remainder  is  sown  by  hand 
very  thickly  and  as  equally  as  possible  upon  a 
part  only  of  the  land,  which  is  thus  used  as  a 
sort  of  nursery  for  the  remainder.  The  land 
having  at  this  time  upon  it  just  as  much  water 
as  will  barely  cover  it,  the  points  of  the  plants 
f^pear  above  the  surface  one  day  after  the  seed 
has  been  sown, 

*'  In  a  short  time,  when  the  plants  have  ac- 
quired a  little  strength,  they  are  sprinkled  over 
with  lime-water,  tlie  object  of  this  being  the 
destruction  of  insects.  For  this  purpose  a  small 
basket  with  a  long  handle  b  used,  and  this  being 
filled  by  immersion  in  the  lime-water,  the  fluid 
runs  through  in  divided  portions  over  the  plants. 
This  practice  is  found  to  be  so  efficacious,  that 
the  Chinese  are  said  to  hold  its  first  inventor  in 
the  highest  veneration. 

*' Towards  April,  when  the  plants  cover  thickly 
the  ground  that  has  been  sown,  the  greatest  part 
of  them  are  pulled  up  with  their  roots  and  planted 
in  tuSta^  pretty  far  asunder  in  a  quincunx  form,  in 
fields  prepared  for  their  reception.  A  serene  day 
is  chosen  for  this  operation,  which  must  be  per- 
formed quickly,  so  that  the  plants  are  as  short  a 
time  as  possible  out  of  the  ground. 

*'  After  this,  water  is  admitted  to  overflow  the 
rice,  the  grounds  being,  for  thb  purpose,  always 
situated  near  a  rivulet,  pond,  or  great  pool  of 
water,  from  which  they  are  separated  only  by  a 
bank  which  may  readily  be  cut.  It  sometimes 
happens,  however,  that  the  water  is  below  the 
level  of  the  fields,  in  which  case  the  necessary 
quantity  is  conveyed  in  buckets,  which  are 
worked  chiefly  by  the  aid  of  ropes, — a  most  la- 
borious occupation. 

''Though  a  man  cannot  step  in  these  rice- 
grounds  without  sinking  up  to  his  knees,  the 
Chinese  weed  them  three  times  during  the  sum- 
mer, and  that  so  carefully,  that  every  weed  they 
can  find  is  pulled  up  by  the  roots. 


**  When  the  rice  is  ripe,  which  Is  known  in 
the  same  manner  as  wheat,  by  its  turning  yellow, 
it  is  cut  down  with  a  sickle,  made  into  sheaves, 
and  conveyed  into  a  bam,  where  it  is  threshed 
with  flails  very  similar  to  those  used  among  our- 
selves." The  husk  and  inner  pellicle  are  re- 
moved by  beating  and  trituration,  pretty  much 
in  the  same  mann^ar  as  has  already  been  de- 
scribed. 

The  Chinese  plant  their  seed-rice  at  regular  in- 
tervals, and  carefully  weed  and  nuse  up  the  soil 
between  the  plants;  thus  they  have  practised  for 
ages  the  system  of  drilling  and  hoeing  grain, 
which  has  been  but  lately  introduced  into  the 
husbandry  of  Europe.  The  method  of  cultivat- 
ing rice  in  Hindostan  very  much  resembles  that 
of  the  Chinese. 

In  both  India  and  China  rioe  forms  the 
subsistence  of  the  native  population,  more 
exclusively  and  to  a  greater  extent  than  can  per- 
haps be  said  of  any  other  vegetable  substance  in 
any  known  region  of  the  globe.  In  the  coun- 
tries just  mentioned,  as  well  as  in  those  districts 
of  Africa  where  it  is  used  indiscriminately  with 
maize,  rioe  undeigoes  but  little  culinary  prepar- 
ation, being,  for  the  most  part,  simply  boiled 
with  water,  and  eaten  either  by  itself,  or  accom- 
panied by  some  stimulating  or  oUy  substance. 
In  countries,  on  the  other  hand,  where  it  is  em- 
ployed only  as  an  auxiliary  article  of  food,  rice 
is  subjected  to  a  greater  degree  of  preparation  for 
the  table,  and  except  when  used  to  thicken 
broths,  is  seldom  presented,  unless  after  concoc- 
tion with  eggs,  and  milk,  and  sugar,  which  cover 
the  natural  insipidity  of  the  grain. 

When  our  grain  crops  happen  to  be  deficient 
in  this  country,  it  has  been  proposed  to  mix  a 
quantity  of  rice  with  wheat,  or  rye  flour  for 
making  bread.  This  has  been  tried  with  some 
success,  though  it  is  alleged  that  such  bread 
soon  becomes  dry  and  unpleasant. 

The  method  is  as  follows : — First  reduce  the 
rioe  to  powder  in  a  mill,  or  throw  the  whole 
grains  into  water  at  nearly  a  boiling  heat, 
and  allow  them  to  soak  during  some  hours. 
Then  drain  off  the  water,  and  when  the  rice  shall 
have  become  sufficiently  dry,  beat  it  in  a  mortar, 
and  pass  the  powder  through  a  fine  ueve.  This 
flour  must  next  be  placed  in  a  kneading-trough, 
and  moistened  in  the  necessary  degree  with  water 
rendered  glutinous  by  boiling  whole  rice  In  it  for 
some  time ;  add  salt,  and  the  proper  quantity  of 
leaven  or  yeast,  and  knead  the  whole  intimately 
together.  The  dough  must  then  be  covered  with 
warm  cloths  and  left  to  rise.  During  this  fer- 
mentative process,  the  dough,  which  was  of  a 
pretty  firm  consistence,  will  become  so  soft  as 
not  to  be  capable  of  being  formed  into  loaves.  It 
is,  therefore,  placed  in  the  requisite  quantities  as 
in  forms,  and  these  being  covered  with  larger 
leaves,  or  with  sheets  of  paper,  are  introduced 
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into  the  oyen,  the  heat  of  which  speedily  sets  the 
dough  eafficiently,  so  that  the  tins  heing  re- 
versedy  their  contents  are  tnmed  out  upon  the 
leaTee  or  paper.  The  hread,  when  perfectly 
baked,  will  he  of  a  fine  yellow  colour,  similar  to 
that  imparted  to  flour  by  the  yolks  of  eggs,  and 
when  new  is  said  to  he  sufiiciently  agreeable. 

The  Chinese  manufacture  a  sort  of  wine  from 
rice,  said  to  be  similar  to  Spanish  white  wine. 

Duhamel  describes  a  method  of  mixing  rice 
with  malted  harley,  for  the  manufacture  of  beer. 
Four  parts  of  crushed  rice  steeped  in  an  equiva- 
lent weight  of  water,  are  added  to  one  part  of 
malt,  the  ready  formed  saccharine  matter  of  the 
harley  malt  appears  to  have  the  singular  property 
of  speedily  converting  the  fecula  of  unmalted 
com  into  a  kind  of  soluble  matter  which  has  the 
fermentative  properties  of  sugar.  If  malt  and 
rice  flour,  diluted  so  as  to  have  a  pasty  consis- 
tence, be  mixed  and  mashed  together,  and  then 
left  during  three  or  four  hours,  the  mixture  will 
present  the  appearance  of  a  liquid  which  is 
slightly  saccharine  to  the  taste,  and  having  a  se- 
diment at  the  bottom  of  the  vessel,  which  is 
found,  on  examination,  to  be  composed  of  only 
the  husks  of  barley  and  rice.  M.  Dubrunfaut 
used  for  the  purpose  rice  from  which  the  husk 
had  not  been  removed  previous  to  its  being 
crushed,  and  which  in  this  state  is  known  by 
the  name  offxtdtfy  or  more  properly  paddee, 

Zba  Matz  Cmaiize  or  Indian  com)  is  a  plant 
indigenous  to  America,  having  been  found  under 
partial  cultivation  by  the  Indians  on  the  discov- 
ery of  the  New  World.  It  is  extensively  culti- 
vated both  in  North  and  South  America,  and 
forms  an  article  of  food  as  important  to  the  in- 
habitants of  those  regions,  as  rice  does  in  the 
eastern  countries.  There  Lb  only  one  ascertained 
species  of  maize,  although  several  varieties  seem 
to  arise  in  consequence  of  differences  of  soil,  cul- 
ture, and  climate. 

The  plant  consists  of  a  strong  jointed  stalk 
(see  Plate  VI.,  figs.  1,  2.),  provided  with  laige 
alternate  leaves,  almost  like  flags^  springing  from 
every  joint.  The  top  produces  a  bunch  of  male 
flowers,  of  various  colours,  which  is  called  the 
tauel.  Each  plant  bears,  likewise,  one  or  more 
spikes  or  eorf,  seldom  so  few  as  one,  and  rarely 
more  than  four  or  five,  the  most  usual  number 
heing  three :  as  many  as  seven  have  been  seen 
occasionally  on  one  stalk.  These  ears  proceed 
from  the  stalk  at  various  distances  fix>m  the 
ground,  and  are  closely  enveloped  by  several  thin 
leaves,  forming  a  sheath,  which  is  called  the 
hmk.  The  ears  consist  of  a  cylindrical  substance, 
of  the  nature  of  pith,  which  is  called  the  cMy 
over  the  entire  surface  of  which  the  seeds  are 
ranged,  and  fixed  in  eight  or  more  stndght  rows, 
each  row  having  generally  as  many  as  tliirty  or 
more  seeds.  The  eyes  or  germs  of  the  seeds  are 
in  nearly  radial  lines  from  the  centre  of  the  cy- 


linder ;  from  these  eyes  proceed  individual  fila- 
ments of  a  silky  appearance,  and  of  a  bright  green 
colour ;  the  aggregate  of  these  hang  out  from  the 
point  of  the  husk,  in  a  thick  cluster,  and  in  this 
state  are  called  the  iilk.  It  is  tbe  ofiice  of  these 
filaments,  which  are  the  stigmata,  to  receive  the 
farina,  which  drops  from  the  flowers  on  the  top, 
or  tassel,  and  without  which  the  ears  would  pro- 
duce no  seed — a  fact  which  has  been  established 
by  cutting  off  the  top  previous  to  the  develop- 
ment of  its  flowers,  when  the  ears  proved  wholly 
barren.  So  soon  as  their  office  has  been  thus 
performed,  both  the  tassel  and  the  silk  dry  up, 
and  put  on  a  withered  appearance. 

The  grains  of  maize  are  of  different  colours^ 
the  prevailing  hue  being  yellow,  of  various  shades, 
sometimes  approaching  to  white,  and  at  other 
times  deepening  to  red.  Some  are  of  a  deep  cho- 
colate colour,  others  greenish  or  olive-coloured, 
and  even  the  same  ears  will  sometimes  contain 
grains  of  different  colours. 

Maize  is  said  to  contain  no  gluten,  and  little 
if  any  ready-formed  saccharine  matter,  whence 
it  has  been  asserted  to  have  but  a  very  small  nu- 
tritive power ;  on  the  other  hand,  it  is  seen  that 
domestic  animals  which  are  fed  with  it  very 
speedily  become  fat,  their  flesh  being  at  the  same 
time  remarkably  firm.  Horses  which  consume 
this  com  are  enabled  to  perform  their  fiiU  por- 
tion of  labour,  are  exceedingly  hardy,  and  re- 
quire but  little  care ;  and  the  common  people  of 
countries  where  Indian  com  forms  the  ordinary 
food,  are  for  the  most  part  strong  and  hardy 
races.  The  produce  of  maize,  on  a  given  extent 
of  cultivation,  is  greater  than  that  of  any  othet 
grain ;  and  the  proportional  return  for  the  quan- 
tity of  seed  committed  to  the  ground  is  equally 
advantageous. 

American  Indian  Com  is  the  laigest  known 
variety  of  maize.  It  is  found  growing  wild  in 
many  of  the  West  Indian  islands,  as  well  as  in 
the  central  parts  of  America;  and  there  can  be 
no  doubt  of  its  being  a  native  of  those  regions. 
In  favourable  situations  it  has  a  very  consider- 
able growth,  attaining  to  the  height  of  from  seven 
to  ten  feet;  in  some  cases  it  has  acquired  the 
gigantic  height  of  fourteen  feet,  without  in  any 
way  impairing  its  productive  power.  Its  spike, 
or  ear,  is  eight  or  ten  inches  in  length,  and  five 
or  six  inches  in  circumference.  The  plant  gen- 
erally sends  out  one,  two,  or  more  suckers  from 
the  bottom  of  the  stalk ;  but  these  it  is  advisable 
to  remove,  not  only  as  they  draw  away  part  of 
the  nourishment  which  should  go  to  support  the 
main  stalk,  but  because  the  ears  which  the 
suckers  bear  ripen  at  later  periods  than  the 
others,  and  the  harvest  could  not  all  be  simulta- 
neously secured  in  the  properest  state  of  matu- 
rity. 

This  variety  will  rarely  come  to  maturity  in 
northern  climates,  and  could  never  be  securely 
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relied  on  for  a  crop  in  any  part  of  Europe.  In 
the  Mexican  states,  where  this  grain  is  known 
by  the  name  of  Tlaamli^  there  are  few  parts  of 
either  the  lower  districts— ^Mrra  caliente—^ar  of 
the  table-land,  whereon  it  is  not  successfhlly  cul- 
tivated. In  the  former  districts  its  g^rowth  is 
naturally  more  luxuriant  than  in  the  latter;  but 
even  at  an  eleyation  of  six  or  seren  thousand  feet 
above  the  level  of  the  sea,  its  productiveness  is 
calculated  to  excite  wonder,  if  not  to  provoke 
incredulity  on  the  part  of  European  agricultur- 
ists. Some  particularly  favoured  spots  have 
been  known  to  yield  an  increase  of  eight  hun- 
dred for  one ;  and  it  is  perfectly  common  in  situ- 
ations where  artificial  irrigation  is  practised,  to 
gather  from  three  hundred  and  fifty  to  four  hun- 
dred measures  of  grain  fi)r  every  one  measure 
that  has  been  sown.  In  other  places,  where  re- 
liance is  placed  only  on  the  natural  supply  of 
moisture  to  the  soU  from  the  periodical  rains, 
such  an  abundant  return  is  not  expected ;  but 
even  then,  and  in  the  least  fertile  spots,  it  is  rare 
for  the  cultivator  to  realize  less  thim  from  forty 
to  sixty  bushels  for  each  (me  sown. 

The  qrstem  of  hxubandry  employed  b  closely 
analogous  to  Tnll's  horse-hoeing  plan.  The  seed 
is  sown,  frt>m  three  to  five  grains  together,  at 
regular  intervals  of  three  feet,  in  rows  sufficiently 
fisur  apart  to  admit  of  the  passage  of  a  small 
plough  between  them,  for  ihe  purposes  of  loosen- 
ing the  soil  around  the  roots,  and  of  removing 
the  weeds.  The  use  of  manure  is  altogeldier  un- 
known in  Mexican  maize  husbandry. 

Humboldt  states,  that  in  some  warm  and  hu- 
mid regions  of  Mexico  three  harvests  of  maize 
may  be  annually  gathered,  but  that  it  is  not 
usual  to  take  more  than  one.  The  seed-time  is 
from  the  middle  of  June  to  near  the  end  of  Au- 
gust. A  great  part  of  the  internal  commerce  of 
Mexico  consists  in  the  transmission  of  this  grain, 
the  price  of  which  varies  considerably  in  not  very 
distant  stations,  owing  to  the  imperfect  state  of 
the  roads  and  the  insufficient  means  of  transport. 
As  an  instance  of  this,  Humboldt  mentions  the 
fact,  that  during  his  stay  in  the  intendancy  of 
Guanaxuato,  the  fimega  (five  buahels)  of  maize 
cost  at  Salamanca  nine,  at  Queretaro  twelve,  and 
San  liuiz  Potosi  twenty^-two,  livres.  For  want 
of  a  proper  diffusion  of  commercial  capital,  the 
Mexican  public  is  without  the  advantage  of  mag- 
azines fi>r  storing  com,  and  for  preventing,  by 
that  means,  great  fluctuations  in  price.  It  is  a 
fortunate  circumstance,  and  one  which  diould 
be  mentioned  as  adding  very  materially  to  the 
natural  value  of  maize  in  warm  climates,  that  it 
will  remain  in  store  uninjured  for  periods  vary- 
ing from  three  to  five  years,  according  to  the 
mean  temperature  of  the  district. 

This  kind  of  com  is  generally  planted  in  the 
United  States  of  America  about  the  middle  of 
May,  so  as  to  avoid  the  mischance  of  its  experi- 


encing inst  after  it  is  once  out  of  the  ground. 
The  Indians  who  inhabited  the  country  previ- 
ously to  the  formation  of  any  settlement  upon 
its  shores  by  Europeans,  having  no  calendar  or 
other  means  of  calculating  the  efflux  of  time, 
were  gpuded  by  certain  natural  indications  in 
their  choice  of  periods  for  agricultural  operations. 
The  time  for  their  sowing  of  maize  was  govemed 
by  the  budding  of  some  particuLir  tree,  and  by 
the  visits  of  a  certain  fish  to  their  waters — ^both 
which  events  observation  had  proved  to  be  such 
regular  indicators  of  the  season,  as  fully  to  war- 
rant the  fidth  which  was  placed  on  their  recur- 
rence. These  simple  and  untaught  people  dis- 
covered and  practised  a  method  of  preserving 
their  grain  after  harvest,  which  afibrded  a  cer- 
tain protection  against  the  ravages  of  insects,  and 
which  might  be  advantageously  adopted  in  other 
situations,  and  in  climates  where  this  evil  isyery 
prevalent.  Their  method  was  to  separate  the 
com  from  the  cobb  as  soon  as  the  harvest  was 
finished ;  to  dry  it  thoroughly  by  exposure  to 
the  sun,  and  to  a  current  of  air ;  and  then  to  de- 
posit it  in  holes  dug  out  of  the  earth  in  dry  situ- 
ations, lining  tiiese  holes  with  mats  of  dried 
grass,  and  covering  them  with  earth,  so  as  com- 
pletely to  prevent  the  access  of  air. 

With  the  exception  of  artificial  irrigation,  to 
wliich  recourse  is  not  had  in  the  United  States, 
the  method  of  sowing  and  managing  maize  is 
there  singularly  analogous  to  that  pursued  in 
Mexico.  The  proportionate  produce,  frxnn  a 
given  quantity  of  seed,  or  a  certain  breadth  of 
land,  is  smaller,  however,  than  that  realized  in 
Mexico,  although  the  practice  of  manuring  is 
universally  followed.  As  compared  with  tho 
yielding  of  other  kinds  of  grain,  maize  cultiva- 
tion is,  nevertheless,  highly  productive  in  the 
United  States.  In  Pennsylvania,  where  the 
average  crop  of  wheat  does  not  exceed  from  four- 
teen to  seventeen  bushek,  that  of  maize  amounto 
to  from  twenty  to  thirty  bushels  to  the  acre.  A 
writer  in  the  Monthly  American  Journal  of  Ge- 
ology and  Natural  Sdence,  considers  that  maize 
produces  the  heaviest  crops  near  the  northern 
limito  of  its  range.  The  American  fermers  find 
this  advantage  to  attend  the  partial  culture  of 
muze  upon  their  &rms,  that  the  time  of  harvest- 
ing is  some  weeks  later  than  that  of  wheat,  and 
that,  consequently,  the  general  operations  of  the 
harvest  may  be  conducted  without  great  bustle 
and  temporary  advance  of  wages,  to  be  followed 
by  a  season  of  inaction  and  consequently  of  idle- 
ness to  the  labourer — evils  which  are  commonly 
experienced  in  England. 

The  second  variety  of  maize  has  white  grains. 
This  kind,  which  is  cultivated  in  Spain,  Portu- 
gal, and  Lombardy,  is  altogether  a  smaller  plant 
thim  the  variety  just  described,  seldom  exceeding 
rix  or  seven  feet  in  height ;  the  leaves  are  nar- 
rower, and  the  tops  hang  downwards.    The  ears 
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or  apikes  are  not  more  than  dx  or  seven  inches 
long.  The  French^  among  whom  this  grain  ie 
partially  cultivated,  have  given  to  it  the  name  of 
Bl^  de  Turqnie,  douhtleas  hecaose  their  seed  was 
oxiginalljr  obtained  from  that  country. 

Except  in  unusually  &vourable  seasonSy  the 
two  varieties  hitherto  described  will  not  come  to 
maturity  in  England,  although  they  are  some- 
times sown  as  a  curiosity  in  warm  spots  in 
gardens. 

The  third  variety  has  both  yellow  and  white 
seeds.  It  is  even  smaller  than  the  last  mentioned, 
seldom  rising  to  a  greater  height  than  four  feet. 
The  ears  do  not  often  exceed  four  or  five  inches 
in  length.  In  ordinary  seasons  it  will  ripen  its 
grains  perfectly  in  England ;  and  one  reason  why 
it  has  been  presumed  that  its  cultivation  would 
prove  advantageous  to  this  country,  is  the  short- 
ness of  time  required  for  its  growth,  whereby 
the  late  frosts  to  which  we  are  sometimes  liable 
in  spring,  and  the  early  frosts  of  autumn,  would 
be  alike  avoided.  Thia  particular  variety  is  cul- 
tivated in  some  of  the  middle  r^cms  of  the  Eu- 
ropean continent^  as  weU  as  in  some  parts  of 
North  America,  from  which  latter  country  it  is 
understood  to  have  its  origin.  It  is  also  par- 
tially cultivated  in  Grermany,  not  as  a  bread- 
oom,  but  that  it  may  be  malted  and  used  in  the 
preparation  of  a  kind  of  beer,  or  made  to  yield 
an  ardent  spirit.  The  use  chiefly  made  of  it, 
however,  is  that  of  fattening  swine  and  poultiy . 

In  the  cultivation  of  Indian  corn  in  northern 
fJimate^  it  is  proper  to  make  choice  of  wann 
spots,  and  particularly  to  avoid  shady  situations* 
In  order  to  admit  the  sun  as  much  as  possible  to 
the  plants,  and  probably  also  with  the  view  of 
affording  more  nutriment  to  the  grain,  it  is  usual 
to  remove  the  blades,  together  with  the  top  and 
tassel,  as  soon  as  its  office  of  dropping  its  fecun- 
datLQg  facffla  upon  the  ears  has  been  fully  ac- 
complished. This  process  is  very  easy  of  per- 
formance. When  the  blades  and  tops  are  per- 
fectly dry  they  are  stacked  and  thatched,  and 
form  an  excellent  substitute  for  hay  and  chaff  in 
the  spring,  both  for  cattle  and  horses^  as  well  as 
for  sheep,  all  these  animals  being  attracted  by  ite 
sweetness* 

It  may  generally  be  known  when  tlie  com  is 
ripened,  by  the  dry  and  white  appearance  put 
on  by  the  husk ;  a  more  intimate  inspecUon  is, 
however,  accomplished  without  difficulty.  The 
ears  must  then  be  plucked  off,  together  with  the 
husks,  and  conveyed  at  once  in  carts  to  the  banu 
In  America,  the  stalks  are  usually  left  standing 
for  some  time  longer.  Being  then  out  near  to 
the  ground,  tied  up  into  bundles,  and  stacked  in 
a  dry  place,  they  will  prove  useful  as  food  for 
homed  cattle,  which,  from  the  saccharine  quality 
of  the  plants,  will  thrive  upon  them. 

The  ears  are  preserved  in  bins  or  cages^  which 
are  caUed  com-cribfl^  sometimes  with  the  husk» 


and  at  other  times  without  it ;  and  it  is  not  con- 
sidered good  farming  to  shell  the  com  before  it 
is  required  to  be  sent  to  market.  This  operation 
of  shelling  is  veiy  easily  performed.  Ilie  only 
implement  required  for  the  purpose  is  a  piece  of 
iron  in  shi^  like  a  sword-blade,  the  edge  of 
which  is  not  sharp,  and  this  iron  being  fixed 
across  the  top  of  a  tub  in  which  the  shelled 
grains  are  to  be  collected,  the  ear  is  taken  in 
both  hands,  and  scraped  lengthwise  smartly 
across  the  edge  of  the  iron  until  all  the  grains  are 
removed.  In  thia  manner,  it  is  sud,  an  Indus- 
trious  man  will  aheU  from  twenty  to  twenty-five 
bushels  of  com  in  the  course  of  the  day.  The 
cobb  which  remains  makes  a  very  tolerable  quick- 
burning  fuel,  and  thus  no  part  of  the  plant  proves 
altogether  without  use. 

The  grain  forms  one-half  the  measure  of  the 
ear,  that  is  to  say,  two  bushels  of  ears  will  yield 
one  bushel  of  shelled  com.  So  correct  is  this 
estimate  found  to  be,  that  in  the  markets  of  the 
United  States,  where  Indian  com  is  sold  both 
shelled  and  with  the  cobb,  two  bushels  of  the 
latter  are  taken  without  question  by  the  pur- 
chaser, as  being  equal  to  one  bushel  of  shelled 
grain. 

Captain  Lyon,  in  the  narrative  of  his  travels 
in  Mexico,  has  given  an  amuwng  account  of  the 
mode  of  prepariQg  iorHlUu^  a  spedea  of  cake 
made  ¥dth  the  cmahed  grains  of  maiae,  which  is 
eaten  hot  at  the  meals  of  all  dassee  of  people,  the 
more  wealthy  using  the  cakes  in  the  way  wears 
accustomed  to  use  wheaten  bread, — as  an  auxil- 
iary to  more  nourishing  allmente— and  the  pea- 
sants being  £un  to  enjoy  them  as  a  substantive 
food,  seasoning  them,  when  they  have  the  op- 
portunity, by  the  addition  of  chilies  stewed  into 
a  kind  of  sanoe,  wherein  the  tortillas  are  dipped* 
Simple  as  the  art  may  appear  of  thus  making 
an  unleavened  cake  with  moistened  flour,  some 
persons  are  found  to  acquire  a  greater  degree  of 
expertneas  in  it  than  oUiers ;  and  so  great  is  the 
necessity  for  their  nreparation,  and  the  desire  of 
having  them  well  concocted,  that  according  to 
Captain  Lyon,  '*in  the  houses  of  req)ectable 
people,  a  woman,  called  from  her  office  Tortill- 
eia,  is  kept  for  the  express  purpose;  and  it 
sounds  very  oddly  to  the  ear  of  a  stranger  during 
meal-timesy  to  hear  the  rapid  patting  and  dap- 
ping which  goes  forward  in  the  cooking-place, 
until  all  demands  are  satisfied." 

Dr  Franklin  thus  details  the  various  uses  to 
which  maise  may  be  ^>plied : 

*'  It  is  remarked  in  North  America,  that  the 
English  fiirmers,  when  they  first  arrive  there, 
finding  a  soil  and  climate  proper  for  the  hus- 
bandry they  have  been  accustomed  to,  and  pai^ 
ticularly  suitable  for  raising  wheat,  despise  and 
neglect  the  culture  of  maize  or  Indian  com ;  but 
observing  the  advantage  it  afibrds  their  ndgh- 
boura^  the  older  inhabitants,  they  by  degrees  get 
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morv  and  more  into  the  practice  of  nosing  it ; 
and  the  flEice  of  the  count^  shows  from  time  to 
time  that  the  culture  of  that  grain  goes  on  visi- 
bly augmenting. 

''The  inducements  are  the  many  different 
ways  in  which  it  may  be  prepared  so  as  to  afford 
a  wholesome  and  pleasing  nourishment  to  men 
and  other  animals.    First,  the  &mily  can  begin 
to  make  use  of  it  before  the  time  of  iiill  harvest ; 
Tor  the  tender  green    ears,  stripped    of  their 
ieavesy  and  roasted  by  a  quick  fire  tiU  the  grain 
is  brown,  and  eaten  with  a  little  salt  or  butter, 
are  a  delicacy.  Secondly,  when  the  grain  is  riper 
and  harder,  Uie  ears,  boiled  in  their  leaves  and  eaten 
with  butter,  are  also  good  and  agreeable  food.  The 
tender  green  grains  dried  may  be  kept  all  the 
year,  and  mixed  with  green  haricots  (kidney 
beans),  also  dried,  make  at  any  time  a  pleasing 
dish,  being  first  soaked  some  hours  in  water,  and 
then  boiled.    When  the  grain  is  ripe  and  hard 
there  are  also  several  ways  of  using  it.    One  is 
to  soak  it  all  night  in  a  leasive  or  lye,  and  then 
pound  it  in  a  large  wooden  mortar  with  a  wooden 
pestle ;  the  skin  of  each  grain  is  by  that  means 
skinned  off,  and  the  fiirinaceous  part  left  whole, 
which  being  boiled  swells  into  a  white  soft  pulp, 
and  eaten  with  milk,  or  with  butter  and  sugar, 
18  delicious.    The  dry  grain  is  also  sometimes 
ground  loosely,  so  as  to  be  broken  into  pieces  of 
the  size  of  rice,  and  being  winnowed  to  separate 
the  bran,  it  is  then  boiled  and  eaten  with  turkeys 
or  other  fowls,  as  rice.    Ground  into  a  finer 
meal,  they  make  of  it  by  boiling  a  hasty  pud- 
ding or  bouilliy  to  be  eaten  with  milk,  or  with 
butter  and  sugar;  this  resembles  what  the  Ital- 
ians call  polenUi,    They  make  of  the  same  meal, 
with  water  and  salt,  a  hasty  cake,  which  being 
stuck  against  a  hoe  or  other  flat  iron,  is  placed 
erect  before  the  fire,  and  so  baked  to  be  used  as 
bread.    Broth  is  also  agreeably  thickened  with 
the  same  meal.    They  also  parch  it  in  this  man- 
ner.   An  iron  pot  is  filled  with  sand,  and  set  on 
the  fire  till  the  sand  is  very  hot.    Two  or  three 
pounds  of  the  grain  are  then  thrown  in,  and  well 
mixed  with  the  sand  by  stirring.    Each  grain 
bursts  and  throws  out  a  white  substance  of  twice 
its  bigness.    The  sand  is  separated  by  a  wire 
sieve,  and  returned  into  the  pot  to  be  again 
heated  and  repeat  the  operation  with  fresh  grain. 
That  which  is  parched  is  pounded  to  a  powder 
in  mortars,    lliis  being  sifted  will  keep  long 
for  use.    An  Indian  will  travel  fiir  and  subsist 
long  on  a  small  bag  of  it,  taking  only  six  or  eight 
ounces  of  it  per  day  mixed  with  water.    The 
flour  of  maize,  mixed  with  that  of  wheat,  makes 
excellent  bread,  sweeter  and  more  agreeable  than 
that  of  wheat  alone.    To  feed  horses,  it  is  good 
to  soak  the  grain  twelve  hours,  they  mash  it 
easier  with  tiieir  teeth,  and  it  yields  Uiem  more 
nourishment.    The  leaves  stripped  off  the  stalks 
after  the  intun  is  ripe,  tied  up  in  bundles  when 


dry,  are  excellent  forage  for  horses,  cows,  &e. 
The  stalks,  pressed  like  sugar-cane,  yield  a  sweet 
juice,  which  being  fermented  and  distilled  yields 
an  excellent  spirit;  boiled  without  fermentation,  it 
affords  a  pleasant  syrup.  In  Mexico,  fields  are 
sown  with  it  thick,  that  multitudes  of  small 
stalks  may  arise,  which  being  cut  from  time  to 
time,  like  asparagus,  are  served  in  desserts,  and 
their  sweet  juice  extracted  in  the  mouth  by 
chewing  them.  The  meal  wetted  is  excellent 
food  for  young  chickens,  and  the  old  grain  for 
grown  fowls." 

In  addition  to  the  many  uses  enumerated  by 
Franklin  in  the  foregoing  account,  Humboldt 
acquaints  us  that  the  Mexican  Indians,  previous 
to  the  conquest  of  their  country,  were  accus- 
tomed not  only  to  express  the  sweet  juice  from 
maize-stalks  for  the  purpose  of  fermenting  it 
into  an  intoxicating  liquor,  but  that  they  boiled 
down  this  juice  to  the  consistence  of  syrup; 
giving  it  likewise  as  liis  opinion  that  they  were 
able  even  to  make  sugar  from  this  inspissated 
juice.  In  confirmation  of  this  opinion,  he  re- 
cites a  letter  written  by  Cortez,  who  in  describ- 
ing to  the  Emperor  Charles  V.  the  various  pro- 
ductions in  both  a  natural  and  manu&ctured 
state  which  he  found  in  the  new  country,  as- 
serts, that  among  these  were  seen  **  honey  of 
bees  and  wax,  honey  from  the  stalks  of  maize, 
which  are  as  sweet  as  sugar-cane,  and  honey  firom 
a  shrub  which  the  people  call  maguey.  The 
natives  make  sugar  from  these  plants,  and  this 
sugar  they  also  sell."  There  is  no  question  that 
the  productions  here  enumerated  will  yield  sac- 
charine matter;  but  crystallizod  sugar,  properly 
so  called,  is  a  difierent  preparation,  and,  from 
our  present  knowledge,  it  is  difficult  to  believe 
that  any  such  substance  could  have  been  so  pre- 
pared. 

The  Indians,  at  the  period  above  alluded  to, 
evinced  considerable  skill  in  the  preparation  of 
fermented  liquors,  which  is  by  no  means  lost 
by  the  Mexicans  of  the  present  day.  ^  A  che- 
mist," says  Humboldt,  '*  would  have  some  diffi- 
culty in  preparing  the  innumerable  variety  of 
spirituous,  acid,  or  saccharine  beverages  which 
the  Indians  display  a  peculiar  address  in  making, 
by  infrising  the  grain  of  maize,  in  which  the 
saccharine  matter  begins  to  develope  itself  by 
germination.  These  beverages,  generally  known 
by  the  name  of  chiehoy  have  some  of  them  a  re- 
semblance to  beer,  and  others  to  cyder."  The 
spirituous  liquor  oniled  pulquede  mahUottkumUiy 
which  is  prepared  from  juice  expressed  from  the 
stalk  of  the  maize,  forms,  in  some  parts  of  the 
republic,  a  very  important  article  of  commerce. 
SiTARiA  iTALUCA — Italian  Millet,  (fig.  a.) 
Millety  is  a  species  of  grass,  which  in  certain 
countries  where  the  soil  is  light  and  arid,  is  culti- 
vated in  place  of  com.  .  The  seed  is  extremely 
small  but  this  is  made  up  by  the  number  borne 
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hy  Mch  «BT  or  pannicle.  From  thia  great  nom- 
ber  of  graina,  Amonnting  to  A  thonmnd  (mille,) 

I  the  name  af  the  plant  u  mppoaed  lo  he  deriTcd. 

The  Italian  millet  is  without  doubt  a  na^ve 
of  India,  where  it  ia  called  cof^ua.  The  atalk  ia  a 
jointed  reed,  with  a  long,  broad,  amplezial  leaf, 
pTooaeding  &om  each  joint.  It  is  in  height  abont 
three  or  four  feet,  and  terminates  in  a  compact 
■pike  of  an  otsI  form,  abont  nine  inches  long. 
The  ntuneiouB  grains  adhere  bnt  slightly  to  the 
husks,  and  are  easily  shaken  ont;  theseedaareof 
Tariona  eolonrs.    The  ItaUana  make  a  sort  of 

I  ooane  brown  bread  from  the  flour  of  theseseeda; 

bnt  the  principal  nsa  of  them  ia  for  feeding  pool' 
try.  liie  lettTM  and  stalks  are  used  as  fodder  for 
cwttle,  and  are  also  made  into  bnuhea.  The 
German  rariety  of  millet,  Sitaria  0«rmaniea,  ia 

I  dmilor  to  the  Italian,  but  rather  more  dimina- 

ti*e. 

Sorffium  tulgart,  or  panmeled  milltt,  (fig.  b.) 
goes  nnder  different  names  in  the  different  coon- 

I  tries  where  it  is  cultivated.    In  India  it  ia 

called  jovart*;  tu  Egypt  and  Nubia  dAmira; 
while  in  our  Weat  Indian  coloniea  it  has  receired 
the  name  of  Omnea  com,  either  because  the  aeed 
was  first  conveyed  thither  from  the  western 
coast  of  Africa,  or,  as  some  persons  have  affirmed, 
because  of  its  extennve  use  in  feeding  the  Afri- 
can negroes  througbout  those  colonies.  The 
height  to  which  this  plant  attains  varies  accord- 
ing to  the  soil  and  culture.  In  Egypt  its  growth 
seldom  exceeds  five  or  rix  feel,  while  Burck- 
hardt  speaks  of  the  atalka  of  dhonrra  as  being 
sixteen  or  twenty  feet  long.  The  leaves  are 
thirty  inches  long,  and  two  inches  wide  in  the 
bioadeet  part.  The  floweis,  when  they  first 
come  out  in  large  paniclea  at  the  top  of  the  atalk, 
resemble  the  male  apikee  of  the  maice  plant. 
These  floweta  an  succeeded  by  roundish  seeds, 
the  c<^iir  of  which  ia,  in  some  case^  a  milky 


white,  with  a  black  umbilical  dot ;  in  others  tlis 
seeds  are  red,  bnt  in  both  cases  they  ore  wt^ped 
round  with  the  chaff,  and  are  better  protected 
from  feathered  depredators  than  other  kinds  of 

Thia  grain  was  introduced  into  cultivation  in 
Switzerland  about  the  middle  of  the  last  century 
by  M.  Tschtfieli,  who  ifeeived  about  a  spoonful 
of  the  aeed  from  Dr  Schreber.  M.  Tschiffeli 
published  an  account  of  his  method  of  cultiva- 
tion in  the  Transadjons  of  the  Berne  Society  ; 
some  extracts  from  which  paper  will  suffice  to 
show  the  capabilitiea  of  this  gr^  when  cultiva- 
ted in  northern  ladtudes.  Among  the  advanta- 
ges which  it  offers  are  stated,  its  ad^tation  to 
all  sorts  of  soils,  the  small  qnantity  of  manure 
which  it  requires,  the  trifling  amount  of  laboui 
for  which  it  calls,  and  the  small  degree  of  ex- 
haustion which  it  occasions  to  the  aoU  in  com- 
parison with  the  largeness  of  the  return  which 

H.  TschiBali  sowed  his  flist  seed  in  the  month 
of  May,  on  a  gravelly  soil  exposed  to  the  north 
wind,  and  which  the  year  before  had  borne  a 
very  indifferent  crop  of  bigg.  The  seed  was 
spread  very  thin,  and  to  this  ciicnmstance  he 
attributed  the  fact  that  the  stalks  rose  to  the 
height  of  eight  feet  and  upwards.  The  ears 
were  above  t^  inches  long,  and  bnt  for  on  in- 
opportune shower  of  hail  which  destroyed  half 
the  seed,  the  spoonful  would  probably  have  been 
multiplied  into  a  peck  of  grtuna.  In  May  of  the 
following  year,  about  a  quart  of  seed  waa  sown 
upon  a  piece  of  ground  twenty  pacea  long  and 
half  as  broad,  which  space,  it  waa  soon  apparent, 
was  far  too  circumscribed  for  the  quantity  of 
seed.  The  stalks  came  up  very  oloee,  and  were 
interwoven  with  each  other,  reaching  scarcely  to 
the  height  of  five  feet ;  and  the  eon  were  much 
smaller  than  thoae  of  the  preceding  year.  The 
produce,  however,  waa  seven  pecks,  or  equival- 
ent to  fifty -six  for  one.  In  the  next  year,  thirty 
square  rods  of  land  were  sowed  with  half  a  peck 
of  the  seed.  Here,  ^ain,  the  millet  came  np  tax 
too  thick,  being  almost  as  much  crowded  horn 
its  greater  tillering,  as  it  was  in  the  preceding 
year ;  notwithstanding  which,  the  produce  was 
so  great,  that  twenty  bushels  were  harvested, 
being  a  return  of  one  hundred  and  sixty  for  one, 
and  at  the  tate  of  more  than  one  hundred  bnsh' 
ela  to  the  acre.  K.  Tschifieli  was  of  opinion  that 
ten  pounds  of  seed  would  prove  an  ample  allow- 
ance for  an  acre  of  ground,  and  that  greater 
space  being  thus  allowed  for  the  individual 
plants,  the  proportion  between  the  qnantitiea 
sown  and  harvested  would  be  still  more  fkvour- 
able.  It  does  not  appear  that  millet  has  ever 
been  anhjected  to  the  ayston  of  drill  huabandry, 
although  the  results  here  girea  seem  to  point  ont 
that  system  as  being  peculiarly  applicable  to  its 
cultivation. 
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Sorghnm  is  caltiyated  largely  in  some  parts  of 
China  and  in  Cochin  China.  In  England  the 
autumn  is  rarely  sufficiently  dry  and  warm  for 
ripening  its  seeds^  otherwise  the  plant  might 
prove  useful  in  some  poor  and  light  soils,  the  pro- 
duce of  which  is  ordinarily  insufficient  to  repay 
the  greater  expense  attendant  upon  the  cultiya- 
tion  of  other  grain.  Soighum  was  raised  in  this 
country  as  a  rare  plant,  in  the  garden  of  John 
Gerarde,  as  early  as  1596. 

The  golden-coloured  millet  seeds  seen  in  our 
grocers'  shops  are  the  produce  of  the  sorghmn 
tacchanOumy  or  yellow-seeded  millet.  Use  is 
made  of  these  in  a  similar  manner  with  rice,  for 
the  preparation  of  puddings. 

This  variety  is  like^mse  a  native  of  India ;  it 
is  cultivated  largely  in  China  and  Cochin  China ; 
and  has  been  introduced-  into  the  island  of 
Jamaica.  Philip  Miller  reared  it  in  his  garden 
in  1759. 

In  warm  climates  miUet  is  usoally  sown  in 
May  and  June,  and  perfects  its  seeds  within  four 
months.  The  plant  is  not  subject  to  blight,  nor 
is  it  easily  injured  by  either  drought  or  rain. 
The  only  care  required  in  its  cultivation  is  to 
allow  sufficient  space  for  the  tillering  of  the 
plants,  and  to  weed  and  hoe  the  intervab  during 
the  eariy  part  of  the  growth ;  after  which  it  will 
overtop  and  smother  all  weeds. 

When  millet  is  ripe,  the  panicles  are  cut  off 
near  to  the  top  of  the  stalk,  ^  and  collected  in 
sacks  or  baskets.  They  are  then  laid  up  in 
heaps,  and  carefully  covered  during  five  or  six 
days ;  after  which  they  are  spread  on  the  bam 
floor,  and  the  grain  is  threshed  out  in  the  ordi- 
nary manner  with  a  flail.  The  more  primitive 
method  of  treading  out  the  grain  by  means  of 
oxen  is  resorted  to  in  some  parts  of  India. 

If  millet  is  not  perfectly  dry  when  depoated 
in  the  granaiy,  it  will  soon  be  spoiled ;  but,  on 
the  other  hand,  if  this  precaution  be  properly 
taken,  there  is  no  grain  that  will  keep  longer  or 
better.  The  weevil  will  not  touch  it,  and  al- 
though it  is  doubtless  the  better  for  being  turned 
over  occasionally,  that  process,  so  indispensable 
with  other  grain,  may  be  omitted  here  without 
producing  any  serious  injury.  In  addition  to 
the  use  made  of  the  stalks  as  fodder,  the  Nubi- 
ans employ  them  in  the  construction  of  tempor- 
ary huts. 

In  the  barren  districts  of  Boraou,  a  species  of 
millet  is  produced,  which  is  called  by  the  inha- 
bitants gmtuby  and  upon  which  botii  men  and 
animals  are  almost  exclusively  fed.  By  the 
poorer  class  it  is  frequently  eaten,  edmply  parched, 
or  even  without  any  culinary  preparation.  Other 
persons  crush  and  then  steep  the  seeds  in  water 
previous  to  eating  them,  and  some  few,  who  are 
the  epicures  of  the  land,  clear  the  grain  fh>m  the 
husk,  pound  it,  and  make  it  up  into  a  light  paste 
with  melted  fat:  thisfavouritedishiscallediaclefe^. 


The  Nubians  prepare  a  fermented  liquor  from 
dhourra  which  they  call  hougah, 

TwEL  Grasses.  As  the  various  kinds  of  com 
are  of  the  utmost  importance  as  the  food  of  man, 
so  the  grasses  are  no  less  essential  to  the  main- 
tenance of  herbivorous  animals.  The  grasses 
form  a  numerous  &mily,  and  grow  abundantiy 
in  our  pastures  and  meadows.  Several  turfe, 
only  six  inches  in  diameter,  and  taken  frt>m  va- 
rious localities  in  England,  were  examined  by 
Mr  Curtis,  and  found  to  contain  frt>m  six  to  ten 
distinct  species  of  the  grasses.  Of  British  grasses 
no  less  than  twenty-five  femilies,  or  distinct  gen- 
era, have  been  clasrified,  and  many  of  these  fem- 
ilies  contain  from  twelve  to  eighteen  species. 
The  different  kinds  of  grasses  are  adapted  to  dif- 
ferent localities;  some  are  found  to  flourish  in 
dry  and  arid  soils,  others  in  rich  meadows,  and 
not  a  few  in  marshes  and  moist  dtuations,  and 
thus  we  have  b'H  and  dale  clothed  with  their 
appropriate  verdure.  We  shall  here  point  out 
a  few  of  the  most  important  of  this  fiunily  of 
vegetables. 

Mtadwo  Fox-tail  Gran  (aloptmrtu  pratm- 
sis).    This  grass  is  distinguished  by  the  large- 
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a  Meadovr  Fox-tail  Gnat.       b  Sweet-Mentad  Ternal  G 

ness  of  its  foliage,  and  by  its  producing  a  soft 
spike  on  a  long  stalk  early  in  May.  The  mea- 
dow catVtail  grass,  or  Timothy  grass,  produces 
a  spike  somewhat  nmilar;  but  it  is  rougher  to 
the  touch,  and  flowers  much  later  in  the  summer. 
It  is  a  very  productive  grass,  shoots  very  rapidly 
after  mowing,  and  yields  a  very  plentiful  after- 
math. This  grass  grows  natursJly  in  a  moist 
soil,  and  hence  it  is  well  adapted  to  improve  very 
wet  ground  which  has  been  so  far  dndned  of  its 
superfluous  moisture.  Its  seeds  are  easily  col- 
lected ;  but  in  oertdn  seasons  they  are  very  apt 
to  be  destroyed  by  a  minute  larva,  or  maggot, 
of  an  orange  colour,  which  feeds  on  the  germ. 
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Sipea-§c$nt0dvdnMlGrauCMakosMiUhtmodo' 
raHmJ.  This  is  also  an  eairly-growiiig  grass. 
It  grows  readily  ia  all  soils  and  situations,  in 
b<^  in  woods  where  tk«re  is  Httle  underwood, 
in  lich  meadows,  and  in  dxy  pastures.  It  is  not 
so  productiye  as  some  of  the  other  grasses ;  yet 
cattle  are  partioolarly  fcmd  of  it.  It  is  the  only 
one  of  the  grasses  which  is  odoriferous.  The 
agreeable  scent  of  new  made  hay  arises  entiiel|r 
irouk  this  grass,  hence  its  name  of  sweet-scented. 
The  gieen  leaTss,  when  slightly  oom^wased  or 
bruised,  readily  impart  this  perfume  to  the  fin- 
gers, by  which  means  the  foliage  may  be  known. 
It  produces  fewer  seeds  than  most  of  the  other 
grasses;  and  in  eertain  localities,  and  eq^ecially 
in  dry  seasons,  the  leaves  are  liable  to  bl^ht^by 
which  they  are  changed  to  a  yellow  hue. 

SmoM-^tktittd  meadow  Qrau  (poapnOeMti). 


97. 


smooth-stalked  meadow  grass  is  found  chiefly  in 
dry  pastures,  the  rough-stalked  principally  occurs 
in  moist  meadows,  or  on  the  edge  of  wet  ditches. 
ItloYCS  moisture  and  a  sheltered  situation; 
hence,  though  there  are  few  grasses  more  pro- 
ductive, or  better  adapted  for  hay  or  pasturage, 
it  is  a  tender  grass,  and  liable  to  be  injured  by 
severe  cold  or  excess ve  drought. 
CreOed  Do^sAail  Grass  C<ynosurus  cnskOusJ, 


SiBQOtli-tUlkad  JBMd*w  Qxwm, 

From  a  creeping  root  the  folic^  of  this  grass 
begins  to  shoot  and  to  assume  a  beautiful  ver* 
dure  very  early  in  spring.  The  seeds  are  borne 
on  a  panicle  of  a  light  and  graceful  structure. 
This  gcass  delights  in  a  rather  dry  situation,  and 
hence  it  keeps  green  in  long-continued  droughts 
better  than  the  other  gzassea,  yet  it  wiU  also 
thrive  in  a  moist  locality.  It  is  seen  growing  on 
the  top  of  a  dry  wall,  and  also  flourishing  in  a 
wet  meadow.  It  only  flowers  once  a-year,  while 
some  of  the  otiber  grasses  are  running  to  seed 
very  £requenily;  £rom  this  circumstance  it  is 
well  adapted  for  lawns,  where  smoothness  and 
uniformity  of  appeaa»nce  are  desired.  In  dry 
soils  this  grass  is  apt  to  ML  off  in  the  quantity 
of  foliage ;  and  on  the  wliole,  is  not  reckoned  a 
very  productive  one  to  the  agriculturist. 

RauffK-stalksd  meadow  Cfrass  (poa  trMaUs). 
In  appearance  this  grass  is  very  like  the  preced- 
ing, yet  there  are  some  marked  distinctions.  The 
poapraimds  has  a  smooth  stalk,  the  tHmaUs  a 
rough  one,  which  is  very  perceptible  when  the 
latter  is  drawn  across  the  fingers,  and  which 
arises  from  a  number  of  little  sharp  sets  or 
points,  placed  on  the  leaf.  The  trivialis  has  a 
loi^-pointed  membrane  at  the  base  of  the  leaf; 
the  pratensis  a  short  blunt  one.    While  the  I 


d  O-eftod  DogrVtell  Gnu.       b  Meadow  fesene  Oreaa. 

This  grass  grows  naturally  in  dry  dtuations,  and 
will  not  thrivB  in  meadows  that  are  very  wet. 
It.  flowers  about  the  middle  of  June.  It  pro- 
duces but  little  foliage,  and  its  stems  are  dry  and 
wiry.  It  is  found  abundantly  in  sheep  pasture 
grass,  and  those  animals  are  said  to  relish  it;  but 
other  cattle  are  not  fond  of  it ;  and  on  the  whole, 
it  is  not  a  grass  to  be  recommended  for  culture. 

Meadow  feseue  €hras8  (feetma  pratensis). 
This  in  appearance  and  qualities  nearly  resembles 
the  m^  ffrase^  and  indeed  is  reckoned  by  some 
to  have  sevraal  snperior  qualifications.  It  is 
larger  and  more  |m>ductive  in  leaves;  it  is 
strictly  perennial;  is  very  hardy,  and  will 
thrive  not  only  in  very  wet,  but  also  in  dry 
ground.  It  produces  numerous  seeds,  which  are 
eadly  collected,  and  which  readily  germinate 
when  sown.  It  is  late  of  flowering,  however,  as 
it  does  not  put  forth  its  panicle  till  the  middle 
of  June.  It  difiers  firom  the  taU  feseue  grass  in 
being  of  a  mudi  smoother  and  more  succulent 
quality. 

Rt^f  or  Rye  Orass^  darnel  (loUum  perenne). 
This  grass,  originally  brought  firom  Norfolk,  has 
now  obtained  a  universal  celebrity  as  one  of  the 
beet  of  the  cultivated  grasses.  It  is  peculiarly 
adapted  both  for  hay  and  pasture,  especially  in  wet 
or  uncertain  climates.  It  flowers  in  June;  and  if 
cut  in  this  month  it  again  flowers  the  same  sea- 
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Bon,  though  not  with  the  same  vigour.  In  the 
dry  soilfl  of  Scotland  this  grass  affords  the  sweet- 
est of  our  early  pastures,  especially  in  fields  in 
which  it  has  heen  recently  sown ;  and  if  eaten 
down  close  and  even,  it  rises  again  repeatedly,  to 
he  again  oonsumed  in  the  same  season.  If  it  is 
permitted,  however,  to  rise  into  flower  stalks, 
and  especially  if  these  are  permitted  to  stand  till 
they  whiten,  it  is  in  that  state  disliked,  as  most 
of  the  other  grasses  in  a  similar  state  are,  hy 
every  grazing  animal.  In  this  country,  sheep, 
horses,  and  cattle,  relish  it  much  before  the  stalks 
have  seeded.  For  post  and  work  horses  it  makes 
the  best  and  most  substantial  hay,  and  is  par- 
ticularly adapted  for  intermixture  with  clover 
crops.  There  are  three  species  of  this  plant: 
lolium  perennef  perennial  rye  grass  or  red  darnel ; 
lolium  tremuUfOumj  annual  rye  grass  or  bearded 
darnel ;  lolium  artwfw«,  annuid  white  or  beardless 
darnel.  The  perennial  rye  grass  is  characterised 
by  being  leas  tall  in  the  stalk  than  the  others  ; 
but  the  roots  are  larger  and  send  up  more  stalks, 
the  spike  has  no  awn,  there  are  fewer  flowers, 
and  those  are  more  tapering  and  pointed  at  the 
extremities.  It  also  flowers  earlier  than  the  an- 
nual plant.  The  white  beardless  darnel  resem- 
bles the  lolium  tremuUntumy  only  it  has  no  awns, 
is  of  less  dimensions,  and  feels  smooth  along  the 
stalk  and  spine ;  but  from  these  characters  it  may 
possibly  be  mistaken  for  the  perennial  plant. 
The  reddish  colour  of  perennial  rye  grass,  ample 
stalks,  and  large  roots,  are  the  readiest  marks  to 
the  farmer's  eye.  The  distinctive  marks  in  the  flo- 
ral organs  betwe^  the  /.  perenne  and  /.  tremulen- 
turn  are,  that  the  spicules  in  the  first  are  longer 
than  the  calyx,  and  the  flowers  beardless;  where- 
as, in  the  second,  the  spicules  are  only  of  equal 
length  with  the  calyx,  and  the  flowers  have  short 
beards.  The  seed  of  the  perennial  is  character- 
ised by  a  reddish  colour ;  if  firesh,  a  sweet  smell, 
a  small  size  of  body,  not  swelling  much  in  the 
middle,  but  of  considerable  weight,  and  no  ap- 
pearance of  awn  or  beard.  The  annual  species 
is  much  less  suited  to  the  general  purposes  of  the 
agriculturist,  although  it  is  said  by  some  to  yield 
the  heaviest  crop  of  hay. 


Water  Meadow  Grass  (pwi  aquatica).  Tliit 
grass  grows  naturally  in  standing  waters,  or  land 
that  is  periodically  overflown.  Accordingly,  in 
flat  countries,  which  do  not  admit  of  hemg  soffi- 
xsiently  drained,  it  is  almost  the  only  grass  for 
hay  and  pasturage. 

Dwa/rf  Meadow  Grass  (poa  annua),  A  grass 
common  to  every  quarter  of  the  globe  where  cold 
does  not  prevent  it,  perpetuaUy  flowering  and 
seeding,  and  that  most  rapidly;  growing  in  al- 
most any  soil  and  situation ;  varying  in  rize,  but 
never  acquiring  any  great  height ;  its  foliage  ten- 
der and  grateful  to  cattle ;  but  liable  to  be  killed 
by  winter^s  frost  and  summer's  drought;  hence 
frequent  in  the  edges  of  paths,  where  its  seeds 
being  scattered,  quickly  v^tate,  and  where  it 
is  not  overpowered  by  more  luxuriant  herbage. 

Creeping  bent  Grass^  or  florin  Grass  (agrosHs 
stclomfera).  This  grass  is  characterized  by  long 
strings,  with  lively  green  sprouts  issuing  from 
them  at  right  angles,  at  a  few  inches  distant 
firom  each  other.  The  strings  vary  in  length, 
from  one  to  ten  feet,  in  summer  always  green. 
Sometimes  part  of  these  have  a  dull  blood-red 
shade,  whence  probably  the  grass  got  the  mme 
of  red  robin.  Most  of  the  strings  whiten  in  win- 
ter, when  not  covered  up  by  their  own  mat,  or 
by  water,  when  they  preserve  their  green  co- 
lour, the  whiteness  being  confined  to  the  enve- 
lope. Fiorin  has  scarcely  any  root,  the  slightest 
catch  of  the  earth  being  sufficient  for  its  exist- 
ence and  nourishment.  It  is  indifierent  to  the 
extremes  of  wet  or  drought,  tiiough  most  luxuri- 
ant with  an  ample  allowance  of  moisture ;  nei- 
ther is  it  influenced  by  high  or  low  ground,  or 
extremes  of  heat  or  cold.  There  is  no  soil  so 
dry  or  poor,  or  no  situation  so  excluded  firom 
sun  and  air,  but  where  it  will  find  a  lodgment, 
and  grow  and  flourish.  This  grass  is  never  pro- 
pagated by  seeds,  which  are  small  and  slow  of 
growth.  It  b  planted  by  laying  down  the  strings. 
These  strings,  laid  on  a  bare  sur&oe,  any  time 
£rom  the  10th  September  to  1st  April,  and 
lightly  sprinkled  with  earth  or  compost,  so  as 
nearly  to  cover  them,  will  soon  vegetate,  and  in 
a  short  time  clothe  the  snr£EM»  with  a  uniform 
verdure.  It  is  reputed  to  produce  firom  five  to 
ten  tons  of  good  hay  per  acre. 

The  natural  families  C^peraceas  and  •Ttmot,  con- 
tain plants  nearly  allied  to  the  grasses;  such  are 
the  reeds  and  rushes,  a  few  of  which  we  shall 
enumerate. 

The  Papyrus  (c^perus  papyrus  J^  is  an  aqu^ic 
plant,  with  large  tortuous  roots,  a  triangular 
stem,  from  fifteen  to  twenty  feet  in  height,  gra- 
dually tapering  to  the  top,  surmounted  by  a  tuft 
of  fine  fibrous  filaments,  which  subdivide  into 
stiU  smaller,  on  which  are  the  small  seedy 
flowerets.  This  plant  is  oelebrated  as  that  which 
yielded  the  paper  of  the  ancients^  which  was 
made  firom  the  inner  bark  of  the  stem.    Thb 


THE  ORAHINEJE. 


lilwt  or  bark  is  composed  of  thin  lamiiue  or 
|>lat««,  and  tiuee  nniolled  and  placed  together 
foimed  a  ^eet.  The  plates  obtained  near  the 
centre  were  the  best,  and  each  cnt  diminished  in 
valae  in  proportion  as  it  was  distant  from  that 
part  of  the  stem.  When  carefull/  peeled  from 
the  pUnt,  and  dresKd  at  the  sidea,  that  these 
might  join  erenly,  these  plates  were  laid  dose 
together  on  a  haul  flat  table,  and  then  other 
pieoea  similarly  cnt  were  lud  across  them  at  right 
angles.  Thef  thns  fbnned  a  sheet  of  many 
pieoea,  and  to  promote  their  adhesioD,  the  whole 
was  moistened  with  the  water  of  the  Nile,  and, 
while  wet,  pressnre  was  applied.  The  glutinons 
matter  inherent  in  the  Iwk  promoted  adhedon. 
They  were  afterwards  dried  in  the  ann.  Bruce 
the  traTeller,  who  frequently  made  the  paper  in 
the  manner  thns  described,  aacertained  that  the 
nccharine  joice  contained  in  the  plant,  and  dis- 
solved and  difiiiaed  in  the  water,  causes  the  im- 
mediate adhesion  of  the  parte.  In  some  caaee 
where  the  plants  themselves  did  notcontdnauf- 
ficient  juice,  or  when  the  water  did  not  diaeolve 
the  jnice  properly;,  the  strips  of  bark  were  joined 
together  with  paste,  made  of*fine  flonr,  mixed 
with  hot  water  and  a  little  vinegar.  After  being 
dried  and  again  pressed,  the  paper  was  smoothed 
nnd  flattened  by  beating  it  with  a  wooden  mal- 
,let.    ■ 

A  recent  trnveller  thns  describes  the  p^tyms 
as  he  fbnud  it  growing  near  Syracuse  in  Sicily, 
the  only  locaUty  in  Europe  wiiere  this  beautiful 
plant  is  found  indigenona.  "  The  river  Anapns, 
after  flowing  through  an  alluvial  plain,  which 
requires  diaining  very  ranch,  being  iu  many- 
parts  swampy,  and  emitting  the  most  unhealthy 
miasmata,  &lls  into  the  ses  at  the  west  side  of 
the  magnificent  harbonr  of  Syracuse.  We  as- 
cended the  riva  for  some  distance  in  a  flat-bot- 
tomed boat.  Near  its  mouth  the  water  was  pretty 
de^  bat  muddy;  and  a  little  farther  on 


found  it  contaminated  and  obstructed  by  hetpa 
of  hemp,  which  were  steeping  there.  The  cur- 
rent was  scarcely  perceptible;  but  our  progress 
impeded  by  aquatic  plants  and  strong  high 
rushes,  which  in  miany  piacee  so  covered  the 
river  i^m  mde  to  side,  that  wa  could  scarcely  see 
the  water.  At  the  distance  of  about  an  Italian 
mile  from  the  mouth  of  the  river,  we  first  came 
in  sight  of  the  object  of  our  search,  the  gracehl 
papyrus  plant,  whit^  we  saw  growii^  in  little 
clusters,  and  ahooting  above  groups  of  water- 
lilies  on  either  mde  of  the  river,  A  quarter  of  a 
mile  higher  up  we  turned  to  the  westward,  and 
quitting  the  main  stieam,  eutered  the  Cyanean 
branch,  wUch  here  forms  its  junction.  This 
branch  was  still  more  covered  with  reeds  and 
aquatic  plants  than  any  part  of  that  we  Iiad  come 
through ;  but  unlike  the  Anapua,  its  water,  when 
vinble,  was  as  dear  as  a  mountain  stream  in 
Scotland.  In  proportion  as  we  proceeded  up 
this  branch,  which  is  veiy  winding  and  deep,  we 
saw  the  pqiyms  in  thick  groups ;  and  as  we  la- 
boured to  force  our  way  through  the  rich  v^e- 
tahle  obetmotion,  which  became  stronger  and 
stronger,  tiie  beautiful  featheiy  tuft  of  the  plant 
bending  with  its  slim  elastic  stem,  frequently 
flapped  in  our  faces.  At  a  diort  distance  from 
the  fountain  head,  the  serpentine  stream  was  so 
completely  choked  up  with  a  vc^tation  of  sur- 
prising tenacity,  that  having  no  man  to  tow  us 
along  from  the  Itanks,  and,  indeed,  no  assistance 
bnt  such  as  a  little  boy  from  Syracuse  could  ren- 
der us,  we  were  well  nigh  pving  up  our  farflier 
progrees,  for  the  present,  in  despfur.  Persevering, 
however,  by  cutting,  and  tearing,  and  forcing 
our  little  punt  through  or  over  this  matting  of 
plants  and  flowers,  we  at  lost  shot  into  the  dear 
bann  of  tlie  Cyanean  fountain,  well  bathed  with 
perspiration  and  its  own  waters.  This  famous 
fountain,  wliich,  coming  by  the  famous  course  of 
the  strewn  that  flows  frnm  it,  may  be  somewhat 
more  than  half  a  mile  from  the  Anapus,  is  a  cir- 
cular pool,  of  from  dxty  to  seventy  feet  in  dia- 
meter. Its  waters,  though  the  bottom  of  the 
basin  seems  formed  of  black  mud,  are  remarka- 
bly pure,  and  so  transparent  that  you  can  see 
the  fish  which  swarm  there,  and  any  other  ob- 
ject far  beneath  the  surface,  as  cleariy  as  though 
you  looked  through  the  medium  of  a  transparent 
atmosphere.  According  to  onr  measurement, 
the  fountdn  was  then  thirty -two  feet  deep;— it 
was  finnged  all  round  with  the  giaceful  typerui 
pap^nu.  Nothing  remuned  of  the  ancient 
temple  of  Cyone  except  some  blacks  of  marble, 
that  had  fallen  or  been  thrown  into  the  foun- 
tain; even  the  name  of  Cyane  was  no  longer 
known  there,  the  Syracusans  calling  the  foun- 
tain and  the  stream  La  Pisma.  Few  spots  could 
be  more  solitaiy,  and  still  the  limpid  water 
flowed  without  a  ripple,  nor  were  any  sounds 
heard  except  the  occasional  twitter  of  a  sort  of 
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reed  sparrow,  and  now  and  then  the  rustling  of 
the  high  papyrus,  and  other  aquatic  plants,  as 
they  were  shaken  hy  a  breath  of  summer  air,  or 
agitated  by  the  fish  gliding  among  their  roots. 
The  papyri  fringing  the  pool  seemed  literally  to 
float  upon  its  tranquil  waters,  their  principal 
root,  which  is  large  and  bulbous,  running  hori- 
zontally at  the  surface  of  the  stream,  and  long 
slender  filaments  depending  perpendicularly 
from  it,  like  so  many  little  cables  to  keep  it  at 
anchor.  The  shaft  or  stem  proceeding  firom  this 
root  was  firequently  ten  feet  high,  without  mea- 
suring the  flowing  tuft  in  which  it  terminated. 
From  some  of  them  which  we  cut  down  and 
carried  away  with  us,  we  easily  made  a  sort  of 
paper,  though  I  cannot  say  much  of  the  quality 
we  produced,  being  hurried  and  without  proper 
implements.  We  were  obliged  to  fasten  the 
strips  together,  to  form  one  sheet,  with  gum, 
which  may  have  arisen  firom  the  Syracusan  pa- 
pyrus being  deficient  in  the  glutinous  quality  of 
those  of  the  Nile,  or,  which  is  at  least  as  pro- 
bable, fipom  our  not  dissolving  it  properly,  or  not 
giving  the  strata  sufficient  pressure.  Some  manu- 
factured papyri  we  saw  in  the  house  of  a  gentle- 
man of  Syracuse  were  certainly  infinitely  supe- 
rior to  our  own,  though  even  those  would  have 
been  a  poor  substitute  for  our  English  writing 
paper  of  the  very  worst  quality.  They  were 
specimens  of  the  result  obtained  by  an  antiquary 
called  L.  Cavalier  Landolina,  who,  a  good  many 
years  before,  had  endeavoured  to  revive  the  an- 
cient manufiicture,  confidently  anticipating  that 
it  would  supplant  paper,  not  only  in  Sicily,  but 
in  all  Europe.  It  may,  however,  be  doubted, 
whether  paper  produced  firom  this  substance, 
even  when  the  ancient  art  was  in  its  perfection, 
and  the  best  papyri  of  the  Nile  employed,  ever 
equalled  the  paper  we  now  produce  fix)m  linen 
rags  in  any  one  quality  save  in  durability." 

The  ancient  Egyptians  made  their  sheets  of 
prodigious  length,  though  narrow.  One  of  those 
purchased  by  the  Earl  of  Belmore,  and  unrolled 
by  his  lorddiip,  was  fourteen  feet  long  by  one 
foot  broad.  Belzoni  had  a  papyrus  twenty-three 
feet  long  by  one  and  a  half  broad.  The  quantity 
of  the  papyrus  used  by  the  Egyptians  in  their  fii- 
neral  operations  alone  must  have  been  very  great. 
Those  papyri  now  found  in  the  ancient  tombs, 
and  about  the  mummy  caves  in  Egypt,  are  yet 
in  a  wonderfiil  state  of  preservation.  The  rolls 
are  always  compressed.  Sometimes  their  exte- 
rior is  ornamented  with  gilding,  in  which  case 
they  are  looked  upon  as  of  superior  value.  They 
are  generally  thrust  into  the  breast,  or  between 
the  knees  of  the  mummy,  and  occasionally  they 
are  inclosed  in  small  wooden  boxes,  or  purses. 
In  the  museum  of  Naples  there  are  not  less  than 
1700  to  1800  MSS.  papyri^  which  have  been 
dug  firom  the  ruins  of  Herculaneum,  and  yet 
only  a  very  small  portion  of  this  ancient  city  has 


yet  been  dug  out  of  the  mass  of  lava  by  which 
it  was  overwhelmed. 

Several  of  the  Junci  are  used  for  moving  mat- 
ting and  baskets.  The  bullrush  of  this  country, 
and  ih%  juncus  acutus,  or  sharp  rush,  are  thus  em- 
ployed. In  Holland,  the  sharp  rush  is  planted 
wiUi  great  care  on  their  sea  embankments,  to 
prevent  by  its  roots  the  action  of  the  tides  from 
washing  away  the  earth.  These  roots  are  nume- 
rous, and  strike  veiy  deep  into  the  ground,  and 
mat  themselves  near  the  suriace  in  such  a  man- 
ner, as  to  hold  the  earth  closely  together,  and 
whenever  they  are  presumed  to  be  destroyed, 
much  assiduity  is  employed  in  replacing  them. 
When  these  rushes  have  attained  their  full  height, 
which  is  in  summer,  they  are  cut  down,  tied 
into  bundles,  dried,  and  conveyed  to  the  town, 
where  they  are  wrought  into  baskets  and  other 
useful  articles. 

On  the  banks  of  the  Maese  in  England  this 
rush  attains  the  height  of  three  or  four  feet;  but 
in  general  does  not  grow  so  luxuriantly  in  this 
country.  As  a  substitute  for  it,  the  great  cat's 
tail,  $ypha  kuifoliay  which  grows  abundantly  in 
all  our  swamps,  and  on  the  borders  of  our  lakes, 
has  been  used  with  success.  The  stem  of  this 
plant  is  six  feet  long,  its  leaves  about  an  inch  in 
breadth,  and  convex  on  one  side.  It  is  termi- 
nated by  a  long  cylindrical  head,  where  the 
flowers  and  seeds  are  formed,  of  a  dark  brown 
colour,  and  five  to  six  inches  in  length.  The 
young  and  succulent  stems  of  this  rush,  which 
grows  in  vast  quantities  in  the  swamps  of  Rus- 
sia, are  used  by  the  Cossacks  and  Russian  boon 
as  an  article  of  food,  and,  though  mawkish  and 
insipid,  are  by  them  esteemed  a  luxury. 

Two  of  our  common  junci,  the  conglamonUui 
and  eff^$8U8y  when  the  outer  skin  is  peeled  oflF, 
are  used  for  wicks  in  making  what  are  called 
rush-lights.  We  learn  firom  Pliny,  that  the  Ro- 
mans applied  the  pith  of  various  kinds  of  rushes 
for  similar  purposes,  and  that  they  entered  into 
the  composition  of  the  torches  and  candles  used 
at  their  fimeral  ceremonies. 

In  Japan,  rush' making  is  a  trade  extensively 
followed.  All  the  floors  of  their  houses  are  cov- 
ered with  mats,  which  are  of  great  beauty  and 
variety,  and  many  of  their  household  utendls  are 
fashioned  out  of  the  same  materials.  So  late  as 
the  days  of  Queen  Elizabeth,  our  halls  and  pub- 
lic places  were  strewed  with  loose  rushes,  so  that 
we  then  had  not  attained  the  ingenuity  or  re- 
finement of  those  eastern  nations.  The  Japanese 
employ  chiefly  the  jnneus  conghmeratus  and  ef- 
fiuuMy  hard  and  soft  rush.  Their  mats  are 
formed  of  the  soft  rush,  plaited  very  closely,  and 
the  interstices  afterwards  filled  up  with  rice 
straw.  These  mats,  which  are  at  once  the  car- 
pets and  the  only  beds  used  by  the  Japanese,  are 
soft,  elastic,  and  often  three  or  four  inches  thick. 
Some  law  appears  to  regulate  the  size  of  theee 
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nuta,  for,  according  to  ThnnbeTg,  they  are  pre- 
cisely of  the  eome  dimeiuioiu  thronghont  all 
parts  of  the  kingdom,  with  the  exception  of  those 
In  the  imperial  palace  of  Jeddo.  The  common 
dimendoDB  were  two  yards  long  and  one  broad, 
with  a  narrow  blae  or  black  border.  They  make 
« lighter  Mrt  of  matting  ofi  the  same  matoriala, 
which  is  naed  aa  window  blinds,  sjid  to  protect 
the  transparent  paper  which  forms  a  snbetitute 
for  glass.  Of  some  harder  species  of  nih  they 
even  make  shoes  for  their  hones,  which  come  tip 
to  the  pastern  joint,  and  corer  the  hoof.  Rashes 
and  mats  ore  extennrely  used  in  many  eastern 
conntiies.  Tbesngar  sent  home  fivm  the  Maori- 
tins  is  contained  in  bags  made  of  matting,  which 
are  thick,  strong,  and  reiy  durable. 


CHAP,  xxvir. 

TSK  SnOAR  CAMS,  BIHBOO,  &C, 

Or  the  Mme  natural  family  as  the  cerealia, 
and  posseanng  qualities  little  less  Tstuabte  than 
the  TBrions  kinds  of  grains  constituting  that 
family.  Is  the  sugar  cane.  Sugar,  as  we  have 
already  stated,  is  a  substance  fonnd  in  the  juieee 
of  a  great  many  regetables,  and  in  its  chemical 
composition  is  very  neariy  the  same  as  the  farina 
of  com.  It  is  a  gratefiil  and  nutritious  eub- 
Btanoe,  and  from  having  once  been  esteemed  as 
a  luxury,  is  now  almost  from  Its  universal  ose, 
looked  upon  as  a  necessary  of  civilized  life. 

Thk  Sdoik  Cane  (saoohantm  o^einartaaj, 
belongs  to  the  class  triandria  and  order  digynia 


Tkr  Sofiu  CuK. 

of  lintuEuB.  Its  root  b  perennial,  fibrous,  and 
the  stem  simple,  knotted,  or  undivided,  jointed, 
and  smooth.  It  is  two  inches  in  diameter,  and 
from  eight  to  eighteen  and  twenty  feet  in  length; 


the  number  of  joints  varies  from  thirty  to  eighty. 
The  leaves  are  long,  amplexial,  and  pointed.  Tlie 
flowers  are  small,  and  produced  in  the  form  of  a 
terminal  loose  panicle.  Calyx,  a  glume  of  two 
valves,  which  are  oblong  or  luice-shaped,  pointed, 
erect,  concave,  and  equal ;  the  base  being  sur- 
rounded by  long  woolly  bain.  The  corolla  is 
composed  of  two  valves  shorter  than  those  of  the 
calyx,  and  of  a  fine  delicate  texture.  The  germ 
is  oblong,  and  supports  twoieathered  styles  ter- 
minated by  a  plomous  stigma;  the  seed  isoblong, 
and  is  !nvest«d  by  the  corolla. 

There  are  now  several  varieties  cultivated  in 
the  American  colonies,  which  were  introduced 
there  about  the  end  of  the  last  century  from  the 
islands  of  Bourlwn,  Java,  and  Otoheite.  These 
ate  00  &T  superior  to  the  old  plant,  that  they 
have  almost  superseded  its  culture.  The  new 
varieties  are  luger  in  diameter,  the  joints  are 
fiuther  separated  from  each  other,  and  the  plants 
arrive  several  months  sooner  at  maturity  than  the 
old  canes.  Thus  the  old  Biacilian  cane  takee  . 
from  twelve  to  twenty  months  to  arrive  at  ma- 
turity, while  the  new  varieties  are  ready  in  about 
ten  months. 

The  nature  of  the  soil  and  mode  of  culture 
have  a  oonuderable  efiecl  on  the  size  of  the 
plants.  In  a  &vonrable  soil,  and  in  new  and 
moist  lands,  it  reaches  to  the  b^ht  of  twenty 
feet,  while  in  dry  and  light  soils  it  does  not  ex- 
ceed six  or  ten  ftai.  It  is  always  propagated 
from  euttings,  for  although  many  attempts  have 
been  made  to  raise  plan^  from  seed,  these  have 
always  proved  unproductive.  Bruce  aflimis 
that  he  has  seen  it  raised  from  seed  in  Nubia, 
and  there  must  cert^nly  be  some  country  where 
the  seeds  prove  productive,  else  nature  would 
not  have  been  so  lavish  in  l>estowing  them  on 
this  as  well  as  every  other  plant.  Neither  the 
Greeks  or  Romans  were  acquainted  with  the 
sugar  cane,  or  at  least  cultivated  the  plant  as  an 
article  of  luxury.  It  is  supposed  that  Theo- 
phrastis  alludea  to  it  when  he  mentions,  that 
besides  being  procured  from  bees,  honey,  or  sweet 
juice,  is  also  the  product  of  canes.  The  sugar 
cane,  however,  seems  to  have  been  early  culti- 
vated in  China  and  India,  and  from  the  latter 
n^on  it  is  protwble  it  was  introduced  into 
Europe.  Before  the  discovery  of  the  West 
Indies  by  the  Spaniards  in  1492,  or  of  the  East 
Indies  by  the  Portuguese  in  1497,  sugar  was 
manufiictured  frvm  the  sugar  cane  in  consider- 
able abundance  in  the  islands  of  Sicily,  Crete, 
Rhodes,  and  Cyprus.  The  plant  b  supposed  to 
have  been  brought  to  these  islands  originally  by 
the  Saracens,  and  from  thence  transported  into 
some  parts  of  Italy  ;  and  to  Spain  from  Africa 
by  the  Hoots.  In  Spain  the  sugar  cane  was  firsi 
planted  in  Valencia,  and  afterwards  in  Granada 
and  Mnrela.  In  these  southern  districts  of  the 
kingdom,  sugar  was  at  one  time  produced  in 
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gfreat  quantity.  Mr  J.  Willoughby,  an  English 
traveller  in  Spain  in  16C4,  says,  "  I  went  to  Oli- 
ves in  Valencia,  where,  as  well  as  at  Gandia,  are 
engines  for  sugar  works;  the  best  are  at  Olives. 
By  the  way  we  saw  the  ^ugar  canes  gro^wing 
at  several  places.  They  are  planted  in  low  wet 
grounds,  well  manured  and  dressed,  divided  into 
beds  or  hillocks  and  furrows.  They  cut  the 
canes  close  to  the  roots  in  November  and  Decem- 
ber, and  cutting  ofF  the  slender  tops,  which  afford 
no  good  juice,  keep  them  under  ground  till 
March,  and  then  prick  them  into  these  hillocks 
or  beds.  Out  of  every  talea  or  cut  shoot  four, 
five,  or  six  canes,  which  will  be  ripe  next  De- 
cember. The  knots  or  joints  of  the  cane  at  the 
bottom  are  very  close  together,  scarce  an  inch 
asunder ;  but  upwards  the  distance  is  more,  as 
the  cane  grows  more  slender.  Within  is  a  white ' 
pulp  or  pith,  fiill  of  sap,  sweet  as  honey.  They 
sell  them  at  Grandia  to  eat,  and  cutting  them  in 
pieces  just  in  the  middle  between  two  knots, 
suck  the  pieces  at  both  ends.  To  make  sugar, 
after  the  canes  are  cleansed  from  the  tops  and 
leaves,  and  cut  to  pieces,  they  are  first  bruised 
either  with  a  perpendicular  stone  running  round, 
as  apples  to  make  cyder,  or  olives  to  make  oil, 
or  between  two  axles  strongly  capped  with  iron, 
horizontally  placed,  and  turned  contrary  ways, 
and  then  pressed  as  grapes  or  olives  are.  The 
juice  thus  pressed  out  is  boiled  in  three  several 
cauldrons,  one  after  another.  In  the  third  caul- 
dron it  becomes  thick  and  black,  and  is  then  put 
into  conical  pots,  which  at  the  bottom  have  a 
little  hole  stopped  only  with  coarse  and  foul 
sugar.  These  pots  are  covered  when  full  with  a 
cake  of  paste  made  of  a  kind  of  earth  called  the 
Spanish  grUtyy  and  found  near  Olives,  which  is 
good  to  take  spots  out  of  clothes,  and  which  cap 
or  cover  sinks  as  the  sugar  sinks.  These  coni- 
cal pots  are  put  into  others  of  another  shape  by 
the  hole  at  the  vertex,  and  the  juice  drains  down 
through  the  coarse  sugar  at  the  bottom.  It 
drains  for  five  or  six  months,  in  which  time  the 
sugar  in  the  conical  pots  grows  liard,  and  while 
all  the  juices  being  drank  up  by  the  late,  or  run 
out  by  the  hole  in  the  vertex,  the  juice  is 
boiled  again  so  long  as  it  is  good  for  any  thing, 
but  at  last  it  makes  only  a  foul  red  sugar  that 
will  never  be  better.  The  conical  loaves  of  su- 
gar, after  they  are  taken  out,  are  set  to  drain 
over  the  same  pots  for  fourteen  or  fifteen  days. 
To  make  the  sugar  more  white  they  must  boil 
it  again,  but  about  one-sixth  is  lost  every  time. 
A  pound  of  sugar  of  twelve  ounces  is  sold  at 
Olives  for  three  sous  and  a  half,  refined  for  five 
or  six  sous,  (equal  to  Sd.  of  English  money.) 
The  sugar  juice  is  strained  through  linen  strain- 
ers, and  is  put  out  of  one  cauldron  into  another. 
They  take  it  out  of  the  first  and  second  caul- 
drons so  soon  as  it  begins  to  boil ;  but  in  the 
third  cauldron  they  let  it  boil  till  the  scum  rises. 


and  then  take  off  only  the  scum  with  the  8cum« 
mer,  and  put  it  into  a  long  trough  to  cool ;  and 
when  it  is  cool,  put  it  into  the  conical  pots. 
One  scum  rises  after  another  in  the  third  caul- 
dron. The  scum  when  it  is  taken  off  Ls  white, 
but  turns  to  a  black  liquor  in  the  trough.  They 
never  refine  the  sugar  more  than  three  or  four 
times.  They  use  for  the  refining  of  it  whites  of 
^ggs,  putting  in  two  or  three  dozen  into  a  caul- 
dron, and  they  use  but  one  cauldron  for  refining. 
When  the  process  is  finished  it  grows  hard,  and 
white  in  nine  or  ten  days." 

From  Valencia,  the  cultivation  of  the  sugar 
cane,  and  the  manufiicture  of  sugar,  were  carried 
in  the  beginning  of  the  fifteenth  century  by  the 
Spaniards  to  the  Canary  blands,  and  the  com- 
merce arising  fi^>m  the  sugar  then  produced  was 
connderable,  but  prior  to  this  period  the  Portu- 
guese, in  1420,  carried  the  cane  and  the  manufac- 
ture  of  sugar  from  the  island  of  Sicily  to  Ma- 
deira. From  these  origins  the  cultivation  of  the 
sugar  cane,  and  the  art  of  making  sugar,  were 
extended  by  difierent  nations  of  Europeans  to 
the  West  Indian  islands  and  the  Brazils. 

This  progress  of  the  cultivation  of  the  sugar 
cane  has,  however,  given  rise  to  the  supposition 
that  the  Europeans  propagated  this  plant  firom 
Sicily  and  Spain  to  Madeira  and  Uie  Canary 
islands,  and  frt>m  thence  to  the  West  Indian 
islands  and  the  continent  of  South  America,  and 
that  it  was  not  an  original  and  indigenous  plant 
in  those  localities.  There  are  good  grounds  for 
supposing,  however,  that  this  opinion  is  incor- 
rect ;  and  although  there  are  no  very  authentic 
accounts  regarding  the  first  settlements,  or  in- 
digenous products  of  those  islands,  yet  there  is 
every  reason  to  believe  that  the  sugar  cane  was 
found  growing  in  some  of  them,  as  it  has  un- 
doubtedly been  discovered  by  navigators  as  in- 
digenous to  all  the  islands  of  the  South  seas. 
Thus  it  was  found  flourishing  in  the  Society 
islands,  Easter  island,  and  the  Sandwich  isles, 
where  the  natives  were  perfectly  acquainted  with 
the  use  of  its  expressed  juice,  though  they  had 
not  the  knowledge  of  making  sugar.  Some 
plants  of  those  canes  were  introduced  into  the 
West  Indies,  and  the  astonishing  increase  of 
sugar,  which  those  brought  from  Otaheite  and 
planted  in  Jamaica  yielded  over  those  of  the 
island,  showed  if  they  were  not  distinct  species, 
that  the  plant,  like  many  others,  improved 
greatly  by  a  change  of  soil  and  climate.  Sir 
John  Laforey,  who  introduced  some  of  the  Ota- 
heitian  as  well  as  Indian  canes  into  the  island  of 
Antigua,  thus  gives  an  account  of  them.  ''  There 
was  one  sort  brought  from  the  island  of  Bour- 
bon, reported  by  the  French  to  be  the  growth  of 
the  coast  of  Malabar.  Another  sort  from  the 
ishmd  of  Otaheite  ;  a  third  frt>m  Batavia.  The 
two  former  are  much  alike  both  in  theiri^pear- 
ance  and  growth,  but  that  of  Otaheite  la  said  to 
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make  the  finest  sugar.  They  are  much  larger 
than  those  of  our  islands,  Uie  joints  of  some 
measuring  eight  or  nine  inches  long,  and  six  in 
circumference.  Their  colour  and  that  of  their 
leaves  also  differs  from  ours.  They  are  ripe 
enough  to  grind  at  the  age  of  ten  months.  They 
appear  to  stand  the  dry  weather  better  than  ours, 
and  are  not  liable  to  be  attacked  by  that  destruc- 
tive insect  called  the  borer.  The  Batavian  canes 
are  a  deep  purple  on  the  outside;  they  grow  short- 
jointed,  and  small  in  circumference,  but  branch 
exceedingly,  and  v^etate  so  quick,  that  they 
q>xing  up  from  the  plant  in  one-third  of  the  time 
which  those  of  our  island  do." 

When  Europeans  first  visited  America,  the 
sugar  cane  was  found  growing  in  the  low  lands 
near  the  mouth  of  the  Mississippi.  Father 
Hennepin  says,  ^'From  thirty  leagues  below 
Maroa  down  to  the  sea,  the  banks  of  the  Missis- 
sippi are  full  of  canes  ;*'  and  Francis  Ximenes 
mentions  the  sugar  cane  as  growing  spontane- 
ously near  the  Rio  de  la  Plata.  John  de  Laet 
also  mentions  it  as  indigenous  in  the  island  of 
St  Vincent. 

Jamaica  was  discovered  by  Columbus  in  his 
second  voyage  in  1494^  and  a  settlement  was 
made  there  by  the  Spaniards  in  1509.  In  1656 
it  was  taken  possession  of  by  the  English,  and 
the  sugar  cane  first  planted  there  for  the  purpose 
of  sugar  making  in  1660.  Sir  Thomas  Modi- 
ford,  who  afterwards  became  governor  of  the 
island,  introduced  the  art  of  sugar  cultivation, 
and  the  necessary  canes  from  the  island  of  Bar- 
badoes.  In  this  latter  place  the  production  of 
sugar  had  been  sedulously  carried  on  chiefly  un- 
der his  auspices  for  many  years  previous.  ligon, 
in  his  history  of  Barbadoes,  thus  writes  on  the 
subject :  "  At  the  time  we  landed  on  this  island, 
which  was  in  the  beginning  of  September  1647, 
we  were  informed  partly  by  those  planters  we 
found  there,  and  partly  by  our  own  observations, 
that  the  great  work  of  sugar  making  was  but 
newly  practised  by  the  inhabitants  there.  Some 
of  the  most  industrious  men  having  gotten  plants 
from  Femambrock,  a  place  in  Brazil,  and  made 
trial  of  them  at  the  Barbadoes ;  and  finding 
them  to  grow,  they  planted  more  and  more  as 
they  grew  and  multiplied  on  the  place,  till  they 
had  such  a  considerable  number  as  they  were 
worth  the  while  to  set  up  a  very  small  ingenio, 
and  so  make  trial  what  sugar  could  be  made  on 
that  soiL  But  the  secrets  of  the  work  being  not 
well  understood,  the  sugars  they  made  were  very 
inconsiderable  and  little  worth  for  two  or  three 
years.  But  they  finding  their  errors  by  their 
daily  practice,  b€^;an  a  little  to  mend,  and  by 
new  directions  from  Brazil,  sometimes  by  stran- 
gers, and  now  and  then  by  their  own  people, 
who  were  content  sometimes  to  make  a  voyage 
thither  to  improve  their  knowledge  in  a  thing 
tliey  so  much  desired.    Being  now  much  better 


able  to  make  their  queries  of  the  secrets  of  that 
mystery,  by  how  much  their  often  idlings  had 
put  them  often  to  stops  and  non-plusses  in  the 
work  ;  and  so  returning  with  more  plants  and 
better    knowledge,   they  went  in  upon  fi-esh 
hopes,  but  still  short  of  what  they  should  be 
more  skilful  in  ;  for  at  our  fii'st  arrival  we  found 
them  ignorant  in  those  main  points  that  much 
conduoed  to  the  work,  viz.,  the  manner  of  plant- 
ing, the  time  of  gathering,  and  the  right  placing 
their  coppers  in  their  furnaces,  as  also  the  true 
way  of  covering  their  rollers  with  plates  or  bars 
of  iron.    At  the  time  of  our  arrival  there,  we 
found  many  sugar  works  set  up  and  at  work, 
but  yet  the  sugars  they  made  were  but  bare 
Muscovadoes,  and  few  of  them  merchantable 
commodities,  so  moist  and  full  of  molaases,  and  so 
ill  cured  or  dry,  they  were  hardly  worth  bringing 
home  to  England.    But  about  the  time  I  left 
the  island,  which  was  in  1650,  they  were  much 
bettered,  for  then  they  had  skill  to  know  when 
the  canes  were  ripe,  which  was  not  till  they  were 
fifteen  months  old,  while  before  they  gathered 
them  at  twelve,  which  was  a  main  disadvantage 
to  the  making  good  sugar,  for  the  liquor  want- 
ing of  the  sweetness  it  ought  to  have,  caused  the 
sugars  to  be  lean  and  unfit  to  keep.    Besides 
they  had  grown  greater  proficients  both  in  boil- 
ing and  curing  them,  and  had  learnt  the  know- 
ledge of  making  the  white,  such  as  you  call  lump 
sugar  here  in  England,  but  not  so  excellent  as 
those  they  make  in  Brazil ;  nor  is  there  any  like- 
lihood they  can  ever  make  such,  the  land  there 
being  better,  and  lying  in  a  continent,  must 
needs  have  constanter  and  steadier  weather,  and 
the  air  much  drier  and  purer,  than  it  can  be  in 
so  small  an  island  as  that  of  Barbadoes. 

The  rearing' of  canes  and  the  manufacture  of 
sugar  has  now  become  the  chief  employments  in 
the  West  India  islands,  and  immense  quantities 
of  thb  article  are  annually  exported  from 
them.  The  culture  of  the  cane,  therefore,  has 
now  become  an  object  of  anxious  solicitude. 
We  have  already  said  that  the  cane  is  propagated 
by  cuttings  alone.  The  top  joints  are  always 
selected  for  this  purpose,  because  they  are  less 
rich  in  saccharine  matter  than  the  lower  parts  of 
the  cane,  while  the  vegetating  powers  are  equally 
strong.  The  cane-plant  is  possessed  of  the  power 
of  tillering,  in  a  manner  similar  to  that  shown 
by  wheat,  although  not  to  an  equal  extent. 

In  preparing  a  field  for  planting  with  the  cut- 
tings of  cane,  the  ground  is  marked  out  in  ro^vs 
three  or  four  feet  apart,  and  in  these  lines  holes 
are  dug  from  eight  to  twelve  inches  deep,  and 
with  an  interval  of  two  feet  between  the  holes. 
Where  the  ground  is  level,  larger  spaces  are  left 
at  certain  intervals  for  the  facility  of  carting; 
but  there  are  many  situations  at  the  sides  of 
steep  hills  where  no  cart  can  be  taken,  and  in 
such  cases  these  spaces  are  not  required.     The 
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ripe  canes  are  then  conveyed  to  the  mill  in  bun- 
dles on  the  hacks  of  mules,  or  are  passed  down 
to  the  bottom  of  the  hill  through  wooden  spouts. 

The  hoeing  of  a  cane-field  is  a  most  laborious 
operation  when  performed,  as  it  must  be,  under 
the  ra3r8  of  a  tropical  sun.  Formerly  this  task 
was  always  efiected  by  hand  labour ;  but  of  late 
years,  where  the  nature  of  the  ground  will  admit 
of  the  employment  of  a  plough,  that  instrument 
has  been  substituted,  to  the  mutual  advantage 
of  the  planter  and  his  labourers.  The  planting 
of  canes  does  not  require  to  be  renewed  annually ; 
in  such  a  case  the  utmost  number  of  labourers 
now  employed  on  a  sugar  plantation  would  be 
wholly  inadequate  to  its  performance.  The  most 
general  plan  is  for  a  certain  portion  of  the  land 
in  cultivation  to  be  planted  annually  and  in  suc- 
cession, the  roots  and  stoles  of  the  canes  of  the 
former  year  being  left  through  the  remaining 
parts  of  the  plantation.  From  these,  fresh  canes, 
which  are  called  rattoons,  spring  up,  and  are 
nearly  as  large  the  first  year  as  plant  canes. 
Rattoon  canes  have  a  tendency  to  deteriorate,  at 
least  in  size,  every  year  they  are  continued,  for 
which  reason  the  progressive  renewal  of  the 
plants  is  adopted.  This  plan  may,  however,  be 
continued  with  very  good  effect  for  several  years, 
provided  the  roots  are  furnished  every  year  with 
a  liberal  supply  of  manure,  that  the  ground  about 
them  is  well  loosened,  and  that  aU  weeds  are 
carefiiUy  removed.  In  this  way  it  is  said  the 
same  roots  have  been  made  to  send  up  canes  dur- 
ing twenty  years.  In  some  few  cases  the  planters 
adopt  a  difierent  course,  and  never  wholly  re- 
new any  individual  field  of  canes,  but  content 
themselves  with  supplying  new  cuttings  in  such 
particular  spots  as  from  time  to  time  appear  to 
be  thin. 

The  mode  of  cultivation  varies  in  some  parti- 
culars in  difierent  countries.  In  India,  where 
the  price  paid  for  daily  labour  is  exceedingly 
small,  great  pains  are  taken  in  preparing  the 
ground  for  the  reception  of  the  plants,  which  are 
carefully  weeded  and  watered,  and  freed  from 
insects,  at  all  periods  of  their  growth,  when  such 
operations  are  called  for.  Unfortunately  for  the 
Indian  sugar-cultivator,  something  more  than 
mere  labour  is  required  for  the  proper  manu&c- 
ture  of  his  produce — an  acquaintance  with  che- 
mical science,  and  the  possession  of  adequate  ap- 
paratus— ^in  both  which  particulars  he  is  lament- 
ably deficient.  The  Indian  agriculturist  would 
suffer  martyrdom  rather  than  be  guilty  of  the 
crime  of  innovation.  The  discoveries  of  scienti- 
fic men  are  to  him  as  though  they  never  had 
been  made;  and  in  conducting  processes  he  is 
contented  with  apparatus,  the  totid  cost  of  which 
does  not  exceed  many  shillings,  where  manu- 
facturers of  other  countries  think  it  necessary  to 
expend  many  hundred  pounds.  If  their  invete- 
rate prejudices  could  be  overcome,  and  the  Indian 


sugar-planters  were  furmshed  with  adequate 
utensils,  there  is  every  reason  to  believe  that  the 
markets  of  Europe  could  be  supplied  thence  with 
sugar  of  a  quality  quite  equal  to  that  of  West- 
India  manu&cture,  and  at  a  considerably  lower 
cost. 

The  manufacture  of  sugar  is  a  somewhat  com- 
plicated process,  requiring  for  its  successful  per- 
formance not  only  some  degree  of  chemical  know- 
ledge, but  likewise  a  considerable  amount  of 
practical  experience.  We  have  already  quoted 
Willoughby's  description  of  sugar-making  in 
Spain  before  its  introduction  into  the  West  In- 
dies, and  the  following  is  a  summary  of  the  mo- 
dem practice  in  the  colonies. 

When  the  canes  are  fully  ripe  they  are  cut 
dose  to  the  stole,  and  being  then  divided  into 
convenient  lengths,  are  tied  up  in  bundles,  and 
conveyed  to  the  mill.  This  always  consists  of 
three  iron  cylinders,  sometimes  standing  perpen- 
dicularly in  a  line  with  each  other,  and  at  other 
times  placed  horizontally,  and  disposed  in  the 
form  of  a  triangle,  and  so  adjusted  that  the  canes, 
on  being  passed  twice  between  the  cylinders  of 
either  kind  of  mill,  shall  have  all  their  juice  ex- 
pressed. This  is  collected  in  a  cistern,  and  must 
be  immediately  placed  under  process  by  heat  to 
prevent  its  becoming  acid,  an  efiect  which  has 
sometimes  commenced  as  early  as  twenty  mi- 
nutes fi^m  the  time  of  its  being  expressed.  A 
certain  quantity  of  lime  in  powder,  or  of  lime- 
water,  is  added  at  this  time  to  promote  the  sepa- 
ration of  the  feculent  matters  contained  in  the 
juice ;  and  these  being  as  far  as  possible  removed 
at  a  heat  just  sufficient  to  cause  the  impurities 
to  collect  together  on  the  sur&ce,  the  cane-liquor 
is  then  subjected  to  a  very  rapid  boiling,  in  order 
to  evaporate  the  watery  particles,  and  bring  the 
syrup  to  such  a  consistency  that  it  will  granulate 
on  cooling.  The  quantity  of  sugar  obtainable 
from  a  given  measure  of  cane-juice  varies  accord- 
ing to  the  season,  the  soil,  the  period  of  the  year, 
and  the  quality  of  the  canes ;  but  it  may  be  cal- 
culated, that,  taking  one  state  of  circumstances 
with  another  in  these  respects,  every  ^ye  gallons, 
imperial  measure,  of  cane-juice,  will  yield  six 
pounds  of  crystallized  sugar,  and  will  be  obtained 
from  about  one  hundred  and  ten  well-grown 
canes. 

The  fuel  used  for  thus  concentrating  the  juice 
is  furnished  by  the  cane  itself,  which,  after  the 
expressing  of  that  juice,  is  dried  for  the  purpose 
by  exposure  to  the  sun. 

When  the  sugar  is  sufficiently  cooled  in  shal- 
low trays,  it  is  put  into  the  hogsheads  wherein 
it  is  shipped  to  Europe.  These  casks  have  their 
bottoms  pierced  with  holes,  and  are  placed  up- 
right over  a  large  cistem  into  which  the  molasses 
— ^which  is  the  portion  of  saccharine  matter  that 
will  not  crystallize— drains  away,  leaving  the 
raw  sugar  in  the  state  wherein  we  see  it  in  our 
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grocers*  shops:  the  casks  are  then  filled  up, 
headed  down,  and  shipped. 

With  the  planters  in  onr  own  colonies^  the 
process  of  sugar-making  mostly  ends  with  the 
diaining  away  of  the  molasses  in  the  manner 
JQst  mentioned ;  hut  in  the  French,  Spanish,  and 
Portngaese  settlements,  it  is  usual  to  suhmit  this 
raw  sugar  to  the  farther  process  of  claying.  For 
this  purpose  the  sugar,  as  soon  as  it  is  cool,  is 
placed  in  forms  or  moulds,  similar  to  those  used 
in  the  sugar  refineries  in  England,  hut  much 
larger;  and  these  heing  placed  with  their  small 
ends  downwards,  the  top  of  the  sugar  is  covered 
with  day  moistened  to  the  consistence  of  thin 
I>aste,  the  water  contained  in  which  gradually 
soaks  through  the  sugar,  and  washes  out  a  far- 
ther quantity  of  molasses,  with  which  it  escapes 
through  a  hOle  purposely  made  at  the  point  of 
the  earthen  mould.  It  is  then  called  clayed- 
sugar.  The  loaves,  when  removed  from  the 
forms,  are  firequently  divided  into  three  portions, 
which,  heing  of  difibrent  colours  and  qualities, 
arising  firom  the  greater  efiect  of  the  water  in 
cleansing  the  upper  portion,  are  pulverized  and 
packed  separately  for  exportation. 

The  molasses  which  have  drained  firom  the 
sugar,  together  with  all  the  scimmiings  of  the 
coppers,  are  collected,  and,  heing  first  fermented, 
are  distilled  for  the  production  of  rum.  The 
proportionate  quantity  of  this  spirit,  as  com- 
pared with  the  weight  of  sugar  produced,  varies 
considerahly  with  the  seasons  and  management. 
In  favourahle  years,  when  the  canes  are  fully 
ripened,  and  the  quality  of  the  sugar  is  good,  the 
proportion  of  molasses  and  scummings  is  com- 
paratively small,  and  the  manufacture  of  rum  is 
consequently  lessened.  The  proportion  usually 
made  is  reckoned  to  he  from  five  to  six  gallons 
of  proof  spirit  for  every  hundred-weight  of  sugar. 

Thb  Bamboo  fhamiusa  arundinacea).  This 
gigantic  memher  of  the  fiunily  of  reeds  and 
grasses  has,  when  growing,  an  appearance  not 
unlike  an  immense  sheaf  of  wheat  standing  on 
end  (see  Plate  YII.,  fig.  1 .)  Some  of  them  are 
upwards  of  sixty  feet  in  height,  and  the  quan- 
tities of  single  canes  which  they  yield  is  prodi- 
gious. The  cane  is  porous  in  the  centre,  and 
partly  hollow.  Externally  the  epidermis  is 
composed  of  a  hard  wood,  into  which  silex  enters 
so  laigely,  that  it  will  strike  fire  with  steel  in 
the  same  way  as  a  piece  of  flint.  This  plant  is 
indigenous  to  China;  and  although  it  grows 
spontaneously  and  most  profusely  in  nearly  all 
the  immense  districts  included  in  the  southern 
portion  of  that  empire,  yet  the  Chinese  do  not 
entirely  rely  on  this  profusion  of  nature,  hut  cul- 
tivate the  reed  with  much  care.  They  have 
treatises  entirely  devoted  to  this  matter,  where 
all  the  rules  of  experience  are  propounded  for  its 
culture,  showing  tiie  proper  soils,  the  host  kind 
of  water,  and  the  appropriate  seasons  for  plant- 


ing and  transplanting  this  most  useful  produc- 
tion. Among  this  wingular  people,  the  hamhoo 
is  used  for  almost  every  article  of  convenience 
or  luxury.  Marco  Polo  says,  that  in  his  time 
they  had  canes  thirty  Knglish  feet  in  length, 
which  they  split  in  their  whole  length  into  very 
thin  pieces^  and  then  twisted  them  together  into 
strong  ropes  three  hundred  passi  (ox  hundred 
English  feet)  long,  that  were  used  to  track  their 
vessels  on  their  numerous  rivers  and  canals.  M. 
De  Gurgenes  says,  that  in  the  course  of  his  jour- 
ney through  part  of  the  celestial  empire,  he  often 
saw  the  Chinese  making  this  kind  of  rope.  The 
artizans  were  mounted  on  scafiblds  twelve  or 
fifteen  feet  high,  and  let  the  cord  fall  to  the 
ground  as  it  was  plaited.  Van  Braam,  ano- 
ther modem  traveller,  speaks  of  this  hamhoo 
cordage  as  heing  admirahly  light  and  strong. 
The  sails  of  the  Chinese  junks^  as  well  as  their 
cahles  and  rigging,  are  made  of  hamhoo.  The  old 
Venetian  also  descrihes  a  pa^lion  of  the  grand 
Khan,  the  roof  of  which  was  made  of  hamhoo 
cane,  richly  gilt  and  varnished.  These  hamhoos, 
he  says,  were  each  three  palms  in  circumference, 
and  ten  &thoms  long,  and  heing  cut  at  the  joints, 
were  split  into  two  equal  parts,  and  laid  concave 
and  convex  to  form  gutters.  The  missionaries 
inform  us,  that  not  merely  the  roofis,  hut  entire 
dwellings,  are  constructed  of  hamhoo ;  this  is 
particularly  the  case  in  the  southern  province  of 
Se-chuen,  where  nearly  every  house  is  huilt 
solely  of  this  strong  cane.  Moreover,  almost 
every  article  of  furniture,  mats,  screens,  chairs, 
tahles,  hedsteads,  hedding,  are  all  made  of  the 
same  material.  This  curious  people  also  convert 
the  fibres  of  this  plant  into  paper.  In  short,  as 
Van  Braam  remarks,  scarcely  any  thing  is  to  be 
found  in  China,  either  upon  land  or  water,  into 
the  composition  of  which  hamhoo  does  not  enter 
or  to  the  utility  of  which  it  does  not  conduce. 
The  same  extensive  use  of  the  hollow  reed  is 
made  in  Japan ;  nor  is  it  mueh  less  employed  in 
Java,  Sumatra,  Siam,  Pegu,  the  Ladrone  idands, 
and  other  eastern  countries.  Even  the  young 
shoots  of  the  bamboo  afibrd  the  Chinese  an  ar- 
ticle of  food,  and  its  fibres  serve  theni  for  candle 
wicks. 

The  Indian  Cane  f  calamus  venujy  plate  VII. 
fig.  2,  grows  straight  and  tall,  without  branches, 
and  is  surmounted  by  a  tuft  or  crown.  Its  bark  is 
thickly  covered  with  straight  spines ;  but  this  be- 
ingremoved,  the  straight  smoothcane  is  display^ed. 
Sumatra  produces  this  plant  in  great  abundance. 
Formerly  the  Dutch  monopolized  the  sale  of 
canes  fix>m  that  quarter,  and  we  were  accustomed 
to  purchase  them  firom  this  people,  who  studi- 
ously withheld  all  information  concerning  the 
plant  firom  which  they  were  obtained,  fearing 
lest  travellers  should  discover  how  easily  and 
plentifully  they  were  procured.  The  secret, 
however,  could  not  long  be  thus  kept.     As  our 
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navigaton  found  their  way  to  the  eastern  idande 
and  diffsrent  parts  of  the  Indian  ocean,  they  be- 
came well  acquainted  with  the  cane-plant^  and 
the  great  yariety  of  uses  to  which  it  might  be 
applied.  At  JaTa»  as  well  as  at  Sumatra,  at  Ja- 
pan, Malacca,  Siam,  Pegu,  and  many  other 
places,  the  rattan  was  found  in  great  abundance. 
The  natives  of  Java  cut  the  cane  into  fine  slips^ 
which  they  plait  into  beautiful  mats  to  sit  upon, 
manu&cture  into  strong  and  neat  baskets,  or  twist 
into  cordage.  With  them  it  supplies  the  place 
of  our  string  or  twine,  for  all  their  parcels  are 
neatly  tied  up  with  the  fibres  of  cane.  The 
fruit  it  bears,  which,  when  ripe,  is  of  a  round 
form,  about  the  rise  of  a  hazle  nut,  and  lies  in 
clusters,  they  sell  in  the  markets  as  an  article  of 
food.  They  sometimes  suck  the  pulp  to  quench 
thizst,  and  at  other  times  pickle  the  fruit. 
Twisted  cane  forms  the  cables  of  their  ships. 
At  Malwia  was  a  manu&ctory  of  this  sort  of 
cable.  "  Here,"  says  Dampier,  "  we  made  two 
new  cables  of  rattans,  each  of  them  four  inches 
about;  they  were  strong  and  serviceable,  and 
had  the  property  of  buoyancy  in  the  water, 
not  sinking  like  our  hemp  cables."  In  Japan 
the  natives  make  all  sorts  of  upholstery  work 
from  the  split  pieces  of  the  cane. 


CHAP.  XXVIII. 

THB  FAKTLT  OF  PALMS,  THB  OOGOA  NUT,  DATE, 
BANirAirA,  WAX-PALM,  &0. 

Thb  fiunily  of  palms  form  one  of  the  most 
magnificent  in  the  vegetable  kingdom.  Inter- 
mediate in  their  structure,  between  herbaceous 
plants  and  trees,  they  possess  the  towering  height 
and  the  umbrageous  shade  of  these  latter  glories 
of  the  vegetable  tribes,  with  an  elegance  of  form  and 
beauty  of  proportion  not  inferior  to  any  of  the 
denicens  of  the  woods  or  forests.  They  are  all 
natives  of  tropical  regions,  and  bring  to  us  asso- 
ciations of  bright  and  sunny  skies,  and  a  tem- 
perature in  which  their  leafy  shade  and  the  cool- 
ing products  which  they  yield  must  be  peculi- 
arly grateful  and  appropriate. 

The  palms  are  generally  large  trees,  with  a 
simple,  cylindrical,  leafless  stem,  designated  by 
the  name  of  Stipe.  At  its  summit,  the  palm  is 
crowned  by  a  bundle  of  very  large,  petiolate,  persis- 
tent leaves,  which  are  pinnate  or  decompound,  with 
a  greater  or  less  number  of  leaflets  of  diversified 
form.  The  flowers  are  hermaphrodite,  or  more 
oommonly  unisexual,  dioecious  or  polygamous, 
forming  catkins,  or  a  large  cluster  named  regime, 
and  enveloped  previous  to  its  expansion  in  a  co- 
riaceous, sometimes  ligneous  spatha.  The  peri- 
anth has  six  divisions,  of  which  three  are  inner 
and  three  outer,  so  as  to  v^esemble  a  calyx  and  a 


corolla.  The  stamina  are  six,  rarely  three.  The 
pistil  is  simple,  or  formed  by  the  aggregation  of 
three  distinct  or  united  pistils.  It  presents  one 
or  three  ceUs,  each  containing  a  single  seed. 
Each  pistil  is  terminated  by  a  style,  surmounted 
by  a  more  or  less  elongated  stigma.  The  fruit 
is  a  fleshy  or  fibrous  drupe,  containing  a  very 
hard  bony  nucleus,  with  one  or  three  monosper- 
mous  cells.  The  seed,  besides  its  proper  int%u- 
ment,  consists  of  a  fleshy  or  cartilaginous  endo- 
sperm, sometimes  presenting  a  central  or  lateral 
cavity.  The  embryo  is  very  small  and  cylindri- 
cal, and  is  placed  horizontally  in  a  small  lateral 
depression  of  the  endosperm. 

With  the  exception  of  the  &n-palm  {Cham- 
tBTopi  humilisj,  all  the  plants  of  this  fiunily  are 
extra-European,  inhabiting  especially  the  inter- 
tropical regions  of  the  old  and  new  continents. 
These  trees  are  not  only  remarkable  for  the  ele- 
gance of  their  form  and  the  prodigious  height 
which  several  of  them  attain,  but  are  also  of  the 
greatest  importance  on  account  of  the  numerous 
services  which  they  render  to  the  inhabitants  of 
the  countries  in  which  they  naturally  grow. 
The  fruits  of  many  species,  as  the  cocoa,  the 
date,  and  the  terminal  bud  of  the  cabbage-palm 
are  eaten,  by  the  inhabitants  of  Northern  Africa 
and  India.  Several  sp^ies  furnish  an  amylace- 
ous fecula  named  sago;  others  an  astringent 
principle,  similar  to  dragon*s-blood.  Some  again 
yield  a  fixed  oil,  as  .^lais  guineensiSy  from  which 
the  palm-oil  is  procured.  The  betel-nuty  which 
possesses  an  intoxicating  and  narcotic  power,  is 
the  product  of  the  areca  catechu.  There  are 
upwards  of  one  hundred  and  thirty  known  spe- 
cies of  palms. 

One  of  the  most  interesting  of  the  palm  tribe 
is  the  cocoa  nut  tree,  both  as  regards  the  variety 
and  the  utility  of  its  products.  The  following 
account  of  this  tree  by  Mr  Marshall  is  so  full  and 
complete  as  leaves  nothing  fiirther  to  be  desired 
on  Ihe  subject.* 

Thb  Cocoa  Nut  TrkaCcocus  ntici/«ra^  belongs 
to  the  daSB  Manwcia^  order  Hexandrioy  of  the 
Linnean  classification  of  plants. 

Stem  erect,  without  branches,  from  sixty  to 
ninety  or  110  feet  in  height,  and  from  one  to 
two  feet  in  thickness.  See  Plate  IV.  fig.  3.  It 
is  marked  with  parallel  rings  from  the  cicatrices 
of  the  fallen  leaves,  about  two  of  which  separate 
annually.  By  these  cicatrices  or  marks  the  age 
of  a  tree  may  be  ascertained. 

The  stem  is  crowned  with  a  bunch  of  about 
twelve  or  fifteen  fronds  (pahn-leaves),  each 
twelve  or  fourteen  feet  long,  and  composed  of  a 
double  row  of  opposite  sword-shaped  leaflets,  in 
length  from  three  to  four  feet ;  upper  leaves  are 
erect,  middle  horizontal,  lower  ones  rather  droop- 

*  The  Natural  and  Eoonomlcal  Hiitory  of  the  Coooa 
Nat  Tree. 
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Ing.  A  single  leaf  closely  resembles  an  ostrich- 
feather  magnified  a  great  namber  of  times 
beyond  its  natural  size. 


109. 


Cocoa  Nut  and  Flower. 

The  flower  is  axillary,  and  proceeds  from  a 
large  single-leared  pointed  spathe,  which  always 
opens  on  the  imder  sarfiice.  The  spadiz  is  spi- 
cate ;  each  spike  has  towards  its  base  one  or  two 
female  flowers^  the  others  being  male.  In  both 
male  and  female  flowers  the  calyx  has  three  di- 
vLdonSy  and  the  corolla  three  petab.  The  male 
flowers  have  six  stamens,  and  the  female  three 
stigmas.  Drupe  oval,  three-nded,  about  eight  or 
ten  inches  long,  exterior  covering  smooth,  inte- 
rior fibrous  {  nut  monospermons^  very  hard,  has 
^  three  unequal  holes  at  the  base  closed  with  a 
black  membrane ;  medullary  part  nearly  half  an 
inch  thick,  white,  hard,  commonly  filled  with  a 
sweetish  watery  liquid.  Ripe  nuts  are  known 
by  a  succnssion  of  the  water  they  contain,  when 
shaken. 

A  recticulated  substance,  resembling  coarse 
doth,  (MatuUoy  Singhalese,)  inyolves  the  base 
of  each  leaf,  which  fiills  ofF  before  the  leaf  has 
attained  a  state  of  maturity.  In  Bengal,  this 
filamentous  body  b  supposed  to  harbour  insects, 
which  are  destructive  to  the  tree :  on  that  ac- 
comit,  it  is  there  destroyed  by  fire. 

The  roots  are  slender,  and  very  flexible :  they 
rise  separately  from  the  bottom  of  the  trunk, 
some  nnk  into  the  earth,  while  others  take  a 
horizontal  direction  very  little  under  the  surfiuse. 
They  do  not  penetrate  an  indurated  soil. 

The  tree  when  young  bears  a  near  resemblance 
to  a  herbaceous  plant;  indeed,  during  the  whole 
progress  of  its  growth  it  has  some  analogy  with 
regetable  productions  of  this  kind.  It  has  no 
bark ;  the  surface  appears  to  be  formed  of  the  ci- 
catrices, which  succeed  the  fall  of  the  leaves, 
much  hardened  by  the  action  of  the  air  and  sun. 
A  slight  wound  in  the  central  bud  is  fatal  to  the 
tree;  but  the  hardened  trunk  is  capable  of  bear- 
ing considerable  injury  with  impunity. 

Cocoa  nut  trees  are  often  struck  by  lightning, 
which  frequently  kills  the  terminal  leaf-bud,  and 
thereby  occasions  the  death  of  the  tree.  This 
tree  never  changes  the  diameter  it  has  once  ac- 
quired. Should  any  circumstance  occur  capable 
of  retarding  the  growth  during  one  or  more 
years,  such  as  transplantation,  the  effect  is  very 
evident  in  the  stem  by  a  permanent  contraction 


in  its  diameter.  Immediately  above  those 
blighted  pans  small  roots  sometimes  protrude, 
but  they  seldom  extend  beyond  a  few  inches. 
Frequently  the  trunk  has  a  latger  diameter  at 
the  base  and  top  than  in  the  middle. 

The  wood  of  the  stem  is  composed  of  hard, 
flexible,  ligneous,  black  fibres,  united  by  a  soft 
brownish  cellular  substance,  capable  of  being  re- 
duced to  powder.  The  palms  have  in  the  inte- 
rior structure  of  their  trunks  no  analogy  with 
other  trees.  Their  manner  of  growth  may  be 
compared  to  that  of  the  white  lily,  whose  stems, 
''  though  of  annual  duration,  are  formed  nearly 
on  the  same  principle  ae  that  of  a  palm,  and  are 
really  a  congeries  of  leaves  rising  one  above  an- 
other, and  united  by  their  bases  into  an  appar- 
ent stem."  In  habit  and  in  structure  they  re- 
semble the  ferns,  in  their  blossom  the  grasses, 
and  the  asparagi  in  their  mode  of  fructification. 
All  the  palms  have  in  a  greater  or  less  degree  a 
spongy  structure.  The  cellnlar  substance  of  the 
QrcKM  circinalis  (sago-palm)  is,  in  some  of  the 
ialaads  of  the  eastern  Archipelago,  mannfactured 
into  the  nutritive  substance  called  sago,  or 
sagu, — a  word  which  is  said  to  mean  mealin  the 
dialect  of  Amboyna.  The  Caryota  urms  (ne- 
pery  tree)  yields  a  considerate  quantity  of 
feenla,  or  sago ;  but  in  Ceylon  this  substance  ie 
not  extracted,  except  during  a  period  when  rice 
IB  searee.  Sago  is  easily  obtiuned  from  the  in- 
terior part  of  the  trunk  of  these  trees.  The  pro- 
cess consiflts  in  pounding  the  spongy  or  cellular 
textrae  of  the  stem, — sometimes  erroneously 
called  the  pith, — and  washing  it  with  water, 
which  is  strained,  to  separate  the  ligueous  fibres 
from  the  fecula.  Sago  is  grained  by  moistening 
the  flour,  and  pressing  it  through  a  sieve,  into  a 
shallow  iron  pot,  that  is  suspended  over  a  fire, 
by  which  means  it  assumes  a  globular  form.  In 
consequence  of  being  half-baked  during  the  pro- 
cess of  granulation,  it  may  be  kept  a  long  time 
without  undergoing  a  chemical  change.  Sago  is 
not  manufactured  in  Ceylon,  although  the  tree 
grows  there  in  abundance.  The  exterior  lamina 
of  the  stem  of  a  cocoa  nut  tree  is  always  mucli 
harder  than  the  interior. 

There  is  a  variety  of  this  palm  caUed  the 
King's  cocoa  nut,  the  fruit  of  which  has  a  bright 
yellow  colour.  Nuts  of  this  kind  contain  a 
great  proportion  of  fluid,  which,  on  account  of 
its  supposed  cooling  quality,  is  given  to  invalids, 
in  preference  to  that  of  the  common  nuts ;  but 
they  are  not  esteemed  so  good  as  common  nnta 
for  culinary  purposes. 

The  nut  known  by  the  name  of  the  Maldive 

cocoa  nut,  Gundira  (Singhalese,)  Sea  cocoa  nut, 

Double  cocoa  nut,  Nux  medica  (Borcusus  S&- 

ehettensU)y  is  tbe  produce  of  a  palm-tree,  which 

.  Rochon  tells  us  abounds  in  the  isle  of  Palms, 

I  one  of  the  Seychelle  islands,  but  nowhere  else. 

I  The  fruit  presents  an  appearance  of  two  thighs ; 

2u 
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in  other  respects  it  is  not  materially  different 
from  the  common  cocoa  nut.  The  nuts  which 
are.  occasionally  found  at  the  Maldire  islands 
hare  heen  carried  there  by  currents  from  the 
place  of  g^wth« 

Great  medicinal  virtues  are  ascribed  to  this 
nut  by  the  indigenous  inhabitants  of  India,  both 
in  the  preyention  and  cure  of  diseases.  The  ve- 
nereal disease  is  suppoaed  to  be  radically  cured  by 
it.  Thunbeig  says,  it  is  deemed  a  sovereign  re- 
medy against  the  flux,  epilepsy,  and  apoplexy. 
Rochon  tells  us  that  it  was  not  uncommon  at 
one  time  to  see  them  sold  for  upwards  of  £400 
Sterling  each.  The  Emperor  Bodolph  the 
Second  could  not  procure  one  at  the  price  of 
4000  florins.  Some  of  the  wealthy  Indians  had 
cups  made  of  them,  which  they  omamented 
with  gold  and  precious  stones.  They  are  now 
^  more  generally  difPused  than  formerly,  and  con- 
sequently much  less  valuable.  Malte  Brun  in- 
forms us,  that  it  has  been  found  profitable  to 
cultivate  them  in  the  isle  of  France,  lilany  of 
the  mendicants  in  Ceylon  have  nuts  of  this  kind, 
in  which  they  put  the  provisions  they  receive  in 
alms. 

The  tree  sometimes  bears  fruit  in  five  or  six 
years  from  the  time  it  is  transplanted  from  the 
seed-bed,  but  the  produce  is  rarely  abundant  be- 
fore the  eighth  or  ninth  year.  It  continues  to 
yield  fruit  for  sixty  or  seventy  years.  In  good 
soils,  and  particularly  during  wet  seasons,  the 
tree  blossoms  every  four  or  five  weeks ;  hence 
there  are  generally  fr^ah  flowers  and  ripe  nuts  on 
the  tree  at  the  same  time.  There  are  commonly 
from  five  to  fifteen  nuts  in  a  bunch ;  and,  in 
good  soils,  a  tree  may  produce  from  eight  to 
twelve  bunches,  or  from  eighty  to  100  nuts  an- 
nually. 

Cocoa  nut  trees  are  sometimes  much  injured  by 
several  species  of  the  Coleopterous  tribe  of  in- 
sects. They  excavate  a  hole  of  about  an  inch 
diameter  in  the  terminal  leaf-bud,  and,  when  the 
leaves  expand,  the  leaflets  appear  frill  of  holes, 
as  if  they  had  been  perforated  with  shot  of  dif- 
ferent sizes.  In  consequence  of  the  injury  done 
to  the  bud  by  these  insects  the  trees  are  some- 
times killed.  The  larva  or  grub  of  one  of  the 
species  of  beetles  which  infest  cocoa  nut  trees  is 
called  Tuctima  or  Orugru  in  British  Guiana.  It 
is  about  two  or  three  inches  long,  and  three 
quarters  of  an  Inch  in  diameter,  and  the  head  is 
black.  They  are  reckoned  a  great  delicacy  by 
wood-cutters  and  epicures  of  that  country ;  and 
they  are  generally  dressed  by  frying  them  in  a 
pan.  By  some  they  are  preferred  in  a  raw  state ; 
and  after  seizing  them  by  the  black  head,  they 
are  dipped  in  lime  juice,  and  forthwith  swal- 
lowed. 

This  species  of  the  palm  fiunily  has  its  habi- 
tat in  intertropical  Asia,  Australia,  America,  and 
Africa.    It  is  by  some  authors  said  to  have  in 


ancient  times  been  cultivated  in  Arabia;  but 
Niebuhr  informs  us  that  it  is  not  found  to  the 
north  of  Mocha.  Like  all  other  equinoctial 
plants,  the  cocoa  nut  tree  becomes  less  luxuriant 
as  we  approach  the  tropics.  At  the  suggestion 
of  Mr  Dunlop,  who  lately,  in  so  able  a  manner 
superintended  the  clearing  of  Saugur  island,  at 
the  estuary  of  the  Hooghly,  that  den  of  tigers  is 
likely  to  be  a  continued  grove  of  cocoa  trees. 
Saugur  lies  in  N.  Lat.  21^  80',  which  is  perhaps 
as  fiur  from  tl^  Equinoctial  line  as  that  species 
of  palm  can  be  cultivated  with  advantage.  In 
the  neighbourhood  of  Lucknow,  which  lies  in 
N.  Lat.  26®  24',  the  cocoa  nut  tree  grows,  but  it 
does  not  produce  fruit.  As  the  cocoa  tree  seems 
to  require  for  its  perfection  a  mean  temp^ature 
of  not  less  than  72®  Fahrenheit,  the  proper  cli- 
mate for  it  will  therefore  be  from  the  equator 
to  the  25th  parallel  of  latitude,  and  in  the 
equinoctial  zone  to  an  altitude  of  about  2900 
feet.  This  general  statement  will  no  doubt  ad- 
mit of  some  qualification  in  regard  to  particular 
situations.  There  may  be  exposed  spots  within 
its  favourite  climate,  where  the  fruit  will  not 
come  to  maturity,  and  warm  valleys  beyond  the 
above  limits,  where  the  tree  will  grow,  and  per- 
haps produce  ripe  nuts.  The  cocoa  tree  occu- 
pies, therefore,  a  zone  of  25®  of  latitude  on  both 
sides  of  the  equator,  which  includes  nearly  four- 
fifths  of  Africa,  one-sixth  of  Asia,  one-third  of 
America,  and  excludes  Europe.  It  may  be  re- 
marked, that  trees  which  grow  in  the  immediate 
neighbourhood  of  the  sea  are  much  more  luxur- 
iant and  productive  than  those  which  are  planted 
inland  or  upon  elevated  situations.  The  cause 
of  this  d^neration  is  not  very  evident. 

The  cocoa  tree  is  much  cultivated  on  some 
parts  of  the  east  coast  of  America;  from  the 
river  St  Francisco  to  the  bar  of  Mamanguape,  or 
from  about  7®  30'  to  10®  S.  Lat.,  being  about 
ninety-four  leagues,  the  Brazilian  coast  is  with 
few  interruptions  planted  with  cocoa  trees.  The 
small  island  of  Itarmaraca,  which  is  only  three 
leagues  in  length,  yields  annually  about  360,000 
nuts.  But  perhaps  this  palm  is  no  where  so  ex- 
tensively cultivated  as  in  Ceylon ;  and  the  fol- 
lowing remarks  regarding  its  products  are  in- 
tended more  immediately  to  apply  to  the  tree  as 
it  grows  in  that  island.  The  cocoa  tree  b  culti- 
vated both  in  the  interior  of  Ceylon  and  along 
the  flat  country  adjoining  to  the  sea;  it  thrives 
best,  however,  on  the  coast  of  the  south-west 
aspect  of  the  island,  or  from  Calpenteen  on  the 
north,  to  Dondrahead,  on  the  south.  About  the 
year  1813,  it  was  estimated  that  10,000,000  trees 
grew  between  these  two  points,  and  since  that 
period  the  number  has  been  annually  increasing. 
The  extent  of  coast  between  Dondrahead  and 
Calpenteen  is  about  184  miles;  the  whole  dr. 
cuit  of  the  island  is  754  miles.  Except  cinna- 
mon, the  products  of  the  cocoa  tree'  form  the 
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diief  staple  commodities  of  Ceylon.  The  Mai- 
dive  islands  produce  great  quantities  of  cocoa 
nuts ;  where  they  are  reckoned  to  be  the  price 
of  labour.  In  Congo,  this  palm  is  said  to  form 
one  of  the  greatest  blessings  in  nature. 

It  does  not  appear  that  Uie  cocoa  tree  is  nearly 
as  much  cultivated  in  the  West  India  islands  as 
in  the  east.  Mr  Stewart,  in  his  account  of  Ja- 
maica,  says,  howeyer,  -that  ''on  some  estates 
groves  of  them  are  planted,  and  an  oil  extracted 
from  them  to  light  the  works  during  crop-time. 
Occasionally  the  nuts  are  served  out  to  the  slaves 
as  an  article  of  food." 

In  many  places  along  the  coast  of  Ceylon  cocoa 
trees  thrive  well  upon  the  sandy  soil  near  to  the 
sea,  where  hardly  any  other  plant  will  vegetate. 
These  cocoa  groves,  Uirough  which  the  eye  can 
reach  for  a  great  extent,  intermixed  with  the 
huts  of  the  natives,  composed  entirely  of  cocoa 
leaves,  form  a  very  picturesque  object.  When 
the  trees  are  full  grown,  the  bare  trunks  rise  like 
columns  of  from  sixty  to  100  feet  in  height,  while 
the  horizontal  pinnated  leaves  interlace,  by  which 
meansagrove  resembles  the  longaisles  and  Gothic 
arches  of  a  cathedral :  above  these  arches  a  pro- 
fuaon  of  fine  leafy  plumes  rise  from  the  centre 
of  the  trees,  and  project  almost  perpendicularly 
towards  the  sky,  thereby  adding  greatly  to  the 
beauty  and  variety  of  the  prospect.  About 
thirty  yean  since,  the  colonial  government  of 
Ceylon  had  it  in  contemplation  to  impose  a  tax 
upon  cocoa  trees;  but,  in  consjequence  of  the 
strongly  marked  aversion  of  the  people  to  such 
a  measure,  the  plan  was  abandoned.  On  the 
Malabar  coast,  cocoa  nuts  pay  a  land  tax  of  half 
a/onofn  for  every  tree  that  is  in  full-bearing,  old 
and  young  trees  being  exempted  as  ^mproduc- 
tive.  And,  at  MarzoucV,  in  northern  Africa,  a 
tax  of  one  dollar  is  levied  upon  every  200  trees 
of  the  date  palm.  Ben  Ali  informs  us,  that  the 
king  of  Fezzan  imposes  a  tax  upon  the  same  spe- 
cies of  the  palm  tribe. 

The  cottages  of  the  inhabitants  are  always 
surrounded  by  a  great  number  of  palm-trees 
more  particularly  of  the  cocoa  nut  palm ;  and 
those  plants  seem  to  thrive  best  which  are  situ- 
ated near  to  the  dwellings  of  the  inhabitants. 
This  circumstance  has  given  rise  to  an  observa- 
tion of  the  natives,  namely,  that  a  cocoa  nut 
tree  delights  in  conversation.  The  ashes  which 
result  from  the  burning  of  wood  for  culinary 
purposes,  is  a  more  probable  cause  of  the  luxur- 
iance of  the  trees  close  to  the  cottages,  as  the 
sweepings  of  the  huts  are  generally  deposited  at 
the  foot  of  a  tree.  The  cluster  of  trees  which 
surrounds  a  hut  is  called  a  **  toddy  tope"  by  the 
English.  The  word  tope  is  probably  derived 
frx>m  the  German  word  zapfeUy  to  draw,  and 
hence  also  tap,  a  spout,  tapsters,  and  tap-room. 
Tope  has  been  supposed  by  some  authors  to  be 
derived  from  our  word  copse,    Pol-watte  signi- 


fies a  cocoa  nut  garden  or  plantation  in  the 
Singhalese  language.  It  has  been  already  stated 
that  the  Singhalese  almost  always  construct 
their  huts  under  the  dense  shadow  of  palm-trees 
of  different  kinds.  This  comfortable  mode  of 
defending  habitations  from  the  direct  influence 
of  an  ardent  sun,  seems  to  have  in  ancient  times 
been  practised  in  Judea  (Judges  iv.  6,)  and  it 
is  very  generally  adopted  in  all  countries  where 
the  palm  family  is  found  to  thrive. 

When  very  young,  the  finit  is  called  bellaca 
by  the  inhabitants  of  the  Malabar  coast,  who 
speak  the  Tamool  language,  and  coquinhas  by  the 
Portuguese ;  Singhalese,  koorootnba.  When  fully 
formed,  but  with  a  soft  pulp,  it  is  called  elani  by 
the  Tamools,  in  Portuguese  lania.  When  a 
little  firmer,  it  is  called  ten^a  in  the  Tamool 
language,  and  coquo  in  the  Portuguese.  The  ma- 
ture nut  is  called  cotta  tenga  by  the  Malabars, 
and  eoquo  gioco  by  the  Portuguese.  In  the  Sing- 
halese language,  the  nut  is  called  poL  The  term 
cocoa,  by  which  this  palm  and  its  fruit  is  dis- 
tinguished, is  said  by  several  authors  to  be  of 
Portuguese  origin.  Bauhui  tells  us,  that  cocoa^ 
or  coquheny  is  derived  from  the  three  holes  at  the 
end  of  the  nut,  giving  it  the  resemblance  of  a 
Ceroopithecus,  a  species  of  monkey.  St  Pierre, 
in  his  Harmonies  of  Nature,  says,  that  a  cocoa 
nut,  stripped  of  its  pericarp,  bears  an  exact  re- 
semblance to  the  head  of  a  negro.  Piso  asseHs, 
that  the  term  cocoa  has  been  applied  to  the  tree, 
on  account  of  the  sound  emitted,  when  air  is 
blown  into  one  of  the  holes  of  the  nut,  having  a 
resemblance  to  the  voice  of  an  ape.  The  Portu- 
guese name  for  a  monkey  is  macacoy  or  macoco. 
There  is,  however,  little  doubt  that  cocoa,  is  de- 
rived from  the  Greek  word  »«•* ,  a  seedy  or  heny. 

Uses.  Cocoa  nut  trees  are  sometimes  found 
growing  on  low  flat  coral  islands,  owing,  probably, 
to  the  accidental  circumstance  of  the  nuts  which 
may  have  dropped  into  the  sea  being  thrown  upon 
land  by  the  waves,  and  hence  a  cocoa  nut  tree 
often  becomes  a  useful  beacon  to  the  mariners, 
by  pointing  out  the  situation  of  rocks  little 
above  the  water's  edge.  No  plant  seems  to  ve- 
getate sooner  on  the  newly  formed  islands  of 
coral  which  are  so  frequent  in  some  of  the  seas 
within  the  tropics,  than  the  cocoa  nut  tree.  By 
falling  into  rivers,  the  nuts  are  often  conveyed 
to  the  ocean,  and  by  this  means  they  are  disse- 
minated to  widely  distant  countries. 

Roots.  This  part  of  the  tree  is  sometimes 
masticated  by  the  natives  in  place  of  the  areca 
nut.  The  Brazilians  make  baskets -of  the  small 
roots. 

Wood.  The  hard  woody  shell  or  crust  of  the 
trunk  is  employed  by  the  natives  in  making 
drums,  and  in  the  construction  of  their  huts,  &c. 
It  is  also  much  employed  for  making  gutters. 
Towards  the  base  of  the  trunk  the  wood  is  re- 
markably hard,  and  admits  of  a  high  polish.    A 
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tnmsverae  aection  of  this  part  of  the  tree,  when 
well  polished  and  varnished,  has  a  lapide- 
ons  gloss  and  beauty,  which  rival  those  of  an 
agate.  It  is  sometimes  set  in  the  lid  of  sOver 
snuflp-bozes^  in  the  same  manner  as  jewellers  oc- 
casionally fix  agates  or  cornelians ;  and  might  be 
found  highly  usefdl  in  ornamental  cabinet-work. 

Reticulated  Cloth,  In  some  parts  of  the 
world,  it  is  said  a  kind  of  cradle  or  couch  for 
young  infants  is  made  of  the  reticulated  sub- 
stance formed  at  the  base  of  the  leaf.  In  Cey- 
lon it  is  there  chiefly  employed  as  an  instru- 
ment of  filtration,  for  straining  the  sweet  juice 
which  is  extracted  from  the  flowering  spaihe  of 
this  tree.  The  Reverend  Mr  Cordiner,  in  his  ac- 
count of  Ceylon,  asserts,  that  it  *'i»  manu&o- 
tured  into  a  durable  sackcloth,  called  gwmy^ 
which  is  used  in  making  bags  for  transporting 
grain,"  &c. ;  and  Captain  Percival  says,  that  it 
is  manufactured  into  a  coarse  cloth  called  grin- 
jakien  (ganja  sakimj  or  gunny-cloth.  Their 
statements  are  erroneous ;  gunny-doth  is  chiefly 
made  of  hemp.  Gunny  or  Groni  is  not  impro- 
bably a  corruption  of  ganja,  the  Hindostanee 
name  of  the  hemp-plant,  (^cannabis  $ativa,J 
Goni  cloth  i£  also  made  from  the  Agave  Ameri- 
cana, Sacks  made  of  goni  cloth  are  called 
gunny-hags  by  the  Englid^  and  gw^  eakken  by 
the  Dutch. 

Buds.  The  unexpanded  leaves  or  tenninal 
leaf-bud  is  occasionally  eaten  by  the  Europeans 
as  well  as  by  natives.  When  boiled  it  is  tender, 
and  forms  a  good  substitute  for  cabbage.  The 
natives  sometimes  preserve  it  in  vin^;ar,  and  eat 
it  as  a  pickle.  It  may  be  obeerved,  that  the  tree 
dies  when  this  part  is  removed. 

Fronds  or  IjMves.  Many  of  the  indigenous 
inhabitants^  as  well  as  natives  of  Europe,  thatch 
their  houses  with  cocoa  nut  leaves,  by  the  Singha- 
lese called /H^2ti^,  and  sometimes  ca<(^afM.  The 
latter  term  has^  we  believe,  a  Malay  origin.  To 
prepare  cadjansy  the  stipe  or  central  ligneous  por- 
tion of  the  leaf  is  divided  longitudinally ;  the 
leaflets  of  each  half  are  then  interwoven,  by 
which  means  they  are  adapted  for  a  variety  of 
uses.  In  this  state  they  are  employed  to  thatch 
cottages,  to  shelter  young  plants  from  the  scorch- 
ing  rays  of  the  sun,  to  construct  fences,  to  form 
the  ceiling  of  rooms,  and  to  make  baskets  for 
canying  fruit,  fish,  &c.  Sometimes  baskets  are 
made  of  palm  leaves,  so  dose  as  to  serve  the  pur- 
pose of  buckets  to  draw  water  from  deep  wells. 
In  the  Maldive  islands,  bonnetay  a  species  of  fish, 
is  preserved  by  a  process  in  which  cocoa  leaves 
are  employed.  The  process  consists  in  removing 
the  back  bone,  and  laying  the  fish  in  the  shade, 
occasionally  sprinkling  it  with  sea  water.  After 
a  certain  period  has  elapsed,  the  fish  is  wrapped 
up  in  cocoa  nut  leaves,  and  buried  in  sand,  where 
it  becomes  hard.  Fish  thus  prepared  is  known 
in  Ceylon,  and  perhaps  over  all  India,  by  the 


name  of  eummelmus*  The  pieces  of  this  fish 
brought  to  the  market  have  a  homy  hardness. 
It  is  rasped  upon  rice  to  render  it  savoury.  The 
inhabitants  of  several  of  the  South  sea  islands 
manufacture  a  kind  of  mask  or  visor  of  the  leaves 
of  the  cocoa  nut  tree,  to  defend  their  &oee  from 
the  scorching  rays  of  the  sun;  and  this  kind  of 
armour  is  said  to  have  a  somewhat  pleasing  and 
graceful  appearance  when  worn  by  young  per- 

8<H1S. 

The  unexpanded  leaves  are  employed  to  show 
marks  of  respect  to  persons  in  power.  When 
the  governor  or  chief  justice  travels,  lines  made 
of  the  stems  of  creeping  plants  are  stretched  along 
on  each  side  of  the  road,  about  three  or  four  feet 
from  the  ground.  Upon  these  lines  young  pahn 
leaves  are  suspended.  The  head  civil  servant  of 
a  district  may  command  the  inhabitants  under 
his  immediate  control  to  ornament  the  road  along 
which  he  passes;  but  he  is  not  warranted  in 
claiming  this  mark  of  attention  beyond  his  own 
district. 

The  immature  leaves  of  the  cocoa  nut  tree  have 
a  fine  yeUow  colour  and  a  beautiful  texture,  re- 
sembling fine  leather  or  satin.  In  some  parts  of 
Ceylon,  the  natives  evince  great  taste  in  orna- 
menting triumphal  arches,  as  also  ball  rooms, 
and  similar  places  of  public  resort,  with  the 
leaves  of  this  tree,  and  some  remarkably  beauti- 
ful species  of  moss.  As  the  young  leaves  are 
tranaluoent,  they  serve  to  make  lanterns,  in  the 
construction  of  which  many  of  the  inhabitants 
are  very  dexterous. 

The  practice  of  showing  respect  to  individuals 
by  means  of  the  branches  of  palm  trees  appears  to 
be  very  ancient.  See  Matt.  xxi.  8 ;  Mark  xi.  8 ; 
John  xii.  13.  The  folisge  of  the  palm  tribe  of 
plants  has  been  in  many  countries  considered  an 
emblem  of  joy  and  victory;  and  hence  the  word 
palm  is  sometimes  employed  as  a  synonym  of 
victory  and  triumph.  See  Lev.  xxiii.  40.  It  is 
remarkable  that  a  similar  mode  of  showing  re- 
spect, by  *' waving  palm  branches,"  prevailed 
among  the  aborigines  of  America  when  it  was 
discovered  by  Columbus.  In  ancient  times, 
when  pilgrims  resorted  to  Palestine,  they  com- 
monly returned  bearing  palm  leaves ;  on  this  ac- 
count they  were  denominated  palmers.  Captain 
Lyon,  when  describing  the  amusements  of  the 
natives  of  some  parts  of  northern  Africa,  informs 
us,  that  the  dancers  **  were  directed  by  an  old 
woman,  with  a  torch  in  one  hand,  and  a  long 
palm  branch  in  the  other,  and  sung  in  chorus 
verses  which  she  repeated  to  them."  In  the 
island  of  Otaheite,  the  female  inhabitants  wear 
bonnets  constructed  of  the  leaflets  of  the  cocoa. 

The  leaflets  are  sometimes  used  to  write  upon, 
and  the  instrument  employed  to  make  the  im- 
pression is  an  iron  stylus,  the  pen  of  the  scrip- 
tures. The  stylus  was  used  by  the  Romans  to 
write  on  waxen  tables,  leather,  &c.    The  leaves 
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of  the  pabnyra  (haratstttflabeUtformU)^  or  tali- 
pot (wrypha  umbrtundi/erajy  are,  ho  wever,  much 
more  frequently  employed  for  this  purpose.  Con- 
tracts  and  other  legal  instruments  are  often  en- 
graven upon  tablets  of  copper,  similar  in  shape 
to  a  slip  of  tlie  talipot  kaf,  which  have  occasion- 
ally a  border  of  silver  or  gold.  An  allusion  is 
made  to  the  practice  of  writing  upon  tablets  in 
Isa.  XXX.  8,  and  Hab.  iL  2.  Palm  leaves,  when 
they  are  prepared  to  reodve  the  impression  of 
the  stylus,  are  called  oUaks,  The  natives  write 
letters  to  one  another  upon  oUn^^  which  are 
neatly  rolled  up,  and  sometimes  sealed  with  a  little 
gum-lac ;  in  this  manner  they  pass  through  the 
post-of&ce.  During  the  operation  of  writing, 
the  leaf  is  supported  by  the  left  hand,  and  the 
letters  scratched  upon  the  surface  with  the  stylus. 
Instead  of  moving  the  hand  with  which  they 
write  towards  the  right,  they  move  the  leaf  in  a 
contrary  direction,  by  means  of  the  thumb  of  the 
left  hand.  To  render  the  characters  more  legible, 
the  engraved  lines  are  frequently  filled  by  be- 
smearing the  leaf  with  fresh  cow  dung,  which  is 
tinged  black,  by  rubbing  the  lines  over  with  co- 
coa nut  oil,  or  a  mixture  of  oil  and  charcoal  pow- 
der. The  natives  can  write  standing  as  well  as 
walking,  and  they  rarely  use  tables. 

Palm  leaves,  and  perhaps  the  leaves  of  trees 
that  do  not  belong  to  this  natural  class,  were 
much  used  by  the  ancients  as  writing  materials; 
hence  the  word  leaf  {of  &  book)  is  synonymous 
with  that  of  a  tree. 

Baskets  for  catching  fish,  shrimps,  Sec,  are 
made  of  the  ligneous  ribs  of  the  leaflet.  The 
same  substance  is  employed  by  the  natives  for 
many  of  the  purposes  for  which  we  use  pins.  A 
bundle  of  these  ribs  Lb  in  universal  use,  as  a  broom, 
to  sweep  the  cottages ;  and  when  an  European 
asks  for  a  tooth-pick,  his  servant  brings  him  a 
portion  of  one  of  these  fibres.  I  am  informed, 
that  they  have  lately  been  recommended  to  be 
employed  as  a  nucleus  for  bougies.  The  South 
sea  islanders  make  the  teeth  of  combs  for  the 
hair  of  this  part  of  the  leaf. 

In  a  domestic  state,  elephants  are  fed  chiefly 
upon  cocoa  nut  leaves ;  and  this  animal  evinces 
much  sagacity  in  separating  the  elastic  woody 
fibre  from  the  thinner  margin  of  the  leaf. 

For  temporary  purposes,  cadjan  houses  are  fre- 
quently constructed,  both  by  natives  and  Euro- 
peans. During  the  insurrection  in  the  Kandy- 
an  country  in  1818,  almost  all  the  sick  were  ac- 
commodated in  cadjan  hospitals.  Except  the 
frame  work,  every  part  of  the  house,  walls,  and 
roof,  is  formed  of  cocoa  nut  leaves,  and  they  are 
capable  of  resisting  all  kinds  of  weather  for  a 
year  or  more. 

To  prevent  thieving,  the  owners  of  topes  fre- 
quently fix  a  cocoa  nut  leaf  along  the  stems  of 
the  fruit  trees.  As  the  leaf  rustles  much  when 
touched,  a  thief  b  cautious  of  ascending  the 


trunk  of  the  tree  lest  he  should  alarm  some  of 
the  inmates  of  the  neighbouring  huts.  Thun- 
beig  mistook  the  use  of  these  leaves^  and  sup- 
posed that  they  supplied  '' the  place  of  ladders, 
by  means  of  which  the  natives  could  climb  up 
and  gather  the  firuit." 

In  warm  climates  it  is  customary  to  travel 
during  nig^t,  with  the  view  of  avoiding  the  in- 
fluence of  an  ardent  sun.  Torches  then  become 
necessary,  and  cocoa  nut  leaves  are  chiefly  em- 
ployed for  this  purpose.  By  tying  tl^e  leaflets 
close  to  the  centre  rib  of  a  leaf,  the  ignition  is 
prevented  from  being  too  rapid.  Torches  of  co- 
coa nut  leaves,  commonly  denominated  cA<v29, 
('ooloo  aUUy  Singhalese),  are  in  constant  use,  to 
obstruct  the  inroads  of  wild  beasts  upon  culti- 
vated fields,  more  particularly  of  elephants.  In 
the  interior  of  Ceylon,  every  field  under  culti- 
vation must  be  watched  during  night,  to  prevent 
the  depredations  which  would  be  made  upon  the 
crops,  were  these  animals  to  have  free  ingress. 
When  burned,  the  cocoa  nut  tree,  especially  the 
leaves,  afibrds  a  laige  proportion  of  potash, 
whence  the  washermen  procure  all  the  potash 
they  require  by  the  incineration  of  difierent  parts 
of  tiie  tree.  Soap  is  very  little  used  by  the  na- 
tive washermen  in  Ceylon. 

Boats  are  rowed  with  the  centre  rib  of  the 
leaf,  in  which  operation  it  forms  a  substitute  for 
paddles.  The  end  of  this  part  of  the  leaf,  when 
well  bruised,  and  thereby  converted  into  a  brush, 
is  used  for  a  variety  of  purposes,  such  as  white- 
washing houses.  Sec, 

In  British  Guiana,  the  natives  make  a  species 
of  .^lolian  harp  of  the  stipe  of  the  leaf  of  a  cocoa 
nut  tree ;  and  some  tribes  split  the  stipes,  and 
after  rendering  the  slit  portions  very  thin,  they 
are  attached  together  laterally  by  means  of  their 
silky  grass,  thereby  forming  a  sail  for  canoes. 

Flower  and  Fruit.  The  spaths,  or  fibrous  cov- 
ering of  the  blossoms,  are  inflammable ;  on  that 
account  they  are  often  employed  as  torches ;  and 
in  some  parts  of  India  they  are  soaked  in  water, 
and  converted  into  coarse  cordage,  with  which 
the  thatch  of  houses  is  tied.  In  the  South  sea 
islands  it  is  employed  in  a  green  state  by  females 
as  an  apron,  or  substitute  for  a  petticoat. 

Many  useful  products  are  derived  from  the 
flower  and  fruit  of  this  tree.  By  a  peculiar 
manipulation  the  flower  yields  a  rich  saccharine 
juice,  which  is  convertible  into  arrack  or  sugar. 
The  word  arrack^  arak,  racky  is  probably  a  cor- 
ruption of  the  Arabic  word  uruq  or  uraky  a  gen- 
eral name  for  distilled  spirits.  Umq,  more  or 
less  corrupted,  is  employed  along  the  northern 
coasts  of  Africa,  including  E^ypt,  over  all  Asia 
with  its  islands,  and  even  in  the  north  and  east- 
em  parts  of  Europe,  to  denominate  spirits.  Raki 
is  made  at  Constantinople  firom  the  skin  of  grapes 
when  the  juice  has  been  expressed  for  wine.  It 
is  rendered  aromatic  with  angelica,  and  a  portion 
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of  gum  mastich  is  dissolved  in  it.  In  the  neigh- 
bourhood of  Hermanstadt  it  is  distilled  from 
prunes.  The  Rakia  of  the  coast  of  DalmaUa  is 
also  drawn  from  the  husks  of  the  grape,  mixed 
with  aromatics ;  and  a  similar  word  is  employed 
by  the  mountain  Tartars  to  distinguish  an  in- 
toxicating liquor  from  sloes,  dog-berries,  elder- 
berries, wild  grapes,  plums,  &c.  Arrack  is  also 
made  from  milk.  '^  Ariki  or  Arki;  this  the  Tar- 
tars and  Calmucks  call  the  brandy  which  they 
distil  from  mare's  or  cow's  milk.  They  put  the 
milk  in  raw  ox-hides,  sewn  into  bags^  and  then 
let  it  grow  sour  and  thick.  They  afterwards 
shake  it  so  long  till  a  thick  cream  settles  on  it; 
this  they  take  off  and  dry  it  in  the  sun,  and 
treat  their  guests  with  it,  and  the  sour  milk  they 
either  drink  or  distil  the  said  brandy  from  it. 
The  sour  milk  which  they  drink  they  call  ku- 
fnisse.** — fStahlmlnirfs  Aceowni  of  SAeria  and 
Tartary.)  From  the  very  extended  use  of  the 
corruption  of  the  word  uruq^  designating  ardent 
spirits,  we  may  infer,  that  the  art  of  distillation 
was  discovered  in  Arabia,  and  thence  dissemi- 
nated over  the  old  world. 

Sweet  juice  is  extracted  from  the  unexpanded 
flower  in  the  following  manner :  A  man,  in  col- 
loquial language  called  a  **  toddy  drawer,"  cuts 
off  the  point  of  the  spadix,  and  ties  the  stump 
firmly  round  with  a  ligature.  It  is  then  daily 
beaten  with  a  stick,  which  operation  is  supposed 
to  determine  the  sap  to  the  wounded  part.  Un- 
der this  management,  the  juice  begins  to  flow  in 
a  few  days  from  the  cut  surfiice  of  the  flower,  and 
is  carefully  collected  in  an  earthen  vessel,  which 
is  suspended  frt>m  the  spathe.  A  thin  portion 
of  the  flower  and  spathe  is  sliced  off  daily,  and 
the  end  of  the  stump  is  bound  with  a  ligature. 
A  good  healthy  blossom  will  give  from  two  to 
four  English  pints  of  sweet  juice  daily,  and  some 
flowers  will  continue  to  yield  juice  for  about 
four  or  five  weeks.  Hence  there  are  frequently 
two  spathes  on  one  tree,  yielding  toddy  at  the 
same  time. 

The  mode  by  which  a  toddy  drawer  ascends 
the  tree  is  as  follows :  He  takes  the  dried  stem 
of  a  creeping  plant,  and  forms  it  into  a  circle  of 
about  a  foot  diameter,  into  which  he  puts  his 
feet.  He  then  raises  himself  up  a  little  on  the 
stem  of  the  tree,  by  means  of  his  hands,  and  sub- 
sequently supports  his  whole  weight  upon  the 
feet  and  the  connecting  ligature.  By  the  alter- 
nate motion  of  his  hands  and  feet,  he  reaches  the 
top.  The  ordinary  implements  of  a  toddy 
drawer  are,  the  shell  of  a  large  gourd,  capable  of 
containing  several  pints  of  sweet  juice,  and  a 
broad  knife,  which  he  suspends  to  a  belt  tied 
round  his  waist.  In  Bombay,  the  stem  is  some- 
times notched  on  each  side,  to  enable  the  toddy 
drawer  to  ascend  the  tree.  The  more  common 
mode  of  ascent  is  there  performed  by  putting  a 
piece  of  cloth  loosely  round  the  body  of  the 


toddy  drawer  and  the  trunk  of  the  tree.  Under 
these  circumstances,  he  presses  the  soles  of  the 
feet  dose  to  the  stem,  while  he  at  the  same  time 
raises  the  encircling  band,  and  thereby  gains  the 
ascent  of  a  few  inches  at  a  time. 

But  when  it  is  intended  to  draw  juice  from  a 
"tope"  or  cluster  of  trees,  the  toddy  drawer 
connects  the  heads  of  a  great  number  of  trees, 
by  means  of  the  stems  of  creeping  plants,  of  which 
a  great  many  grow  in  Ceylon.  In  some  districts, 
coir-rope  is  used  in  place  of  these  creepers.  The 
toddy  drawer  selects  a  tree  of  easy  access,  near  to 
the  centre  of  the  tope,  the  trunk  of  which  he 
surrounds  with  a  number  of  bands  made  of  some 
creepers^  each  at  about  a  foot  distance.  He  then 
ascends  by  means  of  these  bands,  and  passes 
along,  firom  tree  to  tree,  upon  the  connecting 
stems,  assbted  by  the  horizontal  leaves,  collect- 
ing as  he  proceeds  the  sweet  juice,  which  he 
pours  into  the  shell  of  the  gourd  suspended  from 
his  waist,  and  conveys  it  to  the  ground  by  means 
of  a  line.  The  gourd  is  emptied  by  a  person  on 
the  ground,  and  drawn  up  by  the  man  on  the 
tree  to  be  filled. 

Juice  is  seldom  drawn  from  a  cocoa  nut  tope 
above  six  or  seven  months  at  a  time,  as  this  ope- 
ration is  supposed  to  exhaust  the  trees.  During 
the  intervening  period,  nuts  are  produced. 

Todcfy.  This  is  the  name  given  by  the  Eng- 
lish to  ike  sweet  juices  which  are  extracted  from 
the  diffei'ent  species  of  the  palm  tribe,  including 
that  of  the  cocoa  nut  tree.  It  is  perhaps  a  cor- 
ruption of  tori  or  taree,  the  Mussulman  name  of 
the  juice  of  the  Palmyra  palm,  of  which  tar  or 
t€U  is  the  Sanscrit  name.  Ra,  which  literally 
means  juice,  is  the  Singhalese  name  of  the  fluid 
extracted  from  the  flower  of  a  cocoa  nut  tree. 
Sometimes  it  is  called  m«e-ra  (honey  or  sweet 
juice),  when  prepared  for  makingjoffefy.  Among 
the  inhabitants  of  the  maritime  provinces  of 
Ceylon,  it  is  frequently  denominated  suri,  which 
is  said  to  be  a  Sanscrit  word.  With  the  above 
explanation,  the  words  todcfy,  ra,  mee-^Oy  and 
suriy  may  be  used  synonymously.  Fresh  drawn 
juice  is  sweet,  and  has  a  peculiar  flavour,  in  con- 
sequence of  some  extractive  matter  it  contains ; 
and,  in  general,  it  operates  as  a  laxative.  When 
it  ia  intended  to  distil  arrack  from  ntriy  the  toddy 
drawers  seldom  change  or  clean  the  pots  into 
which  it  is  received,  hence  the  juice  soon  fer- 
ments, and  emits  an  acid  smell.  In  a  half-fer- 
mented state,  suri  is  much  relished  by  some 
Europeans.  When  it  has  become,  by  fermenta- 
tion, highly  intoxicating,  the  European  soldiers, 
and  the  dissipated  portion  of  the  natives,  drink 
it  freely.  To  render  this  beverage  acrid,  the  sol- 
diers occasionally  add  green  chillies  (Capncum 
frutesceM)  to  it. 

Is  it  not  very  probable  that  the  "  strong  drink" 
mentioned  in  scripture  was  fnee-ra^  drawn  from 
the  flower  or  terminal  bud  of  some  of  the  palm 
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tribe,  perhaps  Uie  date  tree— palm  wine.  In 
KTenil  of  ihe  Oriental  langaages  there  appears 
to  be  an  intimate  connection  between  the  words 
which  designate  honey,  sugar,  sweetness,  and 
the  juice  of  plants  of  the  palm  £imily.  MeCy  in 
the  Singhalese  language,  means  honey,  sweet; 
and  the  toddy  or  juice  extracted  from  palm  trees 
is  called  mM-^ra.  Juice  drawn  from  the  flower 
of  the  sago  palm,  is  by  the  Malays  denominated 
amr  (water)  9agu8r.  As  the  word  taguer  appears 
to  be  only  a  slight  alteration  from  the  Sanscrit 
adjectire  implying  noeety  aer  aagtier  will  there- 
fore literally  mean  sweet  waiery  or  the  sweeUeC 
water.  In  the  Javanese  language,  the  juice  of 
the  gomuti  palm  is  called  lapen,  which  means 
the  sweet  material  by  distinction.  We  learn 
from  Shaw,  that  the  Hebrew  word  rendered 
honey  in  scripture,  is  by  some  commentators  sup- 
posed to  denominate  the  sweet  juice  procured 
from  palm  trees,  as  well  as  the  honey  of  bees. 
He  teUs  us  that,  in  Barbery,  the  sweet  juice  ex- 
tracted from  date  palms  Ib  called  dipse;  and 
thai  dibse  or  dipse^  which  is  a  Hebrew  word,  is 
generally  translated  honey  in  the  Old  Testament. 
Dr  Moseley,  in  his  Treatise  upon  Sugar,  &c., 
says,  that  the  strong  drink  of  the  scripture  was 
celled  sheca^y  a  word  which  likewise  means  tn- 
to«ioatffOfi.  This  word  skeear  does  not  difitsr 
much  in  enunciation  from  the  Sanscrit  adjective 
implying  sweti;  and  it  very  closely  resembles 
the  Malay  name  of  the  intoxicating  toddy  of  the 
sago  palm  (aer  sagtier.)  Dr  Moseley  concludes 
his  disquisition  on  the  strong  drink  of  the  Old 
Testament  by  saying,  *^  What  sottish  liquor  sks" 
car  was,  no  person  knows.  It  was  probably 
made  from  grain,  perhaps  from  honey.  Our 
term  tyder^  which  exdusivel}"  implies  the  fer- 
mented juice  of  apples,  is  supposed  by  Dr  Clarke 
to  be  derived  from  the  Hebrew  word  shecar^  ^^ 
migoA^okg  **  strong  drink,^*  St  Jerome  says,  any 
intoxicating  liquor  obtains  the  denomination  of 
siker  or  shecar^  whether  it  be  made  of  com, 
apples,  honey,  dates,  or  fruits  of  any  kind.  She- 
car  seems  to  have  become  sieera  (Latin),  after- 
wards corrupted  into  sidera,  hence  <^der. 

**  It  is  usual  for  persons  of  respectability  in 
Barbary  to  entertain  their  guests  on  festive  oc- 
casions with  the  honey  or  dipse  of  the  palm  tree. 
This  they  procure  by  cutting  off  the  head  or 
crown  of  one  of  the  more  vigorous  plants,  and 
scooping  the  top  of  the  trunk  into  the  shape  of 
a  basin,  where  the  sap  in  ascending  lodges  itself 
at  the  rate  of  three  or  four  quarts  a-day  during 
the  first  week  or  fortnight ;  after  this  the  quan- 
tity daily  dimimshes;  and 'at  the  end  of  six 
weeks,  or  two  months,  the  juices  are  entirely 
consumed ;  the  tree  becomes  dry,  and  serves  only 
for  timber  or  fire-wood.  This  liquor,  which  has 
a  more  luscious  sweetness  than  honey,  is  of  the 
oonsistence  of  a  thin  syrup,  but  quickly  grows 
tart  and  ropy,  acquiring  an  intoxicating  quality ; 


and  giving  by  distillation  an  agreeable  s]*irit. 
This  Ib  called  Ardfy  by  the  natives,  and  is  the 
palm  wine  of  the  ancients." 

The  suri  pots  are  sometimes  visited,  and  the 
contents  carried  off  during  night.  To  detect  the 
thief,  the  leaves  of  a  species  of  datura  are  occa- 
sionally put  into  some  of  the  pots.  By  means 
of  the  highly  intoxicating  efiect  of  this  com- 
pound, the  marauder  is  often  discovered.  On 
the  Coromandel  coast  the  retailers  of  toddy  some- 
times rub  the  inside  of  the  pots  with  the  seed 
vessel  or  leaves  of  this  highly  poisonous  plant, 
to  increase  the  intoxicating  influence  of  toddy. 

Arrack  may  be  distilled  from  suri  the  same 
day  it  is  drawn ;  but  sometimes  this  operation  is 
delayed  for  a  few  days,  without  diminishing  the 
quantity,  or  injuring  the  quality  of  the  spirit. 
The  process  of  distillation  is  cairied  on,  in  the 
maritime  provinces,  in  copper  stills ;  but,  in  the 
Kandyan  provinces,  earthen  vessels  are  chiefly 
employed.  Suri  yields^  by  distillation,  about 
one-eighth  part  of  proof  spirit.  Arrack,  when 
well  prepared,  is  dear  and  transparent:  gene- 
raUy,  however,  it  is  slightly  straw-coloured.  It 
has  a  peculiar  flavour,  no  doubt  depending  upon 
an  essential  oil  which  rises  from  the  suri  during 
distillation.  Many  of  the  small  distillers  allow 
the  toddy  to  run  into  acetous  fermentation  be- 
fore the  process  of  distillation  commences,  to 
which  drcumstanoe  may  be  attributed  the  fre- 
quent existence  of  a  small  portion  of  acetic  ether 
in  the  Ceylon  arrack.  Arrack  is  issued  to  the 
soldiers  in  India  as  part  of  the  established  ration ; 
and  the  seamen  belonging  to  the  Royal  Navy  in 
the  Indian  seas  are  furnished  with  this  spirit  in 
place  of  mm. 

Ceylon  exports  annually,  and,  for  the  most 
part  to  the  presidendes  of  Bengal,  Madras,  and 
Bombay,  from  5000  to  6000  leaguers  of  arrack, 
each  containing  160  gallons.  The  custom  duty 
on  the  exportation  of  arrack  amounts  to  twenty 
per  cent,  ad  valorem;  and  in  1813,  the  Madras 
government  imposed  an  excise  duty  of  440  per 
cent,  upon  Ceylon  manufiictured  spirits.  The 
prime  oost  of  arrack  in  Ceylon  varies  from  8d.  to 
lOd.  per  gallon.  It  is  stated  by  Mr  Bartolacci, 
that  arrack  distilled  at  Batavia,  is  sold  in  India 
from  ten  to  fifteen  per  cent,  cheaper  than  that 
brought  from  Colombo,  the  Ceylon  arrack  being 
considered  superior  to  the  Javanese.  In  Eng- 
land, this  spirit  has  brought  as  high  a  price  as 
from  five  to  six  shillings  per  gallon. 

Rajah  Sri  Wickreme  Rajah,  the  king  of 
Eandy,  who  was  deposed  in  1815,  like  his  pre- 
decessors, prohibited  the  distillation  of  arrack  in 
the  interior  of  the  island  of  Ceylon,  except  a 
small  quantity,  which  was  prepared  in  the  royal 
laboratory,  for  the  use  of  sick  elephants  belong- 
ing to  the  maha  vihare^  or  great  temple,  and  to 
be  employed  in  the  manufiicture  of  gunpowder. 
Spirits  is  a  &vourite  remedy  in  India  for  ele- 
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phants  and  horaea,  when  they  are  supposed  to 
be  sick.  From  the  number  of  empty  cherry- 
brandy  bottles  found  in  the  king's  palace,  when 
the  British  troops^  captured  Kandy,  it  was  in- 
ferred that  he  occasionally  indulged  in  the  use 
of  spirits,  when  they  were  so  far  disguised  or 
medicated  as  to  enable  him  to  escape  the  t^^p'^ftl 
of  his  subjects. 

Batavian  arrack  is  made  from  a  mixture  of 
molasses,  palm- wine,  and  rice,  in  the  following 
proportions : 


Molasses, 

Toddy  (palm-wioe. 

Rice,     . 


62  parts. 

8  ditto. 

85  ditto. 


100  parts  of  these  materiab  yield  23^  of  dis- 
tilled proof  arrack. 

The  rice  is  first  boiled ;  after  cooling,  a  quan- 
tity of  yeast  is  added  to  it,  and  pressed  into 
baskets.  In  this  condition,  it  is  then  placed  over 
a  tub  or  tubs,  for  eight  days,  during  which  time 
a  liquor  flows  abundantly  from  the  mixture.  At 
the  end  of  that  time,  the  liquor  which  has  sub- 
sided is  added  to  a  mixture  of  molasses  and  palm- 
Mrine.  The  mixture  remains  in  a  small  vessel 
for  one  day  only,  when  it  is  removed  into  large 
fermenting  vats,  in  which  it  remains  for  seven. 
The  liquor  is  finally  removed  into  the  still ;  and, 
according  to  the  number  of  distillations  it  im- 
dergoes,  becomes  arrack  of  the  first,  second,  or 
third  quality  in  commerce.  The  above  account 
of  the  preparation  of  arrack  is  extracted  from 
Mr  Crawfurd's  work  on  the  Indian  Archipelago. 
Mr  Morsden  informs  us,  that  the  **  palm- wine" 
used  in  this  kind  of  amck  is  obtained  from  the 
cocoa  nut  tree,  and  that  arrack  of  the  first  quality 
may  be  purchased  for  about  sixty  Spanish  dol- 
lars; second  for  fifty ;  and  the  third  for  thirty, 
each  leaguer  of  160  gallons.  At  this  rate,  the 
best  arrack  may  be  procured  for  20d.  per  gallon. 
It  is  at  present  manufiictuTed  chiefly  for  domes- 
tic consumption. 

The  phrase  **  pariah^rrack"  is  often  used  to 
designate  a  epirit  distilled  in  the  peninsula  of 
India,  which  is  said  to  be  often  rendered  un- 
wholesome, by  an  admixture  of  ffcutfa  (canned 
Hi  saHvaJ,  and  a  species  of  dahtra^  with  the  in- 
tention of  increasing  its  intoxicating  quality.  It 
is  not  clear,  whether  the  term  pariah-arrack  be 
colloquially  employed  to  designate  an  inferior 
spirit,  or  an  adulterated  compound.  This  li- 
quor b  sometimes  distilled  from  cocoa  nut  toddy, 
and  at  other  times  from  a  mixture  of  jagery, 
water,  and  the  barks  of  various  trees.  The  chief 
of  the  barks  so  used  are  those  of  the  fnimosafer' 
rugtneay  and  the  phamis  spec.  The  bark  of  the 
mimosa  Imicophlea  is  employed  for  a  similar  pur- 
pose. 

Suri  is  the  yeast  commonly  used  by  bakers  in 
Ceylon.  By  allowing  it  to  pass  into  the  acetous 
fexiuentation,  an  excellent  vin^;ar  is  obtained 


A  great  variety  of  vegetable    substances    are 
pickled  with  vin^^ar  of  this  kind. 

When  it  is  intended  to  extract  jagery  from 
suri,  great  care  is  taken  to  prevent  it  from  fer« 
menting.  Jagery  is  perhaps  a  corruption  of  the 
Singhalese  word  EUu;karur  or  Sackarur,  the  H 
and  S  being  often  used  indiscriminately  in.  thai 
language.  A  Sanscrit  scholar  has  suggerted,  that 
sugar  may  be  derived  from  the  word  ^oor  (mcwsT,) 
the  superlative  of  which  is  segoor^  sweetest,  hence 
very  probably  is  the  origin  of  the  Arabian  word 
sukkar.  The  earthenware  pot  into  which  the 
suri  is  received  is  emptied  twice  or  thrice  in 
twenty-four  hours.  After  this  operation,  the  pot 
is  always  well  cleaned,  thm  dried,  and  a  small 
quantity  of  chunam  (lime)  is  thrown  into  it^  be- 
fore being  replaced.  Sometimes  a  portion  of  the 
bark  of  a  tree,  whose  name  I  do  not  recolleet^  is 
introduced  into  the  receiving  vessel,  instead  of 
chunam.  The  lime  perhaps  contributes  to  check 
the  progress  of  fermentation.  Almost  immedi- 
ately after  the  me^-ra  is  drawn  from  the  tree,  it 
is  Stored  through  a  portion  of  the  reticulated 
substance  found  at  the  base  of  the  leaf. 

The  juice  is  then  slowly  boiled  in  an  earthen 
vessel,  until  it  becomes  light-coloured,  and  ac- 
quires a  considerable  degree  of  consistency. 
While  still  warm,  and  semifluid,  it  is  poured 
into  sections  of  cocoa  nut  shells,  where  it  soon 
becomes  solid.  Twenty-four  ounces  of  jagery 
may  be  procured  fipom  a  gallon  of  mee-ra.  I 
state  the  quantity  of  jagery  which  mee^m  yields^ 
on  the  authority  of  Mr  Bartolacci,  who  paid 
much  attention  to  this  subject.  Forbes,  in  his 
Oriental  Memoirs,  says,  that  three  quarts  of  tari 
(toddy,)  when  boiled  down,  will  yield  a  pound 
of  sugar, — a  proportion  not  materially  diffarent 
from  that  given  by  Mr  Bartolacci.  It  would  ap- 
pear that  mee-ra  is  richer  in  saccharine  matter 
than  juice  expressed  from  the  sugar-cane  in  the 
West  Indies.  Dr  Moseley,  in  his  History  of 
Sugar,  says,  '^  we  consider  a  pound  of  sugar  fix>m 
a  gallon  of  cane-juice  as  good  yielding.'*  Ac- 
cording to  Mr  Crawfnrd,  cane-juice  in  Java 
yields,  on  an  average,  twenty-five  per  cent,  of 
sugar.  Jagery  contains  both  the  crystallizable 
portion  of  the  juice,  and  a  quantity  of  molasses 
or  liquid  sugar ;  but^  by  a  subsequent  operation, 
they  can  be,  in  a  great  measure^  separated.  This 
coarse  sugar  is  generally  made  into  little  Iobtcs, 
having  the  shape  of  a  hemispherical  vase,  from 
the  form  of  the  vessel  in  which  it  cools.  It  has 
a  deep  chocolate  colour;  and,  when  broken,  pre- 
sents many  clear  shining  particles  of  so^.  In 
the  Malay  language,  jagery  is  denominated  ^oo/a 
or  goora  itan  (black  sugar  or  black  sweet). 

The  ordinary  price  of  jagery  is  about  2d.  per 
pound.  It  is  the  only  sugar  used  by  the  native 
inhabitants,  and  no  other  is  prepared  in  Ceylon. 
They  enjoy  the  juice  of  the  sugar-cane,  by  masti- 
cating the  green  shoots,  but  in  no  other  way,  al- 
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tliough  tliey  liave  a  name  for  sugar  extracted  in 
otlier  countries  from  that  plant,  which  is  nnee  or 
edifice.  The  common  soldiersordinarily  use  jagery; 
and  many  Europeans  o^he  upper  ranks  prefer  it 
for  sweetening  coffee.  Sugar-candy,  which  is 
chiefly  imported  from  China,  is  the  saccliarinesuh- 
stance  commonly  used  b3*the  richer  classes  of  Eu- 
ropeans in  India.  In  some  parts  of  the  interior  of 
Ceylon,  particularly  in  the  vicinity  of  Adam's 
Peak,  great  numbers  of  the  inhabitants  support 
themselves  by  extracting  a  sweet  juice  from  the 
nepery  tree  (Caryataurensy)  and  manufacturing 
it  into  jagery.  This  tree  grows  spontaneously 
in  the  woods.  The  people  thus  employed,  sub- 
nst  cMefiy  upon  coarse  sugar.  They  occasion- 
ally procure  a  little  rice  and  salt  by  barter,  but 
they  do  not  raise  grain  by  cultivating  the  soil. 

There  is  some  foundation  for  supposing,  that 
the  sugar  of  the  ancients,  which  seems  to  have 
been  imported  from  India,  was  the  produce  of 
the  palm  &mily  of  plants,  and  not  that  of  the 
sugar-cane,  ^masius,  the  commentator  of 
Pliny,  is  decidedly  of  opinion,  that  the  sugar  of 
the  modems  is  the  produce  of  a  different  plant 
from  that  which  produced  the  sugar  of  the 
Greeks  and  Romans.  All  authoi's  on  this  sub- 
ject describe  the  sugar  of  the  ancients  as  being  of 
a  very  coarse  quality,  and  mixed  with  a  l^ge 
portion  of  molasses,  exactly  resembling  jagery^ 
the  produce  of  some  of  the  palms.  Virey,  in  his 
account  of  sugar,  says  expressly,  that,  '*  le  pre- 
mier Sucre  apporte  des  Indes  n*etoit  qu'une 
moacattade  (tucrebrui.X^  And,  in  an  essay  upon 
the  History  of  the  Commerce  of  Venice,  it  is 
stated,  that  the  sugar  which  was  manufactured 
in  Sicily,  as  early  as  1173,  brought  a  higher 
price  than  that  which  they  imported  from  Egypt 
or  from  India,  by  the  way  of  the  Red  sea.  The 
extraction  of  sugar  from  the  sugar-cane  is  much 
more  operose  than  from  the  juice  afforded  by 
palms ;  and  this  may  be  one  reason  why  palm- 
sugar  aliould  be  more  early  known  than  cane- 
sugar,  even  in  countries  where  the  sugar  cane  is 
indigenous. 

Among  the  articles  of  commerce  which  the  Ve- 
netians imported  from  Asia,  about  the  year  DOG, 
su^ar  is  mentioned ;  but  whether  it  was  the  pro- 
duce of  palm  trees,  or  of  the  sugar-cane,  cannot 
be  sati's&ctorily  ascertained.  It  is  the  opinion 
of  Mr  Marsden,  that  the  sugar  of  the  ancients 
was  procured  from  palms.  In  his  history  of 
Sumatra  he  says,  *'If  the  ancients  were  ac- 
quainted with  sugar,  it  was  produced  from  some 
species  of  the  palms,  as  the  sugar-cane  was  not 
brought  into  the  Mediterranean  from  the  coast, 
till  a  short  time  before  the  discovery  of  the  pas- 
sage to  India  by  the  Cape.  The  word  saccharum 
is  conjectured  to  be  derived  from  jaggree^  which 
the  French  pronounce  Bchagareer  His  opinion 
is  corroborated  by  Mr  Crawfurd,  who  informs 
us,  that,  *'  although  the  cane  be  a  native  of  the  I 


Indian  islands,  the  art  of  manufacturing  sugar 
from  it  is  certainly  a  foreign  art.  Tliere  is  no 
name  for  sugar  in  any  dialect  of  the  Indian 
islands,  but  a  foreign  one  guLa^  (perhaps  a  cor^ 
ruption  of  goor  sweet; J  and  this  foreign  one 
is  pure  Sanscrit.  When  Europeans  first  became 
acquainted  with  the  natives  of  these  islands,  they 
found  them  ignorant  of  the  manufacture  of  sugar 
from  tlie  cane.  The  Hindoo  word  guia  (some- 
times written  gour)  is  indeed  equally  applicable 
to  palm  sugar  as  to  that  of  the  cane.  It  may  be 
supposed  therefore  that  the  Hindoos  instructed 
the  Indian  islanders  only  in  the  simple  process 
of  manufacturing  the  former,  and  that  the  ma- 
nufacture of  the  latter  was  introduced  by  the 
Chinese,  under  the  auspices  chiefly  of  Europeans 
and  in  times  comparatively  very  recent."  Hum- 
boldt however  infers,  from  some  Chinese  paint- 
ings which  he  saw  at  Lima,  representing  the 
different  processes  for  extracting  sugar,  tliat  this 
art  is  extremely  ancient  in  that  country. 

Lime,  to  which  a  small  quantity  of  jagery  is 
added,  takes  on  a  very  fine  polish.  Walls  are 
prepared  for  receiving  tliis  covering,  by  wetting 
them  with  a  strong  infusion  of  the  husk  of  un- 
ripe cocoas;  and  the  same  kind  of  fluid  is  used 
for  mixing  and  tempering  the  materials.  In 
Madras,  and  some  other  parts  of  India,  the  fiat 
tops  of  the  houses  are  covered  with  this  cement. 
It  is  much  employed  to  cover  columns,  as  also 
to  form  the  floora  of  rooms.  Floors  of  this  kind 
are  sometimes  stuned  and  made  to  resemble  the 
finest  marble.  It  is  said  that  jagery-cement  has 
succeeded  very  well  in  Holland.  In  1818,  Cey- 
lon exported  jagery  to  the  value  of  39,245  rix 
dollara.  The  Ceylon  rix-dollar  at  par  was  then 
equal  to  Is.  Od.  Sterling. 

When  the  flower  has  not  been  injured,  the 
tree  bean  nuts  which  are  converted  to  many 
useful  purposes.  In  some  parts  of  India  the 
cocoa  nut  is  a  symbol  of  matrimonial  alliance. 
Young  cocoa  nuts  are  much  used  by  the  natives 
as  an  article  of  diet.  During  the  unripe  state  of 
the  fruit,  the  shell  is  lined  with  a  pulpy  sub- 
stance, while  the  centre  is  filled  witli  an  aqueous 
fluid.  This  fluid  is  at  first  slightly  astringent 
and  sub-acid;  as  the  fruit  ripens,  it  becomes 
sweetish,  and  not  unlike  the  colour  and  consis- 
tence of  the  whey  of  milk.  When  drunk  before 
the  sun  has  far  advanced,  it  is  much  cooler  than 
the  atmosphere,  and  is  then  a  pleasant  beverage. 
Natives,  particularly  when  travelling,  generally 
frimish  themselves  with  a  few  unripe  nuts  (la- 
niasy  Portiigue8e,)thewater  of  which  they  drink, 
and  eat  the  pulpy  portion  or  kernel.  Upon  a 
few  repasts  of  this  kind,  a  man  will  labour  from 
morning  till  night,  without  any  otlier  article  of 
diet.  The  native  inhabitants  of  the  coasts  of 
some  of  the  islands  in  the  equinoctial  xone,  are 
more  palmivorous  than  granivorous.    Wliere  a 

people  can  be  satisfied  with  food  so  easily  pro- 
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cored  as  the  produce  of  the  cocoa  nnt  tree,  is  in 
some  tropical  regions,  they  are  little  sensible  to 
the  ordinary  motiyes  which  impel  mankind  to 
labour.  The  Reverend  Mr  Cordiner  says,  and 
perhaps  with  truth,  that  the  person  who  posses- 
ses a  garden  with  twelve  cocoa  trees  and  two 
jack  trees,  has  no  call  to  make  any  exertion.  In 
Sumatra  the  annual  produce  of  a  cocoa  nut  tree 
is  commonly  estimated  to  be  worth  a  Spanish 
dollar. 

The  husk  or  fibrouB  pericarp  of  the  nut  is 
employed  to  polish  furniture,  and  to  scour  the 
floors  of  rooms,  &c.  Birds  which  build  pendu- 
lous nests  commonly  construct  them  of  this 
substance.  Its  chief  use,  however,  is  in  the  ma- 
nufacture of  coir,  and  for  this  purpose  the  nut 
ought  not  to  be  completely  ripe.  The  word  eoir 
seems  to  be  derived  from  the  Latin  vocable,  cor- 
tum,  the  skin.  To  remove  the  husk,  an  iron 
spike,  or  sharp  piece  of  hard  wood,  is  fixed  in 
the  ground;  the  nut  is  then  forced  upon  the 
point,  which  passes  through  the  fibres,  thereby 
separating  the  rind  from  the  shell.  In  Uiis  man- 
ner a  man  can  dear  1000  nuts  daUy.  C^  is 
prepared  by  soaking  the  rind  in  water  for  several 
months,  like  flax,  and  then  beating  it  upon  a 
stone  with  a  piece  of  heavy  wood.  On  the  coast 
of  America^  when  a  running  stream  of  water  is 
not  near  at  hand,  the  ooir-manuiacturerB  dig  holes 
in  the  sand  below  high-water  mark,  and  buiy 
the  rind  of  the  cocoa  nut  before  beating  it.  Sub- 
sequently it  is  rubbed  with  the  hand  until  the 
interstitial  substance  be  completely  separated 
from  the  fibrous  portion  of  the  husk.  The  rind 
of  forty  cocoas  furnished  Mr  Koster  with  six 
pounds  weight  of  coir.  The  next  operation  is 
to  twist  the  fibres  into  yams^  which  are  manu- 
factured into  cordage  of  all  sizes.  Coir  is  re- 
markably buoyant,  and  well  suited  for  ropes  of 
a  large  diamet^.  Until  chain-<»ibles  were  intro- 
duced, all  the  ships  which  navigated  the  Indian 
seas  had  cables  made  of  this  substance.  Sea 
water  is  said  to  be  rather  beneficial  than  hurtful 
to  it.  Coir-cordage,  when  properly  prepared,  b 
pliable,  smooth,  strong,  and  dastic:  it  is  very 
well  suited  for  running-rigging,  more  especially 
where  lightness  is  deemed  an  advantage,  such  as 
top-gallant  studding-sail  sheets,  &c.  On  account 
of  its  elasticity,  seamen  consider  it  not  well 
fitted  for  standing  rigging.  Dr  Roxbuigh,  in 
his  observations  on  the  comparative  strength  of 
English  hemp  and  other  v^table  fibres,  states, 
that  he  found  hemp-rope  and  coir-rope,  when 
iaige,  to  be  respectively  as  108  to  eighty-seven 
in  strength,  and  when  smaller,  as  sixty-five  is  to 
sixty.  In  the  same  paper  (Transactions  of  the 
Society  of  Arts,  Vol.  ii.)  he  says,  *'  Coir  is  cer- 
tainly the  very  best  material  yet  known  for 
cables,  on  account  of  its  great  elasticity  and 
strength." 

The  natives  sew  the  planks  together  which 


compose  their  boats  with  coir-yams.  When 
twisted  into  yams  adapted  for  being  manufac- 
tured into  cordage,  it  is  valued  in  Ceylon  at 
about  £2  per  candy  (50<^lb.)  Laige  quantities 
of  this  substance  are  exported  to  the  different 
ports  in  India.  Under  the  Dutch  government 
about  3,000,000  lb.  were  annually  manufactured 
in  the  island.  The  quantity  of  coir  exported 
from  Ceylon  in  1813,  amounted  to  4048^  candies, 
and  each  candy  may  be  valued  at  twenty-eight 
rix  dollars^  total  amount  in  rix  dollars  137,649. 
Very  lately  a  manufactory  for  the  making  of 
coir-cordage  has  been  established  upon  a  large 
scale  at  Recif,  near  to  Pemambuco,  on  the  coast 
of  Brazil. 

Coir  is  much  used  in  India,  in  place  of  h(ur,  to 
stuff  matresses,  cushions  for  couches,  saddles,  &c. 
It  is  also  employed  to  make  brooms  and  brushes 
to  white-wadi  houses. 

The  kernel  of  the  ripe  cocoa  nut  b  not  unlike 
the  substance  of  an  almond  either  in  taste  or 
consbtence.  It  b  eaten  by  the  natives,  and  fre- 
quently along  with  jagery..  The  natives  of  the 
Ladrone  islands  eat  it  in  lieu  of  bread,  with  meat 
and  fish.  Sometimes  it  b  rasped  into  very  small 
pieces,  and  mixed  with  dressed  rice,  to  give  it  a 
peculiar  flavour ;  and  occasionally  it  b  pounded 
into  meal,  of  which  fritters  and  small  cakes  are 
made.  In  India  this  firuit  b  generally  allowed 
to  be  veiy  nutritious,  and  many  suppose  that  it 
possesses  the  quality  of  inducing  corpulence. 

By  a  little  pressure  the  kernel  may  be  made 
to  yield  a  white  fluid  resembling  milk.  When 
the  milk  of  cows  or  bufiiedoes  cannot  be  procured, 
Europeans  sometimes  add  this  liquid  to  tea  as  a 
substitute.  Another  substitute  for  milk  may  be 
obtained  by  rasping  a  kernel,  and  mixing  the 
scrapings  with  some  of  the  liquid  contained  in  a 
nut.  We  are  informed  by  Dr  Pinckard,  in  hb 
Notes  on  the  West  Indies,  that  puddings  are 
made  of  cocoa-nuts  in  Barbadoes.  A  similar 
use  is  made  of  them  in  Ceylon.  The  kernel  is 
sometimes  pressed  with  honey  and  sugar,  and 
used  to  make  preserves. 

When  mature,  the  nut  b  much  used  in  Cey- 
lon, to  furnish  an  oleaginous  fluid  required  to 
prepare  a  dish  in  very  general  use  among  all 
ranks  and  classes  in  India,  which  is  named  Cathy 
in  the  Singhalese  and  Malabar  languages,  An- 
glice  Ouny.  Thb  word  b  probably  derived 
fi^m  the  Hindoostanee  vocable  Qurmoo  to  stew. 
For  this  purpose  the  kernel  b  finely  rasped  by 
means  of  an  iron  instrument  called  hiramana^ 
which  resembles  the  rowel  of  a  spur,  the  rasp- 
ings are  washed  with  a  small  quantity  of  water, 
and  subsequently  filtered.  The  emubion  thus 
formed  b  boiled  along  with  the  meat,  fish,  or 
vegetable  substance  intended  to  be  **  curried," 
and  thereby  supplies  the  oily  fluid  necessaiy  in 
the  composition  of  curry,  A  due  proportion  of 
spices  is  added  to  the  mixture  before  it  b  re- 
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mored  from  the  fire.  When  cocoa  nuts  cannot 
be  procoTed,  ghw^  (clarified  butter)  is  used  as  a 
substitute  in  the  preparation  of  this  delicious 
dish.  In  Bengal,  and,  I  believe,  over  great  part 
of  the  peninsula  of  India,  curry  is  chiefly  pre- 
pared by  frying  the  meat  with  butter  or  ghee. 
The  Ceylon  or  cocoa  nut  curry  possesses  much 
of  the  flavour  of  the  nut ;  it  has  a  light-yellow 
colour,  and  is  easily  digested,  the  oily  part  of  the 
mixture  being  seldom  too  abundant. 

But  the  chief  product  of  the  kernel  of  the 
cocoa  nut  is  an  excellent  oil :  and,  to  extract  it, 
two  different  processes  are  employed;  namely, 
decoction  and  expression.  When  the  former 
process  is  followed,  the  firesh  kernel  is  finely 
rasped;  the  raspings  are  next  washed  with 
water,  which  assumes  a  milky  appearance ;  and, 
by  decoction,  yields  a  limpid  oil.  If  the  emul- 
sion be  exposed  for  a  night,  it  separates  sponta- 
neously into  an  oily  and  a  watery  portion,  and 
the  oily  part  is  purified  by  a  very  short  boiling. 
To  separate  the  oil,  the  operator,  who  is  gene- 
rally a  female,  lays  the  palm  of  her  left  hand 
flat  upon  the  surface  of  the  fluid ;  a  portion  of 
oil  adheres  to  the  hand,  which  Is  brushed  off 
into  a  vessel  by  the  right  hand.  The  oil  made 
in  this  manner  is  nearly  as  colourless  as  water, 
and  when  newly  prepared  does  not  smell  offen- 
sively. In  the  course  of  a  few  days,  particularly 
if  exposed  to  the  atmosphere,  it  emits  a  disagree- 
able odour.  On  an  average  ten  nuts  are  stated 
by  Mr  Bartolacci  to  yield  about  a  quart  of  oil ; 
but  Koster,  who  made  the  experiment,  says, 
that  thirty-two  nuts  rendered  him  only  3  lb.  of 
pure  oil. 

Compression  is  the  process  chiefly  adopted 
when  cocoa  nut  oil  is  prepared  in  the  large  way. 
After  clearing  the  nut  of  the  husk,  the  kernel  is 
exposed,  which  is  efiected  by  breaking  the  shell 
with  a  crooked  knife, — an  operation  which  is  ge- 
nerafly  performed  by  one  stroke.  A  hu^  por- 
tion of  the  watery  part  of  the  kernel  is  dissipated 
by  exposing  it  to  tiie  sun  for  a  few  days,  during 
which  period  it  acquires  a  considerable  degree  of 
rancidity.  In  this  state  the  kernel  is  called 
copra  or  copperas.  The  oil  is  extracted  from 
copra  by  grinding  it  in  a  very  clumsy  mill, 
which  is  worked  by  bullocks.  Oil  has  for  some 
years  past  been  extracted  by  government  from 
copra  in  large  quantities  at  Colombo,  by  means 
of  a  steam-engine.  The  value  of  copperas  ex- 
ported from  ^Ceylon,  in  1813,  amounted  to 
27,975  rix  dollars. 

The  substance  which  remains  after  the  oil  has 
been  extracted  from  copra  is  called  pohak,  which 
serves  well  to  feed  pigs,  poultry,  &c. 

Ceylon  exports  annually  a  great  quantity  of 
cocoa  nuts,  chiefly  to  India.  In  1809,  the  num- 
ber amounted  to  2,977,276.  The  medium  price 
may  be  stated  at  about  38.  6d.  per  hundred,  or 
nearly  one  halfpenny  a-piece.    According  to 


Koster,  the  value  of  cocoa  nuts  in  Brazil  is  about 
6s.  6d.  per  hundred,  or  a  little  more  than  ^ths 
of  a  penny  each.  In  Ceylon  they  pay  an  export 
duty  of  five  per  cent.  These  nuts  are  sometimes 
brought  to  this  country  from  the  West  Indies. 
The  captidns  of  ships  use  them  instead  of  wed- 
ges of  timber,  to  fill  up  the  vacuities  between  the 
casks  and  other  packages  which  compose  their 
cargoes.  On  this  account  the  freightage  of  the 
nuts  adds  little  to  their  original  price.  Cocoa 
nut  oil  may  be  exported  at  the  rate  of  one  shil- 
ling per  gallon ;  and,  at  this  price,  a  large  quan- 
tity is  annually  sent  to  difierent  parts  of  India. 
In  Java,  where  it  is  an  article  of  importation, 
the  market  price  is  usually  about  six  Spanish 
dollars  a-picul,  which  is  equal  to  about  Is.  9d. 
per  gallon.  Within  these  few  years,  it  has  been 
imported  into  Great  Britun,  where  the  same 
quantity  has  been  sold  as  high  as  from  5s.  to  Bs, 
The  quantity  exported  from  Ceylon,  in  1813 
amounted  to  27,265  measures,  each  measure 
about  two  pints ;  value  in  rix  dollara  7952. 

In  Ceylon  this  oil  is  universally  used  both  by 
Europeans  and  the  indigenous  inhabitants,  as  a 
lamp  oil.  The  natires  bum  it  in  a  section  of  the 
eocoa  nut  shell,  or  in  a  small  earthen  vessel. 
Some  of  the  upper  ranks  have  brass  lamps  four 
or  five  feet  high,  which  have  several  flat  basons, 
vrith  projecting  beaks,  affixed  to  a  vertical  stalk. 
The  oil  is  introduced  into  the  basons,  the  beaks  of 
which  are  furnished  with  cotton-wick.  Torches 
are  prepared  in  Siam,  by  drying  elephants' 
dung,  soaking  it  in  cocoa  nut  oil,  and  then  co- 
yering  the  mass  with  long  dry  leaves  tied  at  short 
dbtances,  with  shreds  of  bamboo.  Mr  Deville 
of  the  Strand,  London,  who  has  paid  much  at- 
tention to  the  iUuminating  qualities  of  difierent 
gases,  says  that  the  gas  light  from  cocoa  nut 
oil  has  so  far  the  quality  of  day-light,  that 
with  it  the  diflerence  between  flowers  of  sulphur 
and  wheat  flour  may  be  easily  distinguished, 
which  he  was  unable  to  do  with  any  other  arti- 
ficial light.  Cocoa  nut  oil  is  now  manufactured 
into  candles  in  this  country,  which  closely  re- 
semble those  made  of  wax,  and  for  which  they 
are  a  cheap  and  excellent  substitute. 

The  Singhalese,  and  indeed  a  great  proportion 
of  the  inhabitants  of  Asia,  use  considerable  quan- 
tities of  this  oil,  for  the  purpose  of  external  in- 
unction. It  is  not  easy  to  ascertain  precisely 
the  benefits  they  expect  to  result  from  this  prac- 
tice. Some  of  the  Orientals  say,  that  inunction 
is  used  for  the  purpose  of  preserving  their  skins 
from  the  sun  and  wind.  They  sometimes  anoint 
their  bodies  previously  to  going  into  the  batb^ 
probably  for  the  purpose  of  diminishing  the 
shock  they  might  feel  by  a  sudden  reduction  of 
the  temperature  of  the  skin :  more  commonly, 
however,  the  inunction  takes  place  upon  coming 
out  of  the  water.  The  oil  is  applied  with  a  con- 
siderable degree  of  friction ;  or,  as  Dampier  des- 
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cribes  the  process,  '*  chafing  it  for  half  an  hour 
into  hair  and  skin  ;"  and  the  whole  surfiace  of 
the  body,  from  the  crown  of  the  head  to  the 
soles  of  the  feet,  is  generally  anointed.  It  is 
perhaps  more  frequently  applied  to  the  hair  of 
the  head  than  to  any  other  part  of  the  body.  I 
cannot,  however,  learn  that  they  intend  to  des- 
troy vermin  by  this  means,  although  in  all  pro- 
bability it  may  have  such  an  efiect.  The  AJsia- 
tics,  without  much  exception  as  to  rank,  do  not 
seem  to  consider  this  source  of  disquietude  as 
either  uncomfortable  or  disgraceful.  Captain 
Lyon,  who  seems  to  have  practised  the  inunc- 
tion of  oil,  while  in  Northern  Africa,  says,  **  It 
is  very  refreshing,  after  a  long  day's  journey  to 
be  well  oiled  over." 

Cocoa  nut  oil  is  used  as  a  substitute  for  olive 
oil,  in  the  composition  of  pharmaceutical  pre- 
parations, snch  as  ointments,  plasters,  &c. ;  and 
it  is  found  to  succeed  extremely  well,  except  in 
the  composition  of  plasters  where  a  union  is  re- 
quired to  take  place  between  oil  and  the  semi- 
vitreous  oxyde  of  lead.  In  the  laboratory  at 
Columbo,  it  is  employed  in  a  number  of  the  pre- 
parations where  olive  oil  is  directed  to  be  used 
by  the  different  pharmacopoeias.  One  of  the 
editors  of  the  Journal  de  Pharmacie,  says,  res- 
pecting cocoa  nut  oil,  **  J'ai  aussi  observe  que 
cette  huile  divisait  mieux  le  mercure  qu'aucune 
autre  huile  v^g^tale." — Tom.  ii.  p.  101. 

Mixed  with  dammer  (a  species  of  resin)  and 
the  compound  melted,  a  substance  is  formed 
which  is  much  used  in  India  to  caulk  the  seams 
of  boats  and  ships,  in  place  of  pitch.  The  same 
compound  is  employed  to  protect  the  corks  of 
wine  and  beer  bottles  from  the  depredations  of 
white  ants. 

In  this  country,  it  has  been  employed  as  a 
lamp  oil,  and  in  the  manufacture  of  cloth,  in- 
stead of  olive  oil.  Soap  is  also  made  of  it ;  and 
I  am  informed  the  glass-blowers  prefer  this  oil 
to  all  others  in  their  operations. 

The  following  is  a  schedule  of  duties  levied  on 
the  produce  of  the  cocoa  nut  plantations  in  Cey- 
lon, average  of  three  years,  1827-8-9. 


Distillery  of  Anraok, 

je.3,644 

Retail  of  Do. 

24,975 

Export  of  Do. 

3,136 

Export  of  Coir.    . 

153 

Export  of  Jagerj,    .                . 

162 

Export  of  Copperas,    . 

1,539 

Export  of  ooeoa  nuts,     *  . 

1,551 

Export  of  ooeoa  nut  oil, 

413 

£95^13 

Hitherto  the  importation  of  cocoa  nut  oil  into 
Europe  has  been  attended  with  much  waste  by 
leakage,  in  consequence  of  having  been  imported 
in  casks,  the  wood  of  which  permits  the  contents 
to  transude  in  large  quantities.  Between  the 
tropics,  the  temperature  of  the  cabin  or  cuddy  of 


a  ship  is  frequently  as  high  as  from  83^  to  86* 
Fahren. ;  that  of  the  hold  must  be  considerably 
higher.  Cocoa  nut  oil  does  not  freeze  until  the 
temperature  be  reduced  to  73®  Fahren.  Henoe 
it  is  in  a  fluid  condition  during  a  great  part  of 
the  voyage  from  India. 

The  shells  of  cocoa  nuts  are  manu&etured  into 
beads  for  rosaries.  They  are  also  used  as  drink- 
ing-vessels,  and  for  various  other  domestic  pur- 
poses. OccasionaUy  they  are  polished  by  the 
natives,  who  cut  figures  in  relief  upon  them. 
When  thus  ornamented,  they  are  sometimes  em- 
ployed by  the  English  as  sugar-basins.  In  the 
neighbourhood  of  Monte  Video,  in  South  Ame- 
rica, the  ladies  drink  an  infusion  of  an  herb 
called  matte  (Paraguay  tea)  from  highly  orna- 
mented cocoa  nut  cups.  They  extract  the  tea 
from  the  cup  by  sucking  it  through  along  silver 
tube.  The  common  ladle  used  in  great  part  of 
India  and  in  the  Brazils,  is  formed  of  a  part  of 
a  nut,  to  which  a  long  wooden  handle  is  fixed. 
In  America  they  have  even  given  a  name  to  the 
instrument,  for  ladles  made  of  silver  are  called 
silver  cocoas,  "By  the  inhabitants  of  some  of  the 
oriental  islands,  they  are  employed  as  a  measure 
for  ascertaining  the  quantity  of  both  dry  and 
fluid  substances.  Their  capacity  is  known  by 
the  number  of  cowries  (Cyprea  moneta)  they 
will  contain.  Hence  there  are  cocoas  of  600  or 
1000  cowries,  and  so  on. 

They  are  used  as  fuel  by  the  Indian  washer- 
men to  heat  their  smoothing-irons ;  and,  when 
converted  into  charcoal,  and  mixed  with  lime, 
they  are  employed  to  colour  the  walls  of  houses. 

As  an  article  of  the  Materia  Medica,  the  na- 
tives of  India  recommend  a  decoction  of  the 
roots  of  the  cocoa  tree,  mixed  with  ginger,  as  an 
excellent  febrifuge.  The  juice  expressed  from 
young  branches,  combined  with  oil,  is  said  to  be 
a  useful  application  to  piles.  In  chronic 
inflammation  of  the  urinary  organs  they  re- 
commend a  mixture  of  the  expressed  juice  of 
the  flower  of  the  cocoa  tree  and  sugar.  The 
oil  is  sfldd  to  be  useful,  if  applied  to  ulcers 
or  pustules  on  the  head.  Mixed  with  salt,  and 
drunk  to  the  quantity  of  eight  ounces,  it  is  said 
to  expel  worms  from  the  intestines.  Particular 
virtues  have  been  attributed  to  cups  made  of  the 
shell  of  the  nut.  They  have  been  supposed  to 
give  an  anti-apoplectic  quality  to  intoxicating 
liquors.  Many  other  virtues  are  ascribed  to 
different  parts  of  the  tree,  of  which  it  is  not  ne- 
cessary here  to  take  notice. 

When  cocoa  nuts  are  intended  for  seed,  they 
are  placed  dose  to  one  another,  with  the  holes 
uppermost,  and  covered  with  a  small  quantity  of 
earth.  In  a  short  time,  the  aqueous  fluid  is  ab- 
sorbed, and  the  cavity  becomes  filled  with  a 
spongy-white  substance.  Through  the  largest 
of  the  three  holes  the  plumula  passes,  and  some- 
times along  with  it  the  radicles^  which  run 
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downwards  on  ihe  outside  of  the  shell.  The 
seedlijigs  are  allowed  to  remain  in  this  state  for 
about  a  year  before  they  are  transplanted.  Holes 
of  about  two  feet  deep,  and  from  twenty-fire  to 
thirty  feet  distant  from  each  other,  are  dug  in 
the  field  intended  for  a  cocoa  nut  garden,  and  the 
young  shoots  put  into  them.  Under  each  nut 
on  the  Malabar  coast  a  fanum  is  placed.  A  little 
earth  is  put  round  the  nut ;  and,  in  diy  weather, 
the  plants  are  watered.  They  require  to  be  pro- 
tected from  cattle,  and  particularly  from  elephuits. 
DouhU  Cocoa  Nut  Palnu.  About  eight  or  ten 
degrees  north  of  Madagascar,  lies  a  small  group  of 
islands  called  the  Seychelles^  which  are  rendered 
famous  by  the  production  of  a  palm  not  known 
in  any  other  part  of  the  world,  and  whose  history 
b  too  remarkable  to  be  passed  over  altogether  in 
silence.  Even  of  this  small  group  of  islands, 
three  only,  lying  within  half  a  mile  of  each  other, 
produce  Uie  palm  that  bears  the  double  cocoa  nuts, 
or,  as  they  are  called,  cocos  de  mer^  from  an  er- 
roneous idea  that  they  were  marine  productions. 
Until  the  discovery  of  these  islands  in  1743, 
double  cocoa  nuts  were  only  known  from  having 
been  found  floating  on  the  surface  of  the  sea  in 
the  Indian  ocean,  generally  destitute  of  husk, 
and  with  the  inner  part  decayed;  but  still  so 
highly  prized  as  to  be  spoken  of  by  Rumphius 
as  a  ^*  wonderful  miracle  of  nature,  the  most 
rare  of  marine  productions.*'  This  author  fur- 
ther assures  us  that  the  double  cocoa  nut  is  no 
terrestrial  production  that  may  have  fallen  in 
the  sea,  and  there  become  petrified,  as  others 
ignorantly  stated;  but  ^*a  fruit  growing  itself  in 
the  sea,  whose  tree  has  hitherto  been  concealed 
from  the  eye  of  man."  The  Malays  asserted  that 
the  palm  that  bore  it  was  sometimes  seen  at  the 
bottom  of  the  ocean,  but  that  if  dived  for  it  instantly 
vanished;  while  the  negro  priests  further  affirmed 
that  its  submarine  branches  harboured  an  enor- 
mous griffin,  which  nightly  came  to  shore,  and, 
seizing  elephants  and  tigers,  carried  them  off  to 
its  nest  as  a  prey;  and  not  satisfied  with  those, 
attracted  such  ships  as  came  near  to  the  spot, 
and  devoured  the  luckless  mariners.  With  such, 
and  even  stranger  ideas  respecting  its  place  of 
growth  and  history,  there  is  no  wonder  that 
this  nut  should  be  highly  prized  in  the  Mal- 
divian  islands:  it  was  death  to  any  man  to  pos- 
sess it,  and  all  that  were  found  belonged  to  the 
king,  who  sold  them  at  high  prices,  or  distributed 
them  as  regal  gifts.  From  120  to  150  crowns 
were  paid  for  each  nut;  and  even  kings  have 
been  so  greedy  of  obtaining  these  fruits,  as  to 
give  a  loaded  ship  for  one.  Rumphius  certainly 
states  his  suspicions,  that  the  Chinese  and  Malays 
may  have  perhaps  set  too  high  a  value  on  the 
double  cocoa  nut,  when  considering  it  an  antidote 
against  all  poisons.  The  albimien,  or  meat,  which 
lines  the  nut,  was  thought  to  be  the  part  where 
tliis  virtue  redded ;  it  was  mingled  with  red 


coral,  black  ebony,  stag's  horns,  and  many  such 
anomalous  ingredients,  and  drank  from  vessels 
of  porphyry.  All  inflammations  of  the  body  were 
likewise  bcdieved  to  be  subjected  to  its  powers. 
It  was  a  preservative  against  colic,  apoplexy, 
paralysis,  &c.  The  shell  being  less  precious, 
was  granted  to  the  great  men  for  drinking-vessels; 
a  single  slice  being  sufficient,  if  used  as  the  lid, 
to  neutralize  the  efiect  of  any  noxious  ingredient 
that  might  mingle  with  the  drink.  The  dia- 
coveiy  of  the  Seychelles  islands,  and  the  know- 
ledge thus  obtained,  that  these  mystical  nuts 
grew  upon  trees,  caused  a  speedy  reduction  in 
their  value,  though  the  botanical  history  of  the 
palm  that  produced  them,  continued  long  a  de- 
sideratum. Some  imperfect  notices  served  but 
to  stimulate  the  curiosity  that  was  finally  gra- 
tified by  Mr  Telfair,  who  entreated  Mr  Harrison, 
a  freed  resident  in  the  Seychelles,  to  obtain  the 
necessary  species  and  delineations.  ^'To  behold 
these  trees,"  says  Mr  Harrison,  '^growing  iu 
thousands  close  to  each  other,  the  sexes  inter- 
mingled; a  numerous  offspring  starting  up  on 
all  sides  sheltered  by  the  parent  plants,  the  old 
ones  fsdlen  into  the  sear  and  yellow  leaf,  and 
going  &st  to  decay  to  make  room  for  the  young 
trees,  presented  to  my  eyes  a  picture  so  mild 
and  pleasing,  that  it  was  difficult  not  to  look 
upon  them  as  animated  objects,  capable  of  en- 
joyment, and  sensible  of  their  condition.  A 
new  leaf  is  formed  annually,  which,  falling  off 
at  the  year's  end,  leaves  a  scar  or  ring;  by  count- 
ing the  number  of  which,  it  is  estimated  that 
this  palm  requires  130  years  for  its  fuU  growth. 
The  foliage  is  finest  on  young  plants  shooting 
up  perpendicularly,  folded  close  like  a  fan,  to 
ten  feet  or  more.  In  this  state  it  is  pale  yellow, 
and  is  used  for  hats  and  bonnets,  afterwards  it 
expands  in  all  its  beauty,  and  becomes  green. 
The  crown  or  cabbage  in  ihe  midst  of  the  leaves 
is  eaten,  the  trunk  is  used  for  building,  and  the 
foliage  serves  for  thatching,  and  even  for  the 
walls  of  houses;  a  hundred  leaves  sufficing  to 
construct  a  house,  including  the  partitions,  doors, 
and  windows.  The  down  attached  to  the  young 
foliage  serves  for  filling  mattresses  and  pillows, 
while  the  ribs  of  the  leaves  make  baskets  and 
brooms.  Vessels  of  different  forms  and  uses  are 
made  out  of  the  nut,  some  of  them  holding  six 
or  eight  pints;  and  being  very  strong  and  durable, 
they  are  much  valued.  Among  other  articles, 
shaving  dishes,  black,  beautifully  polished,  set  in 
silver,  and  carved,  are  formed  of  these  nuts. 

The  Datb  (phoenix  dactylifera.)  Next  to  the 
cocoa  nut,  the  date  is  unquestionably  the  most 
interesting  and  useful  of  the  palm  tribe.  It  is 
of  the  class  Dioscia;  order  Triandria  of  Linnseus. 

The  date  palm,  though  some  of  the  family 
are  more  majestic,  is  still  a  beautiful  tree.  The 
stem  of  it  shoots  up  in  one  cylindrical  column, 
to  the  height  of  fifty  or  sixty  feet,  without 
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bi'anch  or  dividon,  and  of  the  same  thickness 
tiiroughoat  its  whole  len^h.    When  it  attains 
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this  height,  its  diameter  is  from  a  foot  to  eighteen 
inches.  From  the  summit  of  this  majestic  trunk 
it  throws  out  a  magnificent  crown  of  leaves, 
which  are  equally  graceful  in  their  formation 
and  their  arrangement.  The  main  stems  of  the 
leaves  are  from  eight  to  twelve  feet  long,  firm, 
shining,  and  tapering;  and  each  embraces,  at  its 
insertion,  a  considerable  part  of  the  trunk.  The 
trunk  of  the  palm  is,  in  fact,  made  up  of  the 
remains  of  leaves,  the  ends  of  which  are  pro- 
minent just  under  the  crown,  but  more  obliter- 
ated toward  the  root  of  the  tree.  The  bottoms 
of  the  leaves  are  enveloped  in  membranous 
sheaths,  or  fringed  with  very  tough  fibrous  mat- 
ter. These  leaves  are  pinnated,  or  in  the  form 
of  feathers,  each  leaf  being  composed  of  a  great 
number  of  long,  narrow  leaflets,  which  are  al- 
ternate, and  of  a  bright  lively  green.  Near  the 
l>ase  of  the  leaf,  these  leaflets  are  often  three  feet 
long;  but  even  then  they  are  not  one  inch  in 
breadth;  neither  do  they  open  flat,  but  remain 
with  a  ridge  in  the  middle,  something  like  the 
keel  of  a  boat.  When  the  leaves  are  young 
they  are  twisted  together,  and  matted  up  with 
loose  fibres,  which  open  and  disperse  as  the  leaf 
expands.  The  young  leaflet  is  also  armed  at  the 
extremity  with  a  hard  black  spine,  or  thorn. 
They  are  more  stifle  and  firm  than  the  leaves  of 
any  other  tree. 

The  trunk  of  the  palm,  though  it  is  in  some 
parts  remarkably  hard  and  durable,  can  hardly 
be  considered  as  timber.  It  consists  of  longi- 
tudinal fibres,  which  are  not  so  much  interwoven 
as  those  of  the  branching  trees;  but  have  their 
interstices  filled  with  a  sort  of  pith,  or  medul- 
lary substance,  when  young,  that  is  near  the  top, 
where  the  young  leaves  are  in  the  progress  of 
formation.  This  medullary  substance  is  a  sort 
of  sap;  but  in  the  older  portions  of  the  tree  it 
consolidates,  though  it  always  remains  granular, 
and,  as  is  the  case  with  the  pith  of  trees,  is  as 
easily  divided  across  as  longitudinally.  Grener- 
ally  speaking,  the  medullary  part  of  the  palm  is 
much  lighter  in  the  colour  than  the  fibrous  part ; 
and  thus  well  consolidated  palm  trunks  have  a 
beautifully  mottled  appearance  when  cut  across, 
llie  wood  of  the  areca  palm,  or  cabbage  palm  of 
South  America,  is  sometimes  used  in  ornamental 
furniture,  under  the  name  of  cabbage  wood;  but 


it  does  not  answer  very  well,  as  the  ends  of  the 
fibres  are  too  hard,  and  the  medullary  matter  too 
soft,  for  holding  glue.  For  the  same  reason,  the 
surface  is  very  diflicult  to  polish,  and  cannot  be 
preserved  without  varnish.  The  flowers  come 
out  in  large  bunches  or  spikes,  from  between  the 
leaves;  they  are  at  first  inclosed  in  a  spatha  or 
sheath,  which  opens  to  let  them  expand,  and 
then  shrivels  and  withers. 

The  date  palm  is  a  dioecious  tree,  having  the 
male  flowers  in  one  plant,  and  the  femede,  or 
fruiting  ones,  in  another.  The  male  flowers  ore 
considerably  larger  than  the  female;  and  the 
latter,  instead  of  stamens,  have  in  the  centres  of 
them,  the  rudiments  of  the  dates,  about  the  sise 
of  small  peas. 

The  two  distinct  sexes  of  the  date  tree  appear 
to  have  been  known  fr^m  the  remotest  antiquity, 
as  they  are  noticed  by  all  the  ancients  who  de- 
scribe the  tree.  It  is  not  a  little  remarkable, 
that  there  is  a  diflerence  in  the  fructification  of 
the  wild  date  and  the  cultivated,  though  both 
are  precisely  the  same  species.  Wild  dates  im- 
pregnate themselves,  but  the  cultivated  ones  do 
not,  without  the  assistance  of  art.  Theophrastus 
and  Pliny  mention  this  fact ;  and  in  every  plan- 
tation of  cultivated  dates,  one  part  of  the  labour 
of  the  cultivator  consists  in  collecting  the  flowers 
of  the  male  date,  climbing  to  the  top  of  the 
female  with  them,  and  dispersing  the  pollen  on 
the  germs  of  the  dates.  So  essential  is  this  opera- 
tion, that  though  the  male  and  female  trees  are 
growing  in  the  same  plantation,  the  crop  fails  if 
it  be  not  performed.  A  very  remarkable  instance 
of  this  is  related  by  Delisle,  in  his  Egyptian 
Flora.  The  date  trees  in  the  neighbourhood  of 
Cairo  did  not  yield  a  crop  in  the  year  1800.  The 
French  and  Turkish  troops  having  been  fighting 
all  over  the  country  in  the  spring,  field  labour 
of  every  kind  was  suspended,  and  amongst  the 
rest,  the  fecundation  of  the  date.  The  female 
date  trees  put  forth  their  bimches  of  flowers  as 
usual,  but  not  one  of  them  ripened  into  edible 
fruit.  The  pollen  of  the  male  trees  appears  to 
have  been  scattered  over  the  country  by  the 
winds ;  and,  as  it  had  not  been  sufficiently  abun- 
dant for  reaching  the  germs  so  as  to  ensure  fruc- 
tification, an  almost  universal  ftulure  was  the 
consequence.  The  Persians,  according  to  the 
elder  Michaux,  who  travelled  in  the  country, 
were  more  provident  than  the  Egyptians.  In  a 
civil  war,  which  was  attended  with  all  the  ruin- 
ous efi^ects  of  anarchy,  the  male  date  trees  of  a 
whole  province  were  cut  down  by  the  invading 
troops,  that  the  fructification  of  this  necessary 
of  life  might  be  stopped.  But  the  inhabitants, 
apprehending  such  a  result,  had  been  careful 
previously  to  gather  the  pollen,  which  they  pre- 
served in  dose  vessels;  and  thus  they  were  en- 
abled to  impregnate  their  trees  when  the  country 
was  freed  from  the  destroying  army.    It  is  said 
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that  the  pollen  had  thus  pi«8erved  its  powen 
during  nineteen  years. 

Pontanus,  an  Italian  poet  of  the  fifteenth 
century,  gires  a  glowing  description  of  a  female 
date  tree,  which  had  stood  lonely  and  barren, 
near  Otranto,  in  Italy,  until  a  favouring  wind 
wafted  toward  it  the  pollen  of  a  male  that  grew 
at  a  distance  of  fifleoi  leagues.  Father  Labat, 
in  his  account  of  America,  relates  a  story  of  a 
date  tree  in  the  island  of  Martinico.  There 
were  palm  trees  of  various  other  kinds  in  the 
island,  but  there  was  only  one  date  tree,  which 
grew  near  a  convent.  That  tree  produced  fruit 
which  was  grateful  enough  to  the  taste;  but 
when  an  increase  of  the  number  of  the  date 
trees  was  wanted  not  a  single  one  would  grow 
from  the  seed;  and  thus,  after  a  number  of  un- 
suooesafiil  trials,  they  were  obliged  to  send  to 
Africa  for  dates,  the  stones  of  which  grew  readily, 
and  produced  abundantly. 

Hasselquist  thus  writes  of  the  date  palm  from 
Alexandria,  while  on  his  travels  through  Egypt. 
*^  The  first  thing  after  my  arrival  here  was  to  see 
the  date  tree,  the  ornament  and  a  great  part  of 
the  riches  of  this  country.  It  had  already  blos- 
somed; but  I  had  nevertheless  the  pleasure  of 
seeing  how  the  Arabs  asrist  its  fecundation,  and 
by  that  means  secure  to  themselves  a  plentiful 
harvest  of  a  vegetable  which  was  so  important 
to  them,  and  known  to  them  many  centuries  be- 
fore any  botanist  dreamt  of  the  difierence  of 
sexes  in  vegetables.  The  gardener  informed  me 
of  this  before  I  had  time  to  inquire,  and  would 
show  me,  as  a  very  curious  thing,  the  male  and 
female  of  the  date  tree ;  nor  could  he  conceive 
how  I,  a  Frank  lately  arrived,  could  know  it 
before ;  for,  says  he,  all  who  have  yet  come  from 
£urope  to  see  this  country  have  regarded  this 
relation  either  as  a  fable  or  a  miracle.  The  Arab 
seeing  me  inclined  to  be  fiurther  informed,  ac- 
companied me  and  my  French  interpreter  to  a 
palm  tree,  which  was  very  full  of  young  fruit, 
and  had  by  him  been  wedded  or  fecundated  with 
the  male  when  both  were  in  blossom.  This  the 
Arabs  do  in  the  following  manner:  When  the 
spadix  has  female  flowers  that  come  out  of  its 
spatha,  they  search  on  a  tree  that  has  male 
flowers,  which  they  know  by  experience,  for  a 
spadix  which  has  not  yet  bursted  out  of  its  spa- 
tha. This  they  open,  take  out  the  spadix,  and 
cut  it  lengthwise  in  several  pieces,  but  take  care 
not  to  hurt  the  flowers.  A  piece  of  this  spadix, 
with  male  flowers,  they  put  lengthwise  between 
the  small  bmnches  of  the  spadix  which  hath 
female  flowers,  and  then  lay  the  leaf  of  a  palm 
over  the  branches.  In  this  situation  I  yet  saw 
the  greatest  part  of  the  spadices  which  bore  their 
young  fruit ;  but  the  male  flowers  which  were 
put  between  were  withered.  The  Arab,  besides, 
gave  me  the  following  anecdotes :  First,  unless 
tliey  in  this  manner  wed  and  fecundate  the  date 


tree,  it  bears  no  fruit;  secondly,  they  always 
take  the  precaution  to  preserve  some  unopened 
spatha,  with  male  flowers^  from  one  year  to  an- 
other, to  be  applied  for  this  purpose  in  case  the 
male  flowers  should  miscarry  or  suffer  damage ; 
thizdly,  if  they  permit  the  spadix  of  the  male 
flowers  to  burst  or  come  out,  it  becomes  useless 
for  fecundation ;  therefore  the  person  who  cul- 
tivates date  trees  must  be  carefdl  to  hit  the  right 
time  of  <w"q*J"g  the  fecundation,  which  is  almost 
the  only  nicety  in  their  cultivation ;  fourthly, 
on  opening  the  spatha,  he  finds  all  the  male 
flowers  full  of  a  liquid,  which  resembles  the 
finest  dew ;  it  is  of  a  sweet  and  pleasant  taste, 
resembling  much  the  taste  of  firesh  dates,  but 
much  more  refined  and  aromatic ;  this  was  like- 
wise confirmed  by  my  interpreter,  who  had  lived 
thirty-two  years  in  Egypt,  and  therefore  had 
opportunities  enough  of  tasting  both  the  nectar 
of  the  blossoms  and  the  fresh  dates. 

^  In  Upper  F^ypt,  many  families  subsist  almost 
entirely  on  dates.  In  Lower  Egypt  they  don't 
eat  so  many,  rather  choosing  to  sell  them.  The 
inhabitants  here  yearly  sell  a  considerable  quan- 
tity, which  are  chiefly  carried  to  the  towns  in 
Turkey,  for  which  reason  we  see  dates  exposed 
to  sale  in  every  town.  The  Egyptians  make  a 
conserve  of  the  fresh  dates,  mixing  them  with 
sugar.  This  has  an  agreeable  taste.  The  stones 
or  kernels  of  the  dates  are  hard  as  horn,  and  no- 
body would  imagine  that  any  animal  would  eat 
them;  but  the  Egyptians  break  them,  grind 
them  on  their  hand-mills,  and  for  want  of  better 
food,  give  them  to  their  camels,  which  eat  them. 
In  Barbary  they  turn  handsome  beads  for  pater- 
nosters of  these  stones.  Of  the  leaves  they  make 
baskets,  or  rather  a  kind  of  sheet  bags,  which 
are  used  in  Turkey  on  journeys,  and  in  their 
houses.  In  Egypt  they  make  fly-flaps  of  them, 
convenient  enough  to  drive  away  the  numerous 
insects  which  incommode  a  man  in  this  country. 
I  have  likewise  seen  brushes  made  of  them,  with 
which  they  clean  their  aofaa  and  clothes.  The 
hard  boughs  they  use  for  fences  round  their  gar- 
dens, and  cages  to  keep  their  fowls  in,  with 
which  they  carry  on  a  great  traffic ;  they  also 
use  the  boughs  for  several  other  things  in  hus- 
bandry instead  of  other  wood,  of  which  they  are 
destitute.  The  trunk  or  stem  is  split  up,  and 
used  as  beams  for  building  houses,  or  for  fire- 
wood. They  lay  a  whole  tree  across  their  cis- 
temsy  on  which  tiliey  wind  the  rope  when  they 
draw  water.  The  integument  which  covers  the 
tree  between  the  boughs  entirely  resembles  a 
web,  and  has  threads  which  run  perpendicularly 
and  across :  of  this  ail  the  ropes  used  at  the  cis- 
terns are  made,  as  also  the  rigging  of  their  smaller 
vessels.  They  reckon  in  E^;ypt  that  date  trees 
afibrd  a  sequin  annually  of  profit  for  each  tree. 
It  is  common  to  see  two,  three,  or  four  hundred 
fruit-bearing  date  trees,  all  belonging  to  one 
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family ;  and  we  may  sometimes  see  three  or  four 
thousand  in  the  possession  of  one  man,  which,  at 
the  above  rate,  bring  in  a  considerable  rerenue 
to  their  owner  for  the  little  spot  of  ground  they 
occupy.  A  ixill  grown  date  tree  does  not  at  most 
take  up  above  four  feet  in  diameter,  so  that  they 
may  be  planted  within  eight  feet  of  one  another/' 
The  same  learned  traveller,  in  another  place, 
writes,  '*  About  this  time  we  daily  eat  ripe  dates. 
In  Europe  we  seem  to  envy  the  felicity  of  the 
people  who  enjoy  these  fruits.  I  confess  they 
are  good  to  taste  once  or  twice ;  but  though  I 
have  got  over  the  age  when  such  things  please 
most,  yet  I  would  gladly  give  two  bushels  of 
dates  for  half  a  bushel  of  good  Swedish  apples, 
and  am  persuaded  I  should  find  thousands  in 
Egypt  ready  to  make  the  same  exchange.''* 

Four  or  five  months  after  the  operation  of  fe- 
cundation has  been  performed,  the  dates  b^n 
to  swell ;  and  when  they  have  attained  nearly 
their  full  size,  they  are  carefully  tied  to  the  base 
of  the  leaves,  to  prevent  them  from  being  beaten 
and  bruised  by  the  wind.  If  meant  to  be  preserved, 
they  are  gathered  a  little  before  they  are  ripe ; 
but  when  they  are  intended  to  be  eaten  fr^h, 
they  are  allowed  to  ripen  perfectly,  in  which 
state  they  are  a  very  refireshing  and  agreeable 
fruit.  Ripe  dates  cannot,  however,  be  kept  any 
length  of  time,  or  conveyed  to  any  very  great 
distance,  without  fermenting  and  becoming  acid ; 
and  therefore  those  which  are  intended  for  stor- 
ing up,  or  for  being  carried  to  a  distant  market, 
are  dried  in  the  sun  upon  mats.  The  dates  which 
come  to  the  European  market  from  the  Levant 
and  Barbary  are  in  this  state ;  and  the  travellers 
in  the  desert  often  carry  with  them  a  little  bag 
of  dried  dates,  as  their  only  or  their  chief  sub- 
sistence during  journeys  of  many  hundred  miles. 
In  parts  of  the  East,  the  dates  that  fall  from  the 
cultivated  trees  are  left  on  the  ground  for  the 
refreshment  of  the  wayfaring  man. 

In  the  Hedjaz,  the  new  fruit,  called  rftfeft, 
comes  in  at  the  end  of  June,  and  lasts  two  months. 
The  harvest  of  dates  is  expected  with  as  much 
anxiety,  and  attended  with  as  general  rejoicing, 
as  the  vintage  of  the  south  of  Europe.  The 
crop  sometimes  fails,  or  is  destroyed  by  locusts, 
and  then  a  universal  gloom  overspreads  the 
population.  The  people  do  not  depend  upon 
the  new  fruit  alone ;  but  during  the  ten  months 
of  the  year  when  no  ripe  dates  can  be  procured, 
their  principal  subsistence  is  the  date-paste, 
called  adjouBy  which  is  prepared  by  pressing  the 
fruit,  when  fully  matured,  into  large  baskets. 
**  What  is  the  price  of  dates  at  Mecca  or  Me- 
dina T'  is  always  the  first  question  asked  by  a 
Bedouin  who  meets  a  passenger  on  the  road. 

There  is,  indeed,  hardly  any  part  of  the  tree 
which  is  not  serviceable  to  man,  either  as  a  ne- 

*  Travelfl  in  the  Leraot,  In  1750. 


oessary  or  a  luxury.    When  the  fruit  is  com* 
pletely  ripened,  it  will,  by  strong  pressure,  yield 
a  delicious  syrup,  which  serves  for  preserving 
dates  and  other  fruits ;  or  the  fruit  may  be  made 
into  jellies  and  tarts.    The  stalks  of  the  bunches 
of  dates,  hard  as  they  are  in  their  natural  state, 
as  weU  as  the  kernels,  are  softened  by  boiling, 
and  in  that  condition  are  used  for  feeding  cattle. 
Dates,  with  the  addition  of  water,  afford  by  dis- 
tillation a  very  good  ardent  spirit,  which,  as  it 
does  not  come  within  the  prohibition  of  the 
Koran  against  wine,  is  much  used  in  some  of  the 
Mahommedan  countries,  and  answers  the  same 
purpose  of  false  excitement  as  the  brandy  or  the 
malt  spirits  of  other  nations.    Palm  wine  is  also 
made  from  the  date:  this  is  also  without  the 
statute  of  the  Prophet.     It  is  known  in  Egypt 
by  the  name  of  lakhlsy.     It  is  the  sap  or  juice 
of  the  tree,  and  can  only  be  obtained  by  its  de- 
struction ;  so  that  such  trees  only  as  are  unpro- 
ductive are  selected  for  obtaining  it.    The  time 
chosen  for  this  purpose  is  when  the  tree  is  in  the 
most  active  state  of  vegetation.      The  crown  is 
then  cut  off,  and  a  cavity  scooped  in  the  top  of 
the  trunk.    As  the  sap  rises,  it  exudes  into  this 
cavity,  at  the  rate  of  nearly  a  gaUon  a-day  for 
the  first  two  weeks;  after  which  it  gradually 
diminishes ;  and  at  the  end  of  six  weeks  or  two 
months  it  stops  entirely,  and  the  tree,  which  has 
become  by  the  operation  completely  dry,  is  cut 
down  for  fire-wood,  or  for  any  other  of  the  pur- 
poses to  which  the  trunk  of  the  palm  is  applied. 
When  the  juice  first  exudes  from  the  tree,  it  is 
remarkably  sweet;  but  it  soon  ferments  and  be- 
comes vinous,  with  a  certain  degree  of  acidity. 
This  juice  may  also  be  distilled  into  an  ardent  spi- 
rit, forming  the  genuine  arrack,  or  rack,  of  Uie 
East.    In  Eg3rpt  and  Arabia,  the  date  trees  that 
have  become  unproductive,  through  age  or  any 
other  circumstance,  are  commonly  disposed  of  in 
this  manner.    What  is  called  the  cabbage  of  the 
palm  is  esculent  in  many  of  the  species,  and  in  the 
date  among  others.     .The  cabbage  is  a  conical 
tuft  in  the  centre  of  the  crown  of  leaves,  and  is 
formed  of  the  future  leaves  in  their  undeveloped 
state.    When  the  outside  is  removed,  this  part 
of  the  date  tree  tastes  very  much  like  a  freah 
chestnut;  but,  like  the  palm-juice,  it  is  costly, 
being  obtained  only  by  the  destruction  of  Uie 
tree ;  and  therefore  it  is  not  used  except  in  those 
trees  which  are  cut  for  the  sake  of  the  sap  or 
juice. 

The  fibrous  parts  of  the  date  tree  are  made 
into  ropes,  baskets,  mats,  and  various  other  ar- 
ticles of  domestic  use ;  and  so  are  the  strings  or 
stalks  that  bear  the  dates.  The  cordage  of  the 
ships  navigating  the  Red  sea  is  almost  exclusively 
of  the  inner  fibrous  bark  of  the  date  tree.  The 
trunk  answers  very  well  for  posts,  railings,  and 
other  coarse  purposes ;  but  it  is  not  fit  for  being 
worked  into  planks,  as  the  fibrous  nature  of  it 
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makes  it  easily  split  lengthwise  into  threads. 
The  medulLuy  part  is  much  more  abundant  and 
soft  toward  the  centre  of  the  tree  than  toward 
the  circaniferenoe;  and,  therefore,  when  it  is  to 
be  used  as  timber,  the  trunk  is  generally  cleft  in 
two  down  the  middle,  for  the  purpose  of  allaw- 
ing  the  heart  to  dry  and  harden. 

The  medullary  part  of  the  date  tree  is  partly 
fimnaoeoufl,  and  soluble  in  water;  and  a  nutri- 
tious substance  may  be  obtained  £rom  it^  resem- 
bling in  consistency  the  aago  which  is  obtained 
from  another  kind  of  palm.  In  the  proper  date 
tree,  however,  it  is  smidl  in  quantity,  and  by  no 
means  good  in  quality.  From  another,  and  a 
much  smaller  species  ( phoenix faHnif era)  ^'n\i\xiL 
is  a  natiye  of  the  East  Indies,  the  supply  is  much 
more  abundant.  This  fiarinaoeous  date  tree  grows 
upon  the  dry  and  sandy  parts  of  the  east  or  Co- 
romandel  eoast  of  the  peninsula  of  Hindoostaa. 
It  is  a  Tery  low  tree,  or  rather  a  great  leafy  bush, 
for  the  trunk  is  never  above  a  foot  and  a  half  or 
two  feet  in  height,  and  the  leaves  completely 
conceal  it.  This  palm  is  of  a  much  deeper  green, 
and  has  the  leaves  much  narrower,  than  those  of 
the  date.  It  fruits  and  flowers  nearly  in  the 
same  manner.  The  berries  are  about  the  size  of 
kidney  beans,  and  of  a  shining  black;  they  have 
not  much  pulp,  but  what  they  have  is  sweet  and 
mealy.  In  times  of  scarcity  the  natives  of  Hin- 
dooetan  have  recourse  to  the  wood  of  this  palm 
for  food.  When  the  stem  is  divested  of  the 
ieares,  and  of  the  brown  fibrous  matter  with 
which  their  roots  are  enveloped,  it  is  about  eigh- 
teen inches  long,  and  six  in  diameter  where 
thickest.  The  outside  of  it  consists  of  woody 
fibres,  of  a  white  colour,  and  very  much  matted 
together,  and  within  these  the  Hfirinaceous  mat- 
ter is  contained*  To  obtain  Ihat,  the  natives 
split  the  trunk  into  longitudinal  pieces^  dry 
them,  beat  them  in  mortars,  and  then  sift  the 
mass  to  separate  the  fibres.  After  this,  the  &- 
nna  is  ready  for  beii^  boiled  into  gruel,  or  ccngee^ 
as  it  Ib  called  in  India;  but  it  is  bitter,  and  fax 
inferior  to  sago.  It  has,  however,  occasionally 
been  of  much  use,  and  saved  the  lives  of  the 
people  at  times  when  famine  has  threatened  them 
with  destruction. 

Even  the  leaves  of  the  date  palm  have  their 
uses ;  their  great  length  and  comparatively  small 
breadth,  and  their  toughness,  render  them  very 
good  materials  for  the  construction  of  coarse 
n>pe8,  baskets,  panniers,  and  mats.  On  the  con- 
tinent of  Europe,  palm-branches  are  a  regular 
article  of  trade;  and  the  religious  processions, 
both  of  Christians  and  Jews,  in  the  greater  part 
of  Europe,  are  supplied  from  some  palm-forests 
near  the  shores  of  the  Gulf  of  Grenoa. 

«  The  caltiyation  of  the  date  tree  is  an  object  of 
Iiigh  importance  in  the  countries  of  the  East.  In 
the  interior  of  Barbary,  in  great  part  of  lilgypt, 

,  in  the  more  dry  districts  of  Syria,  and  in  Arabia, 


it  is  almost  the  sole  subject  of  agriculture.  In 
the  valleys  of  the  Hedjaz  th^re  are  more  than  a 
hundred  kinds  of  dates,  each  of  which  is  pecu- 
liar to  a  district,  and  has  its  own  peculiar  vir- 
tues. Date  trees  pass  from  one  person  to  ano- 
ther in  the  course  of  trade,  and  are  sold  by  the 
single  tree ;  and  the  price  paid  to  a  girl's  father, 
on  marrying  her,  often  consists  of  date  trees. 

The  palm  Lb  not  wholly  confined  to  the  warmer 
latitudes,  though  in  those  only  it  matures  its 
fruit.  There  are  greenhouse  specimens  in  many 
parts  of  England.  Some  of  the  more  luxuriant 
parts  of  the  province  of  Valencia,  in  the  south- 
east of  Spain,  have  very  fine  forests  of  date-palms, 
from  which,  as  well  as  fixun  the  neighbourhood 
of  Genoa,  palm  branches  are  exported.  There 
are  date  palms  upon  the  coast  of  Gallicia;,  near 
Ferrol  and  Corunna ;  but  the  frrnt  on  them  does 
not  come  to  maturity.  There  is  abundance  of 
I>alms  in  the  gardens  of  Naples;  and  they  are 
still  finer  and  more  numerous  in  that  part  of 
Sicily  in  the  neighbourhood  of  Palermo,  which, 
fi^m  the  fertility  of  its  soil,  and  the  variety  and 
beauty  of  its  productions^  has  the  name  of  ^'  the 
golden  shell."  They  are  also  to  be  met  with  in 
some  parts  of  the  south  of  France,  though  they 
rarely,  if  ever,  ripen  their  fruit  in  that  country. 
There  are,  in  particular,  two  very  majestic  spe- 
cimens growing  in  the  open  air  in  the  botanical 
garden  at  Toulon;  but  these,  so  far  as  we  have 
heard,  have  not  yet  flowered.  As  greenhouse 
plants^  with  heat  in  the  colder  season,  they  have 
been  introduced  into  En^nd  for  about  a  cen- 
tury ;  and  the  celebrated  MiUer,  of  the  botimical 
garden  at  Chelsea,  is  reported  to  have  been  the 
first  cultivator.  The  Messrs.  Loddiges,  of  Hack- 
ney, have  palms  of  considerable  height  growing 
under  glass;  there  are  also  some  fine  palms  at 
the  botanical  garden  at  Kew,  and  a  great  variety 
of  splendid  specimens  in  the  botanic  gai-den  of 
Edinburgh. 

The  date  palm  is  a  very  slow-growing  tree ; 
and  even  in  the  soil  and  climate  that  are  most 
congenial,  old  trees  do  not  gain  above  a  foot  in 
height  in  five  years,  so  that,  supposing  the  in- 
crease uniform,  the  age  of  a  tree,  sixty  feet  high, 
cannot  be  less  than  three  hundred  years.  Dr 
Shaw  says,  that  the  palm  of  Barbary  usually 
fidls  about  the  latter  end  of  its  second  century. 

The  date  is  one  of  those  plants  which,  in  the 
countries  that  are  congenial  to  their  growth,  form 
the  principal  subsistence  of  man ;  and  its  locality 
IB  so  peculiar,  that  it  cannot,  strictly  speaking, 
be  classed  either  with  the  firuits  of  the  temperate 
climates  or  with  those  of  the  tropical.  It  holds 
a  certain  intermediate  place,  and  is  most  abun- 
dant in  regions  where  there  are  few  other  escu- 
lent vegetables  to  be  found. 

There  is  one  district  where,  in  consequence  of 

the  extreme  aridity  of  the  soil,  and  the  want  of 

moisture  in  the  air,  none  of  the  cerealla  will 
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grow ;  tbat  district  is  the  mazgin  of  the  mighty 
desert  which  extends,  with  hat  few  intermptionsy 
from  the  shores  of  the  Atlantic  to  the  confines  of 
Peniay  an  extent  of  nearly  four  thousand  miles. 
The  shorpSy  the  hanks  of  the  rirers,  and  erery 
part  of  this  region  in  which  there  is  hamidity, 
are  exceedingly  fertile ;  and  with  hut  unsldlful 
culture,  produce  the  most  ahundant  crops  and 
the  choicest  fruits.  But  along  the  yeige  of  the 
desert,  and  in  the  smaller. oases  or  isles,  which 
here  and  there  spot  that  wilderness  of  sand^  the 
date  palm  is  the  only  vegetable  upon  which  man 
can  subsist.  The  lofty  sommits  of  the  moun- 
tains of  Atlas  form  an  efiectual  barrier  to  the 
humid  winds  from  the  sea.  Accordingly,  the 
richer  vegetation  extends  only  as  £eur  to  the  south 
of  them  as  the  courses  of  the  streams  that  are 
fed  by  the  mountain  snows ;  and  these  streams 
are  soon  evaporated  by  the  air,  or  absorbed  by 
the  thirsty  soil.  The  more  lowly  vegetables  on 
that  soil  are  chiefly  of  a  saline  and  succulent  de- 
scription, such  as  euphorbias^  salsolas,  and  cac- 
tuses, which  retain  their  own  humidity  in  con- 
sequence of  their  smooth  and  dose  rinds,  with- 
out much  aid  from  external  moisture ;  but  their 
juices  are  in  general  too  acrid,  or  too  much  im- 
pregnated with  soda,  for  being  of  any  use  as 
food.  Over  these,  the  date  palm  raises  its  trunk 
and  spreads  its  leaves,  and  is  the  sole  v^table 
monarch  of  the  thirsty  land.  It  is  so  abundant, 
and  so  unmixed  with  any  thing  eke  that  can  be 
conridered  as  a  tree,  in  the  country  between  the 
states  of  Barbary  and  the  desert^  that  this  region 
is  designated  as  the  Land  of  Dates  (Biledulge- 
rid) ;  and  upon  the  last  plain,  as  the  desert  is 
approached,  the  only  objects  that  break  the  dull 
outline  of  the  landscape,  are  the  date  palm  and 
the  tent  of  the  Arab.  The  same  tree  accom- 
panies the  matgin  of  the  desert  in  all  its  sinuosi- 
ties ;  in  Tripoli,  in  Barca,  along  the  valley  of  the 
Nile,  in  the  north  of  Arabia,  and  in  the  south- 
east of  Turkey.  • 

This  region  of  the  date  has  perhaps  remained 
for  a  longer  period  unchanged  in  its  inhabitants 
and  its  productions  than  any  other  portion  of 
the  world.  The  Ishmaelites,  as  described  in 
scripture  hbtory,  were  but  Utile  different  from 
the  Bedouins  of  the  present  time ;  and  the  palm 
tree  (which  in  ancient  history  invariably  means 
the  date)  was  of  the  same  use,  and  held  in  the 
same  esteem,  as  it  is  now.  When  the  sacred 
writers  wished  to  describe  the  majesty  and  the 
beauty  of  rectitude,  they  appealed  to  the  palm 
as  the  fittest  emblem  which  they  could  select. 
**  He  shall  grow  up  and  flourish  like  the  palm 
tree,"  is  the  promise  which  the  royal  poet  of  Is- 
rael makes  for  the  just. 

Even  among  the  followers  of  other  faiths,  the 
palm  has  always  been  the  symbol  held  in  the 
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greatest  veneration.    It  is  recorded  of  Mahomet 
that,  like  the  psalmist^  he  was  accustomed  to 
compare  the  virtuous  and  generous  man  to  the 
date  tree:  ''He  stands  erect  before  his  Lord ;  in 
every  action  he  follows  the  impulse  received  from 
above;  and  his  whole  life  is  devoted  to  the  wel- 
fere  of  his  fellow-creatures."    The  inhabitants 
of  Medina,  who  possess  the  most  extensive  plan- 
tations  of  date  trees,  say  that  their  prophet 
caused  a  tree  at  once  to  spring  from  the  kernel 
at  his  oonmiand,  and  to  stand  before  his  admiring 
followers   in  mature  fruitfiilnesB  and  beauty. 
The  Tamanaquas  of  South  America  have  a  tra- 
dition that  the  human  race  sprung  again  from 
the  fruits  of  the  palm,  after  the  Mexican  offs  of 
toater.  The  usefulness  of  the  tree  has  thus  caused 
it  to  be  the  subject  of  universal  veneration.    In 
andent  times,  and  in  modem,  the  palm  has  been 
the  symbol  of  triumph.    The  Jews  carry  it  on 
a  solemn  festival  in  commemoration  of   their 
fiithers  having  gained  possession  of  the  promised 
land ;  f  and  the  Christians  in  remembrance  of 
that  more  glorious  victory,  when  the  Saviour 
rode  into  Jemsalem  amid  the  jubilations  and 
hosannahs  of  the  people. 

Indeed,  the  tree  is  not  unworthy  of  those  hon- 
ours which  mankind  have  in  all  ages  bestowed 
upon  it;  for  the  great  utility  of  the  tree  must 
have  been  the  cause  of  those  honours.  Rearing 
its  stem,  and  expanding  its  broad  and  beautiful 
shade  where  there  is  nothing  else  to  shelter  man 
fit>m  the  burning  rays  of  the  sun,  the  palm  tree 
is  hailed  by  the  wanderer  in  the  desert  with  more 
pleasure  than  he  hails  any  other  tree  in  any  other 
situation.  Nor  is  it  for  its  shade  alone,  or  even 
for  its  firuit,  that  the  palm  is  so  desirable  in  that 
coxmtry ;  for,  wherever  a  little  clump  of  palms 
contrast  their  bright  green  with  the  red  wilder- 
ness around,  the  traveller  may  in  general  be  sure 
that  he  shall  find  a  fountain  ready  to  afford  him 
its  cooling  water. 

Nor  is  it  only  when  standing  alone  in  the 
desert  that  the  palm  is  a  majestic  tree.  Palms 
form  the  shade  and  the  beauty  of  many  of  the 
tropical  forests.  Some  of  them  are  among  the 
tallest  of  trees;  and  when  the  margin  of  a  river 
is  spoken  of  as  more  than  usually  delightful,  we 
allude  to  its  palmy  side. 

The  Daum  Palm,  (nucifera  thcbaica.J  This 
tree  is  much  esteemed  in  the  countries  where  it 
aboimds.  ^'A  native  of  the  desert,"  says  M« 
Delile,  '4t8  shelter  renders  many  places  that 
would  otherwise  be  totally  waste,  capable  of  cul- 
tivation." Many  species  of  thorny  sendtive 
plants,  which  rarely  grow  on  the  spots  watered 
by  the  Nile,  find  an  asylum  under  its  shadow. 
They  increase  there,  and  spreading  in  the  direc- 
tion of  the  desert,  limit  its  extent  by  angment- 

f  Judea  was  typified  by  the  palm  tree  upon  ooins  of 
Veapaaian  and  Titos. 
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lug  the  productive  districts.  The  trunk  of  the 
daum  is  composed  of  loDgitudinal,  parallel  fibres, 
CTTOilftr  to  that  of  the  date,  but  much  stronger, 
and  closer.  It  is  cut  into  planks,  which  are  used 
for  doors  in  Upper  Egypt.  The  fibres  are  black, 
and  the  intermediate  pith  is  yellow.  The  leaves 
are  used  for  making  carpets,  bags,  and  baskets 
of  various  kinds.  The  pulp  of  this  fruit  is  plea- 
sant to  the  taste^  and  would  be  much  used  for 
food  if  it  were  not  for  the  numerous  fibres  with 
which  it  is  mixed;  still  the  inhabitants  of  Said 
or  Upper  Egypt  do  frequently  eat  it.  The  fruit 
is  sold  in  laige  quantities,  and  very  cheap,  at  Cairo, 
where  it  is  rather  considered  as  a  useful  medicine 
than  an  article  of  food.  It  tastes  like  ginger- 
bread, and  is  much  relished  by  the  children.  An 
infusion  something  like  the  drink  made  of  steeped 
liquorice  root^  or  the  pods  of  the  carob  tree,  is 
prepared  from  the  fruit,  which,  before  maturity, 
contains  a  clear  and  tasteless  fluid :  when  ripe, 
the  kernel  becomes  very  hard,  and  fine  beads  for 
rosaries  are  made  of  it. 

The  Taliput^  or  Palmyra  Palm^  (corypha  tim- 
hraculi/era,J  This  species  is  a  native  of  Ceylon, 
where  it  occurs  among  the  mountains  in  the  in- 
terior. It  also  grows  in  the  Burman  empire, 
and  other  parts  of  the  East  Indies.  The  leaves 
are  eighteen  feet  or  more  in  diameter.  They  are 
of  a  coriaceous  texture  when  dried,  capable  of 
being  folded,  and  again  opened  repeatedly  like  a 
fan.  Hence  the  usual  term  of  the  Fan  Palm. 
They  readily  receive  an  impresnon  from  any 
hard  point.  Advantage  is  taken  of  this  property 
to  use  stripes  of  them,  prepared  in  milk,  instead 
of  paper,  to  write  upon  which  is  one  of  the 
most  important  uses  of  this  paluK  Their  ribs 
are  of  the  texture  of  cane,  which  adds  greatly 
to  their  strength.  When  cut  at  the  extremities 
of  the  petioles  they  are  said  to  be  used  to  pro- 
tect the  heads  of  travellers  and  fighting  men 
who  have  to  force  their  way  through  th^  jungle. 
For  this  purpose  only  a  portion  of  the  leaf  is 
Qsed.  The  thicker  part,  which  was  attached  to 
the  petiole,  is  placed  forward,  and  the  sides  hang- 
ing over  the  ears,  a  kind  of  wedge  or  inverted 
keel  is  formed,  which  forces  the  branches  aside 
as  the  wearer  pushes  forward.  All  the  books  of 
importance  in  Pali,  or  Cingalese,  in  Ceylon,  re- 
lative to  the  religion  of  Buddhoo,  are  written 
Qpon  lamins  of  these  leaves.  The  Pali  and 
Cingalese  character  is  engraved  upon  stripes  of 
them,  with  either  a  brass  or  an  iron  style.  There 
are  some  of  these  books  in  Sir  A.  Johnston's 
collection,  which  are  supposed  to  be  between  five 
and  six  hundred  years  old,  and  which  are  still 
veiy  perfect.  Two  fine  specimens  of  books  written 
apon  the  leaves,  now  in  the  library  of  the  Royal 
Asiatic  Society,  are  invaluable.  The  one  is  a 
complete  copy  of  the  Pali  book,  called  the  Pan- 
syapanas  Jatakaya,  written  upon  eleven  hundred 
and  seventy-two  lamins  of  the  finest  description. 


This  book  contains  the  whole  moral  and  religious 
code  of  the  Buddhists,  and  is  so  scarce  that  it 
was  for  some  time  believed  there  was  no  complete 
copy  extant.  Sir  A.  Johnston,  when  president 
of  his  Majesty's  council  in  Ceylon,  being,  from 
the  various  benefits  which  he  had  conferred  upon 
the  priests  of  Buddhoo,  much  in  their  confi- 
dence, was  allowed  by  them  to  have  copies  taken 
of  all  the  different  parts  which  were  dispersed 
among  the  most  celebrated  temples  in  the  island, 
and  of  them  formed  a  complete  book.  The 
other  is  a  very  fine  specimen  of  a  Burmese  volume 
on  the  Buddhoo  religion,  written  upon  laminie 
of  the  taliput  leaf,  lacquered  over,  and  beautifully 
gilt,  which  was  sent  to  the  president  by  the  king 
of  Ava,  with  some  other  books  as  the  finest  spe- 
cimen he  could  give  him  of  the  manner  in  which 
the  books  in  a  royal  library  at  Ava  were  writ- 
ten. The  taliput  leaf  is  used  in  the  mari- 
time provinces  of  Ceylon  as  a  mark  of  distinc- 
tion, each  person  being  allowed  to  have  a  number 
of  these  leaves  folded  up  as  a  fim,  carried  with 
him  by  his  servant.  It  is  also  used  in  the  Can- 
dian  country,  in  the  shape  of  a  round  fiat  um- 
brella upon  a  stick.  It  is  farther  used  to  make 
tents,  and  by  the  common  people  to  shelter  them 
from  the  rain,  one  leaf  afibrding  sufficient  shelter 
for  seven  or  eight  persons.  When  about  eighty 
years  old,  which  is  when  it  has  attained  its  full 
growth,  the  flower  spike  bursts  firom  its  envelope 
with  a  loud  report;  it  is  then  as  white  as  ivory. 
In  the  course  of  fifteen  or  twenty  months,  it 
showers  down  its  abundance  of  nuts;  this  efibrt 
to  provide  a  numerous  succession,  proves  &tal  to 
the  parent.  Thus  it  presents  the  singular  phe- 
nomena of  a  long-lived  plant  only  blossoming 
once  during  its  existence,  when  it  dies,  and  in 
dying,  like  the  fabled  Phcenix,  sheds  the  seeds 
of  a  future  generation  around  it.  The  flower  is 
occasionally  thirty  feet  long.  Mr  Bennet,  author 
of  an  Account  of  the  Fishes  of  Ceylon,  was  pre- 
sent during  several  of  these  rare  explosions.  In 
times  of  great  scarcity,  the  natives  of  India  cut 
down  this  palm  and  extract  the  pith  for  food. 
It  very  much  resembles  sago  in  its  qualities. 

The  blossoms  have  such  a  strong  heavy  smell, 
that  the  natives  cut  them  down  and  destroy  them 
when  in  the  vicinity  of  their  cottages.  The 
fruit  is  round,  and  very  hard,  about  the  size  of 
a  cherry,  and  so  abundant,  that  one  tree  will 
produce  sufficient  to  plant  a  whole  country. 
They  are  not  edible. 

The  Tarypha  ccUiara,  or  TaKera  pcHm^  another 
similar  species,  is  also  a  noble  plant,  the  wood 
of  which  is  of  universal  use  throughout  the 
northern  provinces  of  India  for  roofing  houses 
and  other  domestic  purposes. 

The  Dwarf  Palm,  fehamarops  humilis,J  ha« 
already  been  alluded  to  as  the  only  species  which 
will  endure  the  cold  of  the  temperate  zone.  It 
is  of  small  stature,  and  grows,  though  not  very 
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Inxuriantly,  in  some  of  the  southern  conntriea 
of  Europe. 

The  PiahtjlIs  (mn.'a 
paraditiaeaj  is  of  con-  "**■ 

BJiiemble  aizt;  it  ran 
with  ft  herbaceoua  stalk, 
about  fire  or  ax.  iudwB 
in  diftmeter  at  the  sop- 
face  of  the  ground  but 
tapering  upwarda  to  the 
height  of  fifteen  or 
twenty  feet.  The  leares 
are  in  a  eloster  at  the 
lop;  tliey  anreiyUtge, 
Iwing  about  nx  feet  • 
lungand  two  feet  broad:  FUaiiin, 

the  middle  rib  U  strong, 

but  the  rest  of  the  leaf  is  tender,  and  apt  to  bo 
torn  hy  the  wind.  The  leaves  grow  with  great 
rapidity  after  the  stalk  has  attuned  its  proper 
height.  The  spike  of  floiTors  rises  from  the 
rentre  of  the  learea  to  the  h«3^t  of  about  fooi 
feet.  At  first  the  flowa«  are  inclosed  in  a  sheath, 
but  aa  they  come  to  maturity,  that  drops  off. 
The  fruit  is  about  an  Inch  in  diameter,  eight  or 
nio*  indtefl  long,  and  bent  a  little  on  one  ade. 
As  it  ripraiB  it  tuma  ydlow;  and  when  ripe,  it  is 
fiUed  with  a  pnlp  of  a  luscious  aweet  taste. 

The  B>:iiiAHA  {ntmatspieMvia)  yields  a  shorter 
And  rounder  fruit  than  the  plantain  ;  the  stem 
is  also  different,  that  of  tho  plantwn  being 
wholly  green,  wliile  the  banana  is  spotted  with 
purple.  The  banana  is  not  so  luocioni  as  the 
plantain,but  it  is  more  agreeable.  Those  brought 
to  this  country  are  gathered  unripe,  but  upon 
being  kept  for  some  time,  acquire  a  rich  golden 
colour.  The  plant  is  very  saccessfully  cultivated 
in  OUT  conservatories, and  often  produk.'es  the  fruit 
in  perfection.  The  manilln  plantain  fibre  is  the 
produce  of  a  species  named  masa  lextilia.  The 
finer  kinds  are  manufactured  into  textile  fabrics. 

Having  thus  observed  the  aliglit  difierences  in 
these  plants,  we  shall  proceed  to  their  general 
character — in  which  notice  we  shall  confine  our- 
selves to  the  use  of  the  word  benana. 

The  banana,  unlike  some  othersof  the  tribe,  is 
notconfined  to  anyparticularcountryof  the  torrid 
zone,  but  offers  its  produce  indifferently  to  the  in- 
babltanta  of  equinoctial  Asia  and  America,  of  tro- 
pical Africa,  and  of  the  islands  of  the  Atlantic 
and  Pacific  oceans.  Wherever  the  mean  heat  of 
the  year  exceeds  7fi°  of  Fahrenheit,  the  banana  is 
one  of  the  most  important  and  interesting  objecta 
for  the  cnltivation  of  man.  All  hot  countries 
appear  equally  to  &voor  the  growth  of  its  fruit; 
nnd  it  has  even  been  cultivated  in  Cuba,  in  ntu- 
ations  where  the  thermometer  descends  to  45°  of 
Fahrenheit.  Its  produce  is  enormous;  the  ba- 
nana, therefore,  for  an  immense  portion  of  man- 
kind. Is  what  wheat,  barley,  and  rye  are  for  the 
inliabitauts  of  Western  Asia  and  Europe,  and 


what  the  numerous  varieties  of  rice  are  for  those 
of  the  countries  beyond  the  Indus. 

The  banana  is  not  known  in  an  uncultivated 
stoto.  The  wildest  tribes  of  South  America, 
who  depend  upon  this&uit  for  their  snheistance, 
prapagtHte  the  plant  by  snckers.  Yet  an  aQ- 
boontifiil  Nature  is,  tn  this  cas^  ready  to  dimin- 
ish tha  labours  of  man,  perhaps  too  ready  for 
the  proper  development  of  h^  energies,  both 
physical  and  morsL  Eight  or  nine  months  after 
the  sucker  has  been  planted,  the  banana  begins 
to  form  its  clnstera;  and  the  fruit  may  be  collected 
in  the  tenth  and  eleventh  months.  When  tho 
stalk  is  out,  tlte  fruit  of  which  has  ripened,  a 
sprout  is  put  fiwth,  which  again  bears  fruit  in 
three  months.  The  whole  labour  of  cnlUvStioa 
which  is  required  for  a  plantation  of  banaaas  is 
to  cut  the  stalks  kden  with  ripe  fruit,  and  to 
give  the  plants  a  slight  nourishment,  Mice  or 
twioea  year,  by  digginground  the  roots.  A  spot 
of  a  little  more  thou  a  thousand  square  feet  will 
contdn  from  thirty  to  forty  banana  plants.  A 
duster  of  bananas,  produced  on  a  single  plsmt, 
often  contains  from  one  hundred  and  sixty  to 
one  hundred  and  ei|^ty  fruits,  and  weighs 
from  seventy  to  eighty  pounds.  But  reckoning 
the  weight  of  a  cluster  only  at  forty  pounds, 
snch  a  plantation  would  produce  more  than  four 
thouatnd  pounds  of  nutritive  substraice.  M. 
Humboldt  cakalates  tint  aa  thirty-three  pounds 
of  wheat  and  ninety-nine  pounds  of  potatoes 
require  the  same  space  aa  that  in  which  four 
thousand  pounds  of  bananas  are  grown,  the  pro- 
doce  of  bananas  is  consequeatly  to  that  of  wheat 
aalSS:  l,and  to  that  of  potatoes  as  44  ;  1. 

The  bananaripened  in  the  hot-houses  of  Enrope 
has  an  insipid  taste;  but  yet  the  natives  of  both 
Indies,  to  many  millions  of  whom  it  supplies 
their  principal  food,  eat  it  with  avidity,  and  are 
satisfied  with  the  nourishment  it  affords.  This 
fruit  is  a  very  sugary  auhstance;  and  in  wonn 
couutries  the  natives  find  such  food  not  only 
satie^ing  for  the  moment,  but  permanently  nu- 
tritive. Yet,  weight  for  weight,  tho  nutritive 
matter  of  the  banana  cannot  at  all  be  compared 
to  that  of  wheat,  or  even  of  potatoes.  At  the 
same  time,  a  much  greater  number  of  individuals 
may  be  supported  upon  the  produce  of  a  piece 
of  ground  planted  with  bananas,  compared  with 
a  piece  of  the  same  size  tn  Europe  growing 
wheat.  Ilninbiddt  estimates  the  proportion  as 
twenty-five  to  one;  and  he  illustrates  the  fact  by 
remarking  that  a  European,  newly  arrived  in  the 
torrid  2one,  is  struck  with  nothing  so  much  as 
the  extreme  smollness  of  the  qtots  under  culti- 
vation round  acabin  which  contains  a  numerous 
fomily  of  Indians. 

The  ripe  fruit  of  the  banana  Is  preserved,  lika 
the  fig^  by  being  dried  in  the  sun.  This  dried 
banana  is  an  agreeable  and  healthy  aliment 
Ueal  is  extracted  from  the  fruit,  by  cutting  it 
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in  slioefl,  drying  it  in  the  snn,  and  then  ponnding 
it. 

The  facility  with  which  the  hanana  con  be  cnl- 
tivBted,  observtesa  recent  writer,  has donbtlesB  con- 
tributed to  arrest  the  progress  of  improvement  in 
tropical  regions.  In  the  new  continent  civiliza- 
tion first  commenced  on  the  mountains,  in  a  soil 
of  inferior  fertOity.  Necessity  awakens  industry, 
and  industiy  calls  forth  the  intellectual  powers  of 
the  human  race.  When  these  are  dereloped,  man 
does  not  sit  in  a  cabin,  gathering  the  fruits  of  his 
little  patch  of  banana,  asking  no  greater  lux- 
uries, and  proposing  no  higher  ends  of  \\§e  than  to 
eat  and  to  sleep.  He  subdues  to  his  use  all  the 
trensores  of  the  earth  by  his  labour  and  his  skiU; 
and  he  carries  his  industry  forward  to  its  utmost 
limits,  by  the  consideration  that  he  has  active 
duties  to  perform.  The  idleness  of  the  poor  Indian 
keeps  him,  where  he  has  been  for  ages,  little  ele* 
▼ated  above  the  inftsrior  animal;  the  industry 
of  the  European,  under  his  colder  iddes,  and 
with  a  less  fertile  soil,  has  surrounded  him  with 
all  the  blessings  of  society,  its  comforts,  its  affec- 
tions, its  virtues,  and  its  inteUectual  riches. 

In  a  very  interesting  and  instructive  paper  by 
Mr  John  Lindley,  **on  the  Tropical  Fruits  likely 
to  be  worth  cultivating  in  England,"  it  is  stated, 
upon  the  authority  of  Mr  Crawford,  that  some 
of  the  varieties  of  the  banana  possess  an  ex- 
quisite flavour,  snrpasnng  the  finest  pear;  and 
that  others  in  the  East  Indies  have  been  com- 
pared to  an  excellent  rennet  apple^  after  its 
sweetness  has  been  condensed  by  keeping  through 
the  winter.  Of  these  varieties  there  ate  so  many, 
that  they  would  be  as  difficult  to  describe  as  the 
sorts  of  apples  and  pears  of  Europe.  The  banana 
has  freqfuently  produced  its  bundles  of  yellow 
fruit  in  hot-houses  in  this  kingdom;  particularly 
at  Wynnstay,  the  seat  of  Sir  W.  W.  Wynn ; 
and  at  Messrs.  Loddiges*,  at  Hackney;  and,  ac- 
cording to  Mr  Lindley,  ^4t  appears  probable  that 
there  will  be  as  fittle  difficulty  in  ripening  the 
fruit,  as  that  of  any  tropical  tree  whatever." 

•  Saoo,  (^M^vf  farini/erihj  This  and  some 
other  species,  all  yielding  the  nutritious  forina 
called  sago,  are  natives  of  the  south-east  of  Asia, 
and  of  the  islands  of  the  Indian  ocean.  The 
sago,  or,  as  it  ia  called  in  the  Molucca  islands, 
the  libley  tree,  is  of  peculiar  appearance.  The 
trunk,  which  is  formed  of  the  bases  of  the  leaves, 
grows  at  first  very  slowly,  and  is  covered  with 
thorns;  so  soon,  however,  as  the  stem  is  formed, 
the  growth  of  the  tree  proceeds  with  great  ra- 
pidity, so  that  it  speedily  attains  its  fiill  height 
of  thirty  feet,  with  a  circumference  of  fire  to 
six  fiaet,  losing  in  this  stage  its  thorny  aooom- 
paniments.  Like  the  cocoa  nut  palm,  the  sago 
has  no  distinct  bark  that  can  be  peeled  off;  but 
the  trunk  consists  of  a  long,  hard,  ligneous  tube, 
about  two  inches  thick,  the  internal  area  of 

which  is  filled  with  a  kind  of  forinaoeous  pith, 


intermixed  with  numerous  longitudinal  fibres. 
The  maturity  of  the  tree  is  known  by  the  tran- 
spiration of  a  kind  of  whitish  dust  through  the 
pores  of  the  leaves,  and  when  this  appears,  the 
trunk  is  felled  near  to  the  ground.  Forrest,  in 
his  account  of  the  Molucca  islands,  thus  details 
the  process  of  sago  manu&cture:  '^The  tree 
being  felled,  is  cut  into  lengths  of  five  or  six 
feet.  A  part  of  the  hard  wood  is  then  sliced 
off,  and  Uie  workman  coming  to  the  pith,  cuts 
across  the  longitudinal  fibres  and  the  pith  to- 
gether, leaving  a  part  at  each  end  uncut.  So 
that  when  it  is  excavated  there  remains  a  trough 
into  which  the  pulp  is  again  put,  mixed  with 
water,  and  beaten  vrith  a  piece  of  wood.  Then 
the  fibres  separated  firom  the  pulp  float  at  top, 
and  the  flour  subsides.  After  bdng  deaaad  in 
this  manner  by  several  waters,  the  pidp  is  put 
into  cylindrical  baskets  made  of  the  leaves  of  the 
tree;  and  if  it  is  to  be  kept  some  time,  those 
baskets  are  generally  sunk  in  fresh  water  to  keep 
it  moist.  One  tree  will  produce  fi*om  two  to  four 
hundred  weight  of  flour."  We  seldom  see  sago 
in  Europe  but  in  a  granulated  state.  To  bring 
it  into  this  state  from  this  flour,  it  must  be  first 
moistened  and  passed  through  a  seive  into  a  very 
shallow  iron  pot,  held  over  a  fire,  which  enables 
it  to  assume  a  globular  form.  Thus  all  our 
grained  sago  is  half  baked,  and  will  keep  long. 
The  pulp  or  powder  of  which  this  is  made,  will 
also  keep  long  if  preserved  from  the  air;  but  if 
exposed,  it  presoitly  turns  sour.  Loaves  of 
bread  are  sometimes  made  in  the  Molucca  idands 
of  sago  flour,  and  baked  in  small  ovens,  the  floors 
of  which  are  divided,  by  means  of  partitions, 
into  cells  about  the  size  of  an  octavo  volume. 

Sago  has  lately  been  used  in  this  country, 
mixed  with  wheaten  flour,  for  bread.  In  certain 
proportions  it  makes  a  very  palatable  bread;  but 
if  used  in  excess,  the  farina,  of  which  it  entirely 
consists,  renders^ the  bread  heavy,  and  less  di- 
gestible than  wheaten  flour  alone.  The  sago 
palm  afibrds  a  greater  quantity  of  nourishing 
matter  than  any  other,  except  the  banana.  As  it 
grovrs  spontaneously,  and  in  great  abunduice  in 
the  Asiatic  islands,  a  means  of  subsistence  is  thus 
aflbrded  to  the  indolent  natives,  without  much 
toil  or  ingenuity.  The  single  trunk  of  a  tree 
in  its  fifteenth  year,  sometimes  furnishes  six 
hundred  pounds  of  sago.  Mr  Crawford  has  cal- 
culated in  his  History  of  the  Indian  Archipelago, 
that  a  single  acre  of  land  will  support  four  hun- 
dred and  thirty-five  sago  palms,  which  will  an- 
nually produce  120,500  lbs.  of  sSgo. 

The  Qfcas  cincinalufy  sometimes  mentioned 
as  the  only  sago  planf^  yields  a  very  inferior 
kind. 

The  Mawritia  Palm,  which  also  yields  sago, 
grows  in  great  abundance  on  the  banks  of  the 
Orinoco  river,  in  South  America.  This  whole 
country  is  subject  to  inundations;  and  the  fan- 
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like  branches  of  these  trees^  look  like  a  forest 
rising  out  of  the  expanse  of  waters.  The  navi- 
gator who  passes  along  the  delta  of  the  Orinoco, 
is  surprised  to  see  the  tops  of  these  trees  lighted 
with  fires.  They  are  kindled  by  the  Gaunchos, 
a  people  who  have  remained  for  ages  in  these 
marshes,  secured  from  the  floods  by  living  in  the 
palm  trees.  In  the  branches  they  suspend  mats, 
which  they  fill  with  day;  and  on  this  damp 
earth  kindle  the  fires  which  are  necessary  for 
their  comfort.  Sir  Walter  Raleigh  saw  and  de- 
scribed these  people.  The  palm  ofi^ers  to  this 
rude  race,  as  well  as  to  other  tribes  who  inhabit 
the  gulf  of  Darien,  and  the  watery  lands  be- 
tween the  Guarapitha  and  the  mouths  of  the 
Amazon,  a  safe  habitation  amidst  the  inunda- 
tion^to  which  those  countries  are  subject.  But 
it  affords  them  also  in  its  firuit,  its  &rinaceous 
bark,  its  sap  abounding  with  sugar,  and  its  fibrous 
stalks,  pleasant  food  to  eat,  wine  to  drink,  and 
thread  to  make  cordage  and  hammocks.  ^'It 
is  curious  to  behold,"  says  Humboldt,  '^in  the 
lowest  stage  of  civilization,  the  existence  of  a 
whole  race  depending  upon  a  single  species  of 
palm,  in  a  similar  degree  with  those  insects  which 
subsist  upon  one  species  of  flower. 

The  Cabbage  Palm  (areca  oleracea).  This 
is  one  of  the  most  beautiful  and  stately  of  the 
palm  tribe,  and  hence,  in  some  of  the  tropical 
islands,  has  received  the  name  of  the  palmetto- 
royal.  The  stem,  which,  at  its  base,  measures 
seven  feet  in  circumference,  ascends  straight  and 
tapering  to  a  gigantic  height.  Logan  mentions 
some  of  them,  when  the  island  of  Barbadoes  was 
first  taken  possession  of  by  Europeans,  as  two 
hundred  feet  in  height ;  but  Mr  Buges  observes, 
that  the  highest  in  his  time  in  the  island  was 
one  hundred  and  thirty-four  feet.  '^I  am  in- 
clined to  believe,"  says  Bryan  Edwards,  *'  that  I 
have  seen  them  in  Jamaica  upwards  of  one  hun- 
dred and  fifty  feet  in  height ;  but  it  is  impossible 
to  speak  with  certainty  without  an  actual  mea- 
surement." Near  the  base  the  trunk  is  of  a 
brown  colour,  hard,  woody,  and  jointed,  with  a 
pith  inside  like  the  elder.  The  upper  part  of 
the  trunk,  from  whence  the  foliage  springs,  re- 
sembles a  well  tumed*finely  polished  baluster,  of 
a  lively  green  colour,  gently  swelling  from  its 
pedestal,  and  diminishing  gradually  to  the  top, 
where  it  expands  into  branches,  waving  like 
plumes  of  ostrich  feathers.  These  are  decorated 
with  numerous  leaflets^  some  of  which  are  about 
three  feet  long,  and  an  inch  and  a  half  broad, 
tapering  into  a  sharp  point.  The  leaflets  gradu- 
ally decrease  in  size  as  they  approach  the  extre- 
mities of  the  branches.  This  lofty  regular  group 
of  foliage,  impelled  by  the  most  gentle  gale,  and 
constantly  waving  in  feathery  elegance,  is  an  ob- 
ject of  beauty  which  cannot  be  imagined  by  an 
inhabitant  of  temperate  climes,  unused  to  the 
m^^ifioent  vegetation  of  a  tropical  sun.      The 


seed  is  enclosed  in  a  brown  spatha,  which  rises 
from  the  centre  of  the  branches,  and  hanging 
downwards,  consists  of  small  oval  nuts,  not  un- 
like a  bunch  of  dried  grapes,  but  much  longer  in 
proportion  to  their  circumference.  Within  the 
leaves,  which  constitute  the  summit  of  the  trunk, 
the  portion  called  the  cabbage  lies  concealed. 
This  substance  is  white,  about  two  feet  long,  of 
a  cylindrical  form,  and  the  thickness  of  a  man's 
arm.  It  is  composed  of  longitudinal  flakes  like 
ribands,  and  so  compact  as  to  form  a  solid  crisp 
body.  When  eaten  raw,  it  tastes  somewhat  like 
the  almond,  but  more  tender  and  delicious. 
When  cut  into  slices  and  boiled,  it  is  served  up 
with  meat  as  a  vegetable  dish.  To  obtain  this 
very  small  portion,  growing  on  the  very  summit 
of  such  a  stately  trunk,  the  noble  tree  must  be 
felled  to  the  ground.  In  the  place  where  the 
cabbage  grew,  a  species  of  beetle  very  genefally 
takes  up  its  abode,  and  deposits  its  eggs,  iix>m 
which,  in  due  time,  grubs  are  hatched,  that  have 
received  the  name  of  palm  tree  worms.  By  the 
n^Toes  these  are  reckoned  a  very  great  luxury; 
and  Stedman  thus  gives  an  account  of  them  in 
his  History  of  Surinam :  '^  Another  n^;ro  also 
brought  in  a  regale  oigroe-groBy  or  cabbage  tree 
worms,  as  they  are  called  in  Surinam.  This 
reptile  grows  to  the  size  and  thickheas  of  a  man's 
thumb,  and  is  extremely  fat.  However  disgust- 
ing to  appearance,  these  worms  are  a  delicious 
treat  to  many  people,  and  they  are  regularly  sold 
at  Parameribo.  The  manner  of  dresang  them 
is  by  frying  them  in  a  pan,  with  a  very  little 
butter  and  salt,  or  spiting  them  on  a  wooden 
skewer.  In  taste  they  partake  of  all  the  spices 
of  India,  as  mace,  cinnamon,  cloves,  nutmeg. 
Several  species  of  these  worms  are  produced  in 
all  the  pahn  trees  when  beginning  to  rot ;  but 
some  are  larger  than  others.  They  are  all  of  a 
pale  yellow  colour,  with  black  heads." 

Camauba  Palm  (oorypha  eerifera).  This 
palm  is  a  native  of  Brazil,  and  grows  in  the  low 
lands  on  the  banks  of  rivers.  It  attains  the 
height  of  thirty  feet.  The  leaves  are  two  feet  in 
length,  and,  while  young,  are  folded  up  like  a 
fim;  when  expanded,  they  measure  two  feet  in 
breadth.  K  they  are  cut  firom  the  tree  when 
they  have  attained  their  full  growth,  and  are 
placed  to  dry  in  the  shade,  a  considerable  quan- 
tity of  light  coloured  scales  is  loosened  from  their 
surface.  These  scales^  when  subjected  to  a  heat 
of  206®  Fahrenheit,  melt  into  a  substance  ex- 
actly resembling  wax.  It  is  of  a  pale  yellow 
colour,  and  on  cooling,  becomes  hard  and  brittle. 
Alcohol,  unless  heated,  has  not  the  power  of  dis- 
solving this  wax.  Fixed  oils,  at  tiie  tempera^ 
ture  of  boiling  water,  cause  its  solution.  Its 
specific  gravity  is  .980.  It  possesses  most  of  the 
properties  of  bees'  wax,  and  can  be  formed  into 
candles,  which  bum.  with  a  good  and  steady 
light.    The  addition  of  a  tenth  part  of  tallow 


randeis  tlieae  caodlas  less  biiiUe,  without  im- 
parting to  them  any  nnpleaasnt  smell,  or  mate- 
rUlly  impuriDg:  the  intensity  of  the  light.  Ex- 
cellent candles  are  also  made  from  a  mixture  of 
three  parts  of  this  wax  and  one  part  of  common 
bee^  wax.  A  quantity  of  the  wax  of  this  palm 
■was  sent  to  England  from  Rio  de  Janeiro,  and 
subjected  to  a  chemical  analysis  by  Mr  Btande. 
Tlie  result  of  theee  experiments  was  highly 
Batie&ct<^  as  to  ita  efficiency  as  a  mbetitnte  for 
wax  candles.  We  know  not  whether  its  em- 
ployment for  this  pnrpoae  be  still  persevered  in. 

The  lesres  are  not  ^e  only  nse^  part  of  the 
camanba  palm.  The  green  fruit,  after  being 
boiled  in  sereral  waters,  affords  a  nntritiTe  food; 
the  pith  of  the  stem  of  the  yonng  plants,  after 
being  bruised  in  water,  is  likewise  applied  to  the 
same  purpose.  The  kernel  of  the  fruit,  when 
ripe,  is  covered  with  a  layer  of  sweet  pulp,  and 
this  is  found  to  be*  wholesome  food  for  cattle. 
The  leaTes  make  a  reiy  durable  corering  for 
houses,  and  in  such  service  will  sustun  every 
vicissitude  of  weather  for  twenty  yean  without 
requiring  to  be  renewed.  The  tmiik  of  the  tree 
is  a  nsefiil  wood  for  buUdlng  houses,  making 
fences,  and  a  variety  of  other  purposes. 

Ti«  Oerotylon  Andicola,  another  species  of 
palm,  also  yields  a  substance  somewhat  resem- 
bling wax.  This  palm  is  a  native  of  the  Andes, 
towering  in  majestic  beanty  on  mountains  which 
rise  many  hundred  toises  above  the  level  of  the  sea, 
approaching  even  to  the  verge  of  perpetual  snow, 
Humboldt  describee  the  tree  as  attuning  to  the 
prodigious  height  of  one  hundred  and  nxtyfeet, 
while  it  differs  from  all  the  oUier  species  of  palms 
in  flourishing  under  a  much  colder  temperature. 
The  trunk  of  the  cerozyton  is  covered  with  a 
peculiar  kind  of  varnish,  posses^ng  some  of  the 
properties  of  wax.  Vaaquelin  subjected  this 
product  to  chemical  analysis,  and  found  that  it 
contained  two-thirds  of  resin  and  one-third  of 
wax,  thus  differing  materially  from  the  inflam- 
mable substances  obtained  from  the  corypha. 

£kns  (TuiMsnm.  This  palm  grows  in  vari- 
ous parts  of  Africa.  It  grows  best  in  shady 
places,  and  atbuns  the  height  of  fifteea  to  six- 
teen f^t.  The  fr^it  resembles  the  stone  of  the 
data.  When  ripe,  this  nut  is  heated  by  fermen- 
tation, and  then  coarsely  pulverized  in  hollow 
cylinders,  by  which  its  oily  matter  is  separated. 
It  is  then  macerated  in  hot  water,  when  the  oil 
gradually  coUecta  on  the  surface,  and  cooling, 
concretes  into  a  thick  unctuous  cake,  of  a  light 
lemon  colour,  with  little  or  no  taste,  but  having 
a  rich  perfume.  At  the  ordinary  temperature 
of  the  air  it  is  not  a  fluid  oil.  At  69°  it 
b^ns  to  be  slightly  opaque ;  at  62°  it  is  of  the 
consistence  of  honey ;  at  45°  it  is  proportionably 
thicker,  but  still  retains  a  degree  of  soilness.  It 
is  heavier  than  most  of  the  other  expressed  oils. 
The  quantity  of  oil  in  these  nuts  Is  very  con- 


siderable, one  galloa  of  nuts  usually  producing  % 
quart  of  oil.  This  oil  is  liaed  as  butter  by  die 
nativea  of  the  Gold  Coast,  entering  into  all  their 
culinary  preparations;  and  when  eaten  fresh,  is 
a  delicate  and  wholesome  orUcle  of  diet,  differing 
as  much  frtim  the  palm  oil  imported  into  Eng- 
land, as  fresh  butter  does  from  that  which  is  ran- 
dd.  It  is  employed  in  this  country  to  make  a 
soap,  which  bean  the  name  of  palm  soap  ;  and 
also  enters  into  the  oomposition  of  other  articles 
of  perfumery.  The  quantity  used  for  home  con- 
sumption in  1830  was  160,000  cwt. 


CHAP.  XXIX. 

IBS  TAM,  AXBOW  BOOT,  AHD  ALLIACBOUS  PLURB. 

TasBE  are  several  planta  belonging  to  the  mo- 
nocotyledonous  divimon  whose  roots  are  service- 
able to  man  as  food,  especially  some  of  those 
which  possess  a  iarinaceous  or  starchy  substance. 
Although  none  of  these  are  equal  in  value  to  the 
potato,  which  will  be  described  afterwards,  yet 
there  are  a  few  which  deserve  notice  as  affording 
a  connderable  quantity  of  a  farina  as  pure  a* 
that  derived  from  the  cerealla. 

The  Yam  (dioieorea  tativa),  belongs  to  the 
dasB  diaeia,  and  order  hacaadria  of  IJnDKus. 
los.  It  is  an  herbaceous  climb- 

ing plant,  with  a  lender 
st^igrowing  to  the  height 
of  about  twenty  feet.  The 
;  '    leaves  have  long  foot  stalks, 

I  ^  and  are  smooth  and  sharp 

I  pointed.     The  flowers  aie 

I  small  spikes,  arising  frvm 

the  base  of  the  leaf  stalk. 
The  roots  are  flat,  either 
g  palmated,  a,   or   irregulai 

y  shaped,    (,    about    twelve 

inches  in  diameter ;  exter- 
nally of  a  dark  brown  colour,  approaching  to 
black ;  internally  white. 

TAe  Winged  Yam  (dioieorea  alataj,  is  ano- 
ther species  frequeutiy  cultivated.  Its  roots  are 
much  larger  than  the  other,  being  frequently 
three  feet  long,  and  wei^ilng  about  thirty 
pounds. 

It  is  supposed  that  the  yam  was  originally  a 
native  of  the  East  Indies,  and  frvm  thence  was 
conveyed  to  the  West  India  islands  by  the  ori- 
ginal settlers,  for  it  is  no  where  found  growing 
in  a  natural  state  in  these  islands.  On  the  Main- 
bar  coast,  and  In  the  island  of  Ceylon,  on  the 
contraiy,  it  is  a  common  indigenous  plant,  grow- 
ing in  the  woods  with  great  luxuriance.  It  is 
extensively  cultivated  in  the  tropical  parts  of 
the  continents  of  Africa,  Aria,  and  America,  and 
a  there  an  excellent  subetitnt*  for  the  potatoe. 
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It  is  eauly  raised,  is  very  prodactive,  aud  re- 
sembleg  the  potatoe  in  its  qualities,  only  is  of  a 
closer  texture.  When  iag  out  of  the  earth  the 
roots  are  put  for  some  time  to  dry  in  an  airj 
'place,  and  nrnj  afterwards  be  kept  ia  casks  or  in 
sand  for  a  long  time.  Tliey  are  used  either 
roasted  or  boiled,  and  form  a  Buliatitnt«  for  bread. 
Yams  are  rused  from  the  cuttings  of  the  roots, 
which  are  planted  generally  in  August,  and  oome 
to  maturity  in  four  or  five  mouths.  Brown,  in 
his  account  of  the  culture  of  this  plant,  mentions, 
that  in  dividing  the  roots  for  aeed  plants  a  p<H> 
tionof  skin  must  be  left  on  each  piece,  other- 
wise no  germination  will  take  place,  for  Ue  says, 
that  by  this  skin  alone  they  germioate^  the  rooU 
having  no  apparent  buds  or  eyes,  but  they  cast 
out  their  weakly  stems  irom  every  part  of  Qie 
sur&ce  alike. 
iKmAH  AKBOwRooifJ/onuWaarsiw/JMiaiaJ. 


This  is  an  herbaceous  perennial  plant,  of  the  class 
monandria,  and  order  moitogimia  of  LinnieuB,  and 
R  native  of  the  south  of  Africa.  It  grows  to  the 
height  of  two  or  three  feet,  has  broad  pointed 
leaves,  and  beam  a  spike  of  small  white  fiowers. 
Tt  b  cultivated  to  some  extent  in  the  islands  of 
the  Weet  Indies  and  in  parts  of  India,  for  the 
purpose  of  obtaining  a  forinaceons  powder  from 
its  roots,  well  known  as  the  substance  called 
arrow  root.  This  latter  name  it  obt(uned  frvm 
confounding  it  with  another  plant  from  which 
the  Indians  extract  a  poison  with  which  they 
anoint  their  arrows.  There  are  two  spedes^  the 
mtranla  antndinacta  and  ramoiiuma,  which 
yield  the  arrow  root.  The  process  is  as  follows: 
When  the  roots  are  a  year  old  they  are  dug  up, 
and  carefully  washed  in  clean  water.  They 
then  eitJier  grated  or  beaten  into  a  pulp,  ii 
large  wooden  mortar.  This  pulp  is  then  thrown 
into  a  quantity  of  clean  water,  and  after  thorough 
ablation,  all  the  fibrous  matter  is  collected  with 
the  hand,  squeezed,  and  thrown  out.  The  re- 
maining milky  fluid  contains  the  farina,  mixed 
with  water,  and  a  portion  of  the  remaning 
fibrous  matter.  This  latter  ia  separated  by  strain- 
ing through  a  sieve,  when  the  liquid  is  then  al- 
lowed to  rest,  the  starch  subsides  to  the  bottom. 


and  the  water  ia  drained  off.  The  white  pasty 
residuum  ia  i^aln  washed  in  a  fartha  portion  of 
water,  and  allowed  to  eubdde  as  before ;  and  this 
process  is  iometimei  repeated  a  third  time  and 
even  ofteoer,  if  a  very  fine  powder  is  required. 
The  powitt  is  finally  spread  on  ckon  whitf 
cloths,  and  dried  in  the  Bon;  and  in  this  state  is 
fit  for  use,  and  will  keep  for  any  length  of  time, 
provided  moisture  is  kept  from  it. 

ComoH  Ardh,  or  Wi.ee  Robin  Camm  vtaeu- 
lalumJJ  This  plant  belongs  to  the  class  MoiuKto, 
and  order  po^cHuJf-^  of  Limueus.    The  root  is 
perennial,  tuberous,  about  the  dee  of  the  thumb, 
sending  off  many  long  simple  fibres.    The  leavee 
commonly  three  or  four,  growii^  from  each 
root;  theae  are  arrow-aliaped,  of  a  deep  green 
or  purplish  colour,  beset  with  many  reins  and 
dock  spots,  and  stand  upon  long  grooved  and 
somewhat  triangularly-diaped  footstalks.    7%(> 
,^       flower-elalk  is  very  short  and  channel- 
diaped ;  the  calyx  ia  a  sheaf  of  one  leaf, 
la^,  oval,  nerved,  and  enchwng  the 
spadlx,  which  is  round,  club-shaped, 
fleshy,  above  of  a  purple  colour,  bdow_ 
whitish,  standing  in  the  centre  of  the 
\     sheath,  and  supporting  the  paita  ne- 
',    ceeeary  to  fructification.     On  troring 
;     it  towards  the  base,  we  first  discover 
the  nectaries,  or  several  oval  corpuKles, 
which  are  terminated  by  long  tapering 
points;  next  to  them  are  placed  the 
anthers,  which  are  quadrangular,  united,  and  of 
a  purple  colour ;  under  them  again  we  find  more 
nectaries,  and  laaUy  tiie  germina,  which  are  very 
numerous,  round,  without  styles,  and  crowned 
with  small  bearded  stigmata.    This  curious  spe- 
dea  of   infloreseenoe  displays  itself  early  In 
spring ;  but  the  berries  do  not  ripen  till  late  in 
the  summer,  when  they  appear  in  naked  clus- 
teis,  of  a  bright  scarlet  colour,  making  a  con- 
spicuons  Bppeoranoe  under  the  hedges,  where 
they  commonly  grow.    The  root,  in  ita  recent 
Stat*,  cont^ns  a  milky  juice,  extremely  acrimo- 
nious, and  in  this  state  it  is  used  in  medicine  oi 
a  powerful  stimulant.     This  acrimony  is,  how- 
ever, disripat«d  by  drying  and  bj  the  application 
of  heat,  when  the  substance  of  the  root  then  be- 
comes a  bland  forinaceous  matter,  like  arrow 
root.     For  this  purpose  It  is  either  roasted  or 
boiled,  then  dried  and  pounded  in  a  mortar,  the 
akin  being  previously  peeled  off.     The  powder  is 
said  to  possess  a  saponaceous  quality,  and  has 
been  used  for  cleaning  linen  instead  of  soap.    It 
forms  also  the  Cypreit  poteder  of  the  Pari^ans, 
much  used  as  a  cosmetic  for  the  skin. 

The  Egyptian  Arum  Canim  col^auia)  abounds 
in  X^yp^  Syria,  and  the  adjacent  countries,  and 
is  extensively  cultivated  for  the  sake  of  its  laige 
esculent  roota,  which  are  no  less  esteemed  than 
those  of  the  other  species  of  the  same  plant. 
Taro  farvBt  etculmtum)   ia   another  species 
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cnllivstcd  In  the  PolTnefdan  ial&nds.  The  root 
requiTW  to  be  planted  in  *  hard  soil,  and  kept 
coTered  with  water  from  nine  to  fifteen  moath^ 
when  it  is  fit  to  eat,  though  it  increaaaa  in  uza 
and  excellence  for  two  years  more.  In  the  natu- 
ral state  both  the  foliage  and  roots  of  taro  hare 
all  the  pnngent  acrid  qualities  that  mark  the 
genns  to  which  the  plant  belongs;  but  these  are 
so  diaripaled  by  cooking,  whether  baking  or  boil- 
ing, that  they  become  mild  and  palatable,  with 
no  pecnliar  flavonr  more  than  belongs  to  good 
bread.  The  islanders  bake  the  root  in  the  na- 
tive ovens  in  the  same  way  as  the  bread  frnit, 
and  then  beat  the  paste  into  a  mass  like  dough, 
called  ^0*.  It  is  eaten  by  thmsUng  the  fore- 
fii^er  of  the  right  hand  into  the  mass,  and  se- 
curing  as  mnch  as  will  adhere  to  it,  paadng  it 
into  the  month  with  a  hasty  reroliing  motion 
of  the  hand  and  finger. 

GutLiO  (aiUam  tatimmt).  SeTetal  bnlbong 
roate^>laiitH  belonging  to  the  natnral  order  lili- 
aeeiB,  Of  which  gariio  is  the  type,  have  a  peculiar 
pungency,  which  habit  has  rendered  grateful  as 
■n  article  of  food,  or  rather  as  an  addition  to  other 
more  insipid  riands.  Garlic  belongs  to  the  daas 
k^KOMdria,  and  order  monegjmui  of  IJnncns. 
The  root  is  perennial,  eompoeed  of  sereral  bulbe. 


enveloped  In  a  common  membrane,  and  from  its 
bane  sends  off  many  long  white  fibres.  The 
stem  is  ample,  and  rises  aJwnt  a  foot  and  a  half 
in  height;  the  leave*  at  the  root  are  nnmerons, 
on  the  stem  few ;  they  sie  all  long,  flat,  gm»- 
like.  The  flowers  of  all  the  plants  of  this  spe- 
cies arise  between  the  small  bulbs,  or  rocambolee, 
which  terminato  the  stem  in  a  cluster.  Each 
flower  is  very  small,  whitieh,  and  commonly 
abortive.  The  oalyx  is  a  ^)atbs  common  ti 
the  florets  and  bnlbs;  it  is  withered,  and  of  a 
ronndish  sh^>e.    The  corolla  consists  of  nx  ob- 


long petals.  The  filaments  ore  six,  tapering  al- 
ternately, trifid,  shorter  than  tho  corolla,  and 
famished  with  oblong  erect  antherE.  The  ger- 
men  is  placed  above  the  insertion  of  the  corolla, 
short,  angular,  and  supports  a  simple  style,  ter- 
minated by  an  acute  stigma.  The  capsule  is 
short,  broad,  tiilobed,  three-ceUed,  three-valved, 
and  contains  roundish  seeds.  It  flowers  in  July. 
This  species  of  gariic,  accordit^  to  LinnEcus, 
grows  spontaneously  in  Sicily ;  but  as  it  is  much 
used  both  for  culinary  and  medicinal  purposes, 
it  has  been  long  very  generally  cultivated  in  gar- 
dens. It  shows  the  same  propensity  to  forming 
bnlba,  instead  of  Sowars,  as  the  rocambole  garlic, 
wMch  it  aba  resembles  in  other  respects.  Every 
part  of  the  plant,  but  especially  the  root,  has  a 
pui^ent  acrimonious  tasto,  and  a  peculiar  rather 
ofRsnnve  odour.  This  odour  is  extremely  pene- 
trating and  diffnnve,  for  on  the  root  being  taken 
into  the  stomach,  the  alliaceous  scent  impic^ 
nates  the  whole  system,  and  is  discoverabla  in 
the  various  excretions.  This  volatile  matter  is, 
in  pert  at  least,  an  essential  oil,  which  may  be 
obt^ned  in  distillation  in  the  ordinary  maoBar ; 
and  like  the  oils  of  many  of  the  siliquose  plants, 
sinks  in  water.  Applied  to  the  skin,  gariio  has 
the  same  effects  as  a  blister.  This  plant  was  first 
cultivated  in  England  in  1548.  It  is  a  hwdy 
plant,  and  thrives  best  in  a  rich  dry  soil.  There 
are  three  species  of  garlic  which  grow  wiU  In 
Britain,  the  sand,  the  crow,  and  the  leek  gvdic 
The  wild  garlic  of  Kamchatka  ('a/Humur^i'Mai^ 
is  eagerly  gathered  by  the  natives,  and  used  with 
their  food,  and  also  as  a  medicine  for  the  c<m  of 

The  OinoM  CalHuaieapaJ.  This  is  a  biennial 
herbaceous  plant,  with  long  tabulated  leaves,  a 
swelling  pithy  stalk,  thicker  in  the  middle  than 
at  either  end.  The  flowers  ore  In  the  form  of  a 
large  spherical  head,  which  blow  out  the  second 
summer  after  sowing.  The  root  is  in  form  of  a 
series  of  concentric  coats,  varying  in  size  accord- 
ing to  the  soil  and  climate,  and  also  in  colour, 
fimn  a  wine-red  to  white.  The  peculiar  flavour 
is  leas  intense  or  acrid  than  that  of  the  garlic, 
and  there  is  also  more  of  a  mndlaj^nous  nutri- 
tive substanoe  in  the  bulb.  The  flavour  also 
varies  much,  according  to  tite  axe  of  the  bulb, 
the  small  reddish  onions  having  much  more  pun- 
D;ency  than  the  larger  ones.  There  are  at  least 
twenty  varieties  of  this  plant. 

The  onion  was  known  and  cultivated  at  a  very 
early  period  in  Brit^.  It  is  not  supposed  that 
any  variety  of  it  is  indigenous,  unce  the  large 
and  mild  roots  which  are  imported  from  wanner 
climates  deteriorate  both  In  nze  and  sweetness 
after  having  been  cultivated  a  fow  years  in  this 
climate.  The  onion  called  the  Strosburgh,  ^d 
the  varieties  which  have  been  obtained  &om  it 
in  this  country,  appear  to  be  the  most  natural- 
ized, as  they  are  the  hardiest  which  are  grown. 
2i. 
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It  \By  therefore,  probable  that  this  plant  was  first 
introduced  into  England  from  the  central  parts 
of  continental  Europe;  although  it  may  have 
been  originally  the  native  of  countries  &rther  to 
the  south,  and  have  been  rendered  hardier  and 
less  prone  to  d^nerate  from  its  gradual  change 
of  climate. 

The  onions  of  Spain  and  Portugal,  and  even 
those  of  the  south  of  France,  are  vexy  superior 
to  the  common  onion  of  our  gardens,  being  of  a 
much  larger  size,  and  more  mild  and  succulent. 
These  sorts,  however,  will  not  bear  the  colder  cli- 
mate of  this  country  without  degenerating,  while 
their  seed  seldom  comes  to  maturity  in  Britidn. 

Though  the*  history  of  the  onion  can  be  but 
imperfectly  traced  in  Europe,  there  is  no  doubt 
as  to  its  great  antiquity  in  Africa,  since  there  is 
evidence  to  show  that  this  bulb  was  known  and 
much  esteemed  in  Egypt  2000  years  before  Christ. 
It  still  forms  a  favourite  addition  to  the  food  of 
the  Egyptians.  Hasselquist,  in  a  panegyric  on  the 
exquisite  flavour  of  the  Egyptian  onion,  remarks, 
that  it  is  no  wonder  the  Imelites,  after  they  had 
quitted  their  place  of  bondage,  should  have  re- 
gretted the  loss  of  this  delicacy;  for  whoever  has 
tasted  of  the  onions  of  Egypt,  must  acknowledge 
that  none  can  be  better  in  any  part  of  the  universe. 
*'  There,"  says  he,  ^  they  are  mild  and  pleasant  to 
the  palate ;  in-other  countries  they  are  strong  and 
nauseous.  There  they  are  soft  and  yielding ;  but 
in  countries  to  the  north  they  are  hard,  and  their 
coats  so  compact,  as  to  render  them  less  easy  of 
digestion."  The  Egyptians  divide  them  into 
four  parts,  and  eat  them  roasted  together  with 
pieces  of  meat ;  which  preparation  they  consider 
80  delicious,  that  they  devoutly  wish  it  may  form 
one  of  the  viands  of  Paradise.  A  soup  made  of 
these  onions  was  pronounced  by  the  learned  tra- 
veller to  be  certainly  one  of  the  best  dishes  of 
which  he  ever  partook. 

This  predilection  for  the  savoury  bulb  extends 
in  Africa  beyond  the  country  of  the  Nile.  Major 
Denham,  in  his  route  south  from  Bomou,  ob- 
served numerous  gardens ;  but  the  only  veget- 
able produced  in  them  appeared  to  be  onions. 

The  following  varieties  of  the  onion  are  those 
commonly  cultivated  in  our  gardens : 

Dutch  blood  red. 

Deptford. 

Early  silver  skinned. 

Globe. 

James  long  keeping. 

Lisbon. 

Pale  red. 

Potatoe  onion. 

Silver  skinned. 

Spanish. 

Strasbargh. 

OVipoli. 

Trae  Portugal. 

Two-bladed. 

Welsh. 

YeUow. 


A  rich  mellow  ground,  on  a  dry  subsoil,  is  the 
most  favourable  to  the  growth  of  this  plant.  It 
is  propagated  by  seed  sown  broad-€ast  in  spring; 
the  quantity  of  seed  being  regulated  according 
to  the  destination  of  the  onions,  whether  they 
are  to  be  drawn  young,  or  to  remain  for  bulbing. 
The  plants  b^n  to  bulb  in  June,  increanng  in 
growth  tiU  the  middle  of  August,  when  the  necks 
shrink  and  the  leaves  decay ;  they  are  then  in  a 
fit  state  to  be  drawn,  and  preserved  for  the  win- 
ter store. 

A  method  of  improving  the  size  of  onions,  by 
transplanting  them,  was  recommended  by  Wor- 
lidge,  so  early  as  the  beginning  of  the  seventeenth 
century,  in  his  **  Systema  Horticultune ;"  and 
this  practice  has  lately  been  revived  with  great 
success  by  some  eminent  horticulturists. 

The  theory  on  which  it  is  founded  is  extremely 
ingenious.  Every  plant  which  lives  longer  than 
one  year,  generates  the  sap  or  vegetable  blood 
which  will  elaborate  the  leaves  and  roots  of  the 
succeeding  spring.  In  bulbous  roots  this  re- 
served sap  is  deposited  in  the  bulb,  which,  in  a 
great  measure,  it  composes.  Now  the  store  which 
is  thus  formed  varies  considerably  in  the  same 
species  of  plant,  according  to  the  particular  cir- 
cumstances under  which  it  is  raised.  Thus  the 
onion  in  the  south  of  Europe  accumulates  a  much 
greater  quantity  in  a  single  season,  under  a 
greater  degree  and  longer  duration  of  heat,  than 
is  afibrded  by  our  colder  climates,  and  therefore 
it  acquires,  in  a  given  time,  a  much  hunger  size. 
Mr  Knight  was  induced  by  these  observations  to 
suppose  that  two  short  and  variable  summers  in 
England  might,  perhaps,  be  equal  in  efiect  to 
one  long  and  bright  season  in  Portugal ;  and,  ac- 
cordingly, he  attempted  a  method  of  culture 
which  has  proved  his  inference  to  be  correct.  In 
pursuance  of  this  plan,  seeds  of  the  Portugal 
onion  were  sown  in  spring  very  thickly,  on  a 
poor  soil,  and  in  a  shady  situation.  Under  these 
circumstances,  the  bulb  in  the  autumn  had  at- 
tained scarcely  beyond  the  size  of  a  large  pea.  The 
bulbs  were  then  taken  from  the  ground  and  pre- 
served during  the  winter ;  in  the  ensuing  spring 
they  were  again  planted  at  equal  distances. 
From  this  treatment  the  plants  afforded  bulbs 
very  superior  to  those  reused  immediately  from 
seed,  some  exceeding  five  inches  in  diameter; 
and  being  more  matured,  they  may  be  preserved 
sound  throughout  the  winter  with  greater  cer- 
tainty than  those  which  are  raised  from  seed  in 
a  single  season.  Many  other  cultivators  pazsue^ 
with  some  slight  alterations,  the  same  method, 
and  find  it  perfectiy  successfiil. 

It  is  found  that  in  those  countries  in  which 
the  onion  comes  to  the  greatest  perfection,  the 
practice  of  transplanting  it  prevails. 

In  Portugal  it  is  sown  in  November  and  De- 
cember on  a  moderate  hot-bed,  and  protected 
from  the  frost ;  in  which  situation  the  plants  re- 
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"318111  till  April  or  May,  when  they  are  trans- 
planted to  a  rich  soil. 

Onions  are  considered  wholesome  under  any 
form ;  but  they  become  more  saccnlent  and  mild 
after  haying  nndezgone  culinary  preparation. 

The  Welsh  Omm^  or  CibmtU  (aUium  fiOuU^ 
sumjf  b  originally  from  Siberia.  It  is  a  hardy 
plants  and  strong  in  flayonry  approaching  more 
nearly  to  garlic  than  onion.  This  species  does 
not  form  a  bulb.  The  cultiyation  of  the  ciboule 
has  been  known  in  England  since  the  early  part 
of  the  seyenteenth  century ;  how  much  earlier 
tliere  are  now  no  means  of  knowing.  It  is  much 
leas  cultiyated  in  the  present  day  than  it  was  in 
former  times,  when  broths  and  pottages,  seasoned 
with  the  green  tops  of  the  onion  tube,  were  more 
in  fiishion.  It  is  now  only  occasionally  raised 
for  a  spring  crap.  For  this  purpose  the  seed  is 
sown  at  the  end  of  July  or  August ;  in  a  fort- 
night the  plants  usually  appear  aboye  ground ; 
but  in  October  their  leayes  wither,  and  the 
ground  appears  quite  bare.  In  the  beginning  of 
the  ensuing  year,  howeyer,  they  become  reno- 
vated, and  in  March  are  fit  for  drawing  to  be 
used  as  onions.  The  seaUen  is  another  name 
giyen  to  long-necked  onions^  which  produce 
leayes  abundantly,  but  do  not  bulb. 

The  Treey  or  buUhbtaring  Onion  (idlium  cepoy 
yar.  viviparwnjy  is  a  singular  yariety,  which  has 
probably  been  produced  by  climate.  It  runs 
with  a  strong  stem,  about  two  feet  in  height,  on 
the  top  of  which  the  flowers  are  produced  in  a 
manner  similar  to  the  rest  of  the  species;  but 
instead  of  being  succeeded  by  capsules  containing 
seeds^  the  germs  swell,  and  towards  the  end  of 
the  season  a  crop  of  bulbs  ia  obtained  from  the 
top  of  the  stalk,  and  which,  in  a  natuial  state, 
as  soon  as  they  drop  off  and  fidl  to  the  ground, 
b^^  to  put  out  roots  and  y^;etate.  This  ya- 
riety is  more  an  object  of  curiosity  than  of  use, 
though  we  learn  that  in  some  parts  of  Wales 
these  bulbs  are  planted,  and  produce  ground- 
onions  of  a  considerable  size,  while  the  stem  sup- 
plies a  succession  of  bulbs  for  the  next  year's 
planting. 

Tlus  yariety  is  said  to  haye  been  introduced 
here  from  Canada;  the  French  call  it  Vogncn 
dPEgypU;  there  is  no  proo^  however,  of  its 
being  a  natiye  of  the  country  which  its  name 
would  indicate,  whUe  the  probability  is  greatly 
to  the  contrary.  It  is  not  in  such  a  climate,  but 
in  cold  and  wet  countries,  that  seminal  plants  are 
changed  to  yiyiparous.  The  same  species  of 
grass  which  has  perfect  seeds  upon  warm  and  dry 
grounds,  bears  little  plants  in  the  spike  when 
grown  upon  the  cold  and  humid  mountain  top ; 
and  the  com,  which  in  a  dry  season  remains  firm 
and  without  any  signs  of  vegetation  in  the  grain, 
sprouts  in  the  ear,  and  becomes  green  and  matted 
in  the  shock,  when  the  weather  is  rainy ;  this 
effect  being  produced  much  more  frequently  in 


the  northern  parts  of  the  country  than  in  the 
south.  It  is  by  no  means  improbable  that,  in 
the  humid  atmosphere  of  the  Hebrides,  both 
grain  and  pulse  would  become  viviparous,  if  they 
were  not  taken  to  the  bam  and  dried  by  artifi- 
cial means.  By  analogy  drawn  from  fiicts  it  is 
therefore  probable  that  the  tree-onion  is  not  only 
fiK>m  Canada,  but  that  it  is  not  indigenous  there, 
being  merely  the  common  onion  introduced  from 
France  by  the  colonists,  and  changed  to  the  vi- 
viparous form  by  the  climate. 

Th€  Qrmmdy  or  PoMoe  Oniotiy  is  another  cu- 
rious yariety.  This  multiplies  itself  in  an  oppo- 
site direction  to  that  of  the  tree-onion,  producing, 
by  the  formation  of  young  bulbs  on  the  parent 
root,  an  ample  crop  below  the  surface.  This 
plant  has  also  been  described  as  being  a  native  of 
Egypt,  or  at  least  as  having  been  brought  from 
that  country  by  the  British  army  in  the  early 
part  of  the  present  century.  It  must  be  admit- 
ted that  a  plant  which  bears  an  additional  num- 
ber of  bulbs  is  more  likely  to  be  a  native  of  a  dry 
and  warm  climate  than  a  plant  which  is  vivipa- 
rous. The  time  of  the  introduction  of  the  po- 
tatoe-onion  has^  however,  been  erroneously  as- 
signed, since  it  was  known  and  cultivated  in  the 
south  and  west  of  England  some  years  prior  to 
the  Egyptian  expedition.  If  it  be  a  native  of 
Egypt,  or  of  any  other  warm  country,  it  is,  in- 
deed, a  hardy  one,  since  it  bears  the  alteration  of 
the  seasons,  and  resists  the  attacks  of  insects  much 
better,  it  is  said,  than  the  common  onion. 

The  bulbs  are  planted  in  the  middle  of  winter ; 
as  the  tops  appear  they  are  usually  earthed  up 
like  potatoes,  and  by  the  middle  of  summer  the 
new  crop  is  ready  for  removing.  The  size  and 
number  of  the  new  bulbs  depend  very  much  on 
the  size  of  those  which  have  been  planted ;  but 
they  always  yield  a  proportionately  large  pro- 
duce. 

Mr  Wedgewood  employs  another  method.  He 
says,  when  the  onions  have  shot  out  their  leaves 
to  their  full  size,  and  when  they  beg^n  to  get  a 
little  brown  at  the  top,  he  clears  away  all  the 
soil  from  the  bulb  down  to  the  ring  from  whence 
proceed  the  fibres  of  the  roots,  and  thus  forms  a 
basin  round  each  bulb,  which  catches  the  rain, 
and  serves  as  a  receptacle  for  the  water  from  the 
watering  pots.  The  old  bulbs  then  inmiediately 
begin  to  form  new  ones;  and  if  they  are  kept 
properly  moist,  and  the  groxmd  good,  the  clusters 
will  be  very  large  and  numerous;  besides,  bulbs 
grown  thus  above  ground  are  much  sounder  thau 
those  grown  below,  and  will  keep  much  better. 

The  Chive  (allium  Schaanoprasum)^  is  the 
smallesf,  though  one  of  the  finest  flavoured  of 
the  genus.  It  is  a  hardy  perennial  plant,  an  in- 
habitant of  Siberia,  and  said  to  be  a  native  of 
Britain,  though  rarely  found  growing  in  an  un- 
cultivated.state.  The  bulbs  are  very  small,  con- 
nected in  clusters  of  an  elongated  form,  and  the 
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leaves  are  long,  slender,  and  pointed.  The  flower- 
ing stem,  when  it  is  allowed  to  rise,  is  slightly 
curved,  and  seldom  attains  to  more  than  a  few 
inches  in  height.  The  flowers  are  white,  with  a 
purple  tinge ;  they  grow  crowded  together,  and 
are,  even  in  the  most  cold  and  moist  situations, 
followed  by  capsules  and  seeds.  When  culti- 
vated, the  plants  are,  however,  seldom  allowed 
to  run  to  seed,  as  they  are  not  usually  drawn  to 
be  eaten  entire,  but  have  the  leaves  and  young 
tops  cut  ofi^  to  be  used  as  a  potherb.  Chives  are 
very  h|urdy,  and  require  no  attention  during  their 
growth  except  to  keep  them  free  from  weeds ; 
they  are  propagated  by  slips,  or  by  dividing  the 
roots  in  the  spring  or  autunm. 

When  the  leaves  are  gathered  for  use,  if  they 
are  cut  close,  others  will  shoot  up  in  succession, 
and  in  this  manner  a  bed  lasts  three  or  four  years; 
after  which  period  it  must  be  renewed.  When 
fresh  cut,  these  leaves  are  by  some  persons  con- 
sidered as  an  improvement  to  salads  and  season- 
ings. Their  flavour  sufiers  greatly  if  they  be 
kept  after  gathering  even  for  a  very  short  time, 
and  their  produce  is  but  small  in  proportion  to 
the  labour  of  gathering.  On  these  accounts  they 
are  not  much  cultivated  in  places  where  veget- 
ables are  supplied  in  the  markets ;  and  they  sel- 
dom find  a  place  in  the  garden  of  the  English 
peasant,  who,  partly  from  ignorance,  and  partly 
from  prejudice,  does  not  live  much  upon  those 
soups  and  savoury  dishes  which,  while  they  are 
more  wholesome  and  nourishing  than  the  food 
which  he  consumes,  are  also  considerably  cheaper. 

The  Lbbk  (aUiwn  porrwmjy  is  said  to  be  in- 
digenous to  Smtzerland,  whence  it  was  intro- 
duced into  this  country ;  but  it  has  been  for  so 
many  ages  under  cultivation,  that  its  native  place 
cannot,  perhaps,  be  very  accurately  traced.  Ac- 
cording to  translators  and  commentators,  this,  as 
well  as  the  onion  and  garlic,  was  included  among 
the  Egyptian  luxuries  after  which  the  Israelites 
pined.  It  still  makes  its  constant  appearance  at 
the  tables  of  the  EJgyptians,  who  eat  it  chopped 
small  as  a  savoury  accompaniment  to  meat. 

The  exact  period  when  the  leek  was  first 
brought  into  this  country  is  not  known;  but  it  is 
mentioned  by  Tusser,  in  his  "Five  Hundred 
Points  of  Good  Husbandry,"  as  early  as  1662. 
There  is,  however,  every  reason  for  believing 
that  it  was  introduced  prior  to  that  time,  and 
had  long  been  the  fevourite  badge  of  the  Welsh 
principality.  Shakspeare  makes  this  to  have 
arisen  at  the  time  of  the  battle  of  Cressy. 

Worlidge  gives  a  good  idea  of  the  love  of  the 
Welsh  for  these  kinds  of  odoriferous  vegetables. 
He  says,  "  I  have  seen  the  greater  part  of  a  gar- 
den there  stored  with  leeks,  and  part  of  the  re- 
mainder with  onions  and  garlic.** 

The  hardiness  and  pungency  of  the  leek  both 
tend  to  recommend  it  in  those  countries  where 
few  potherbs  are  grown,  and  it  seems  to  have 


great  facility  in  adapting  itself  to  cHmate.  The 
leek  which  is  cultivated  in  the  colder  parts  of 
Scotland,  and  thence  is  called  the  Scotch  leek,  is 
more  hiudy  and  also  more  pungent  than  the 
broad-leaved  variety,  chiefly  cultivated  in  Eng- 
land. It  was  formerly  a  very  fiivourite  ingre- 
dient in  the  "cock-a^leekie**  of  the  Scotch, 
which  is  so  graphically  described  in  •*The  For- 
tunes of  Nigel  ;*'  and  of  which  James  the  First 
is  reported  to  have  been  so  fond,  that  he  retained 
his  preference  for  it  notwithstanding  all  the 
dainties  of  London  cookery. 

This  species  requires  more  boiling  than  others 
of  the  same  genus,  and  unless  it  be  reduced  nearly 
to  a  pulp,  it  taints  the  breath  in  a  very  oflensive 
manner.  The  offenrive  odour  of  a  vegetable  is, 
however,  no  evidence  of  unwholesomeness,  pro- 
vided the  odour  is  natural  to  it,  and  not  the  re- 
sult of  putrefaction. 

The  bulb  of  the  leek  consists  bf  the  bottoms 
of  the  leaves,  which  do  not  form  in  bulbules  or 
cloves  like  those  of  the  garlic,  neither  are  they 
so  entire  as  the  tunics  of  the  onion ;  the  stem 
runs  to  the  height  of  about  three  feet ;  the  flowers, 
which  are  bell-shaped,  appes^  in  May,  in  laige 
dose  balls,  followed  by  capsules  containing  seeds. 
As  the  root  of  the  leek  is  rather  the  blanched 
end  of  the  leaves  than  a  bulb,  properly  so  called, 
the  plant  is  to  be  considered  chiefly  as  a  potherb ; 
though  in  some  places  both  the  root  and  the 
greater  part  of  the  leaves  are  eaten  by  the  pea- 
santry as  an  accompaniment  to  their  bread.  Its 
chief  value,  however,  is  as  a  potherb,  which 
stands  the  winter  well,  and  is  in  a  forwtu^  and 
succulent  state  at  that  part  of  the  season  when 
firesh  vegetables  are  the  least  abundant.  The 
culture  of  the  leek  is  similar  to  that  of  the  onion. 

The  Shallot  (aUiumAsealoniumJy  is  a  na- 
tive of  warmer  climates  than  that  of  England. 
It  is  found  growing  wild  in  many  parts  of  Syria, 
especially  near  Ascalon,  whence  it  derives  its 
name.  The  time  of  its  introduction  into  this 
country  is  not  known.  Some  writers  assume 
that  it  was  brought  home  by  the  crusaders.  It 
LB  mentioned  as  a  well  known  plant  by  Turner, 
in  his  *«  Signes  of  Herbes,"  published  in  1548. 
This  plant  resembles  the  true  garlic  in  having  its 
roots  divided  into  cloves  or  smaller  roots,  and 
enclosed  in  a  thin  membrane.  Each  of  these 
small  roots  sends  forth  two  or  three  fistular  awl- 
shaped  leaves,  issuing  from  a  sheath ;  they  are 
nearly  similar,  but  not  so  large,  as  those  of  the 
onion.  The  shallot  does  not  in  all  situations 
produce  perfect  seeds,  or  even  flowers,  and  some- 
times, indeed,  does  not  send  up  any  foot-stalk. 
The  want  of  seed  is,  however,  fully  compensated 
by  the  multiplication  of  the  roots.  It  is  sufli- 
ciently  hardy  to  bear  uninjured  the  severest 
winters  of  England ;  but  it  is  liable  sometimes 
to  be  attacked  by  insects.  This  evil  is  found  to 
be  surely  prevented  when  the  bulbs  are  planted 
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rather  aboTe  the  surface,  instead  of  being  buried 
in  the  earth ;  and  this  improved  mode  of  cultore 
has  a  farther  advantage  of  lettering  Uie  qnality 
and  increasing  the  quantity  of  the  crop  obtained. 
The  flaTDor  of  the  shallot  is  ntuch  more  pun- 
gent than  that  of  garlic,  hut  not  nearly  so  rank. 
It  seasons  soups  and  made-diahes,  and  makes  a 
good  addition  in  sauces,  salads,  and  pickles. 

RouitBOLB  CalliuM  teorodoproMm),  is  a  ua- 
ti  ve  of  the  northern  parts  of  Europe,  and  is  found 
in  mtoations  which  are  rather  elevated.  It  has 
been  coltirated  in  this  country,  though  not  very 
extensively,  from  a  period  much  anterior  to  any 
annals  of  horticnlture.  The  earliest  records  on 
this  subject  mention  it  as  being  a.  plant  in  com- 
mon culdvoiian,  Jt  is  a  perennial,  having  nar- 
roir  flat  leaves,  with  the  mark  of  a  keel  or  ridge 
on  the  nnder  ddea.  The  flower-stem  rises  to  the 
height  of  ahont  two  feet ;  tha  globular  head,  on 
its  first  appearanoe,  is  contorted.  As  the  plant 
advances,  however,  the  head  untwists,  and  the 
flowers  come  to  matnrlty ;  after  which  the  sphe- 
rical top  clianges  into  a  cluster  of  small  bulbole^ 
which  have  a  tinge  of  purple.  The  cloves  of  the 
rocambole,  taken  either  from  the  root  or  the  top 
of  the  flowering  stalk,  are  the  parts  used;  the 
latter  being  the  largest  in  siie;  but  those  from 
the  roots  have  the  most  pungency,  especially 
when  the  whole  of  the  bulb  is  buried  in  the 
earth. 

Bocambole  holdsan  intermediate  place  between 
gaiiic  and  shallot,  and  is  applied  to  the  same  pur- 
pose as  the  latter. 

Obcois,  class  gynandria,  order  numandria,  of 
Linnxns.  The  orchidia  form  a  numerous  and 
cuiions  family  of  plants.  They  are  rather  diffi- 
cult of  culture.  Few  of  the  species  pmdnce 
seeds,  and  they  are  propagated  by  their  bolhs  or 
tnheis,  which  are  of  a  peculiar  structare.  An 
orchis,  when  taken  out  of  the  ground,  is  found 
with  two  solid  masMs,  of  an  oval  form,  at  the 
bass  of  the  stem,  above  which  spring  out  the 
thick  fleshy  fibrea  which  nourish  the  plant.  One 
of  these  bulbs  or  tubers  is  destined  to  be  the  suc- 
cessor of  the  other,  and  is  plump  and  rigorous, 
whilst  the  other,  or  decaying  one,  is  always 
wrinkled  and  withered.  From  this  withered 
one  has  proceeded  the  existing  stem,  and  the 
plump  one  is  an  ofiwt,  from  the  centre  of  which 
the  stem  of  the  succeeding  year  is  destined  ttt 
proceed.  By  this  means  the  actual  mtuation  of 
the  plant  is  changed  about  half  on  inch  every 
year;  and  as  the  effect  is  always  produced  from 
the  side  opposite  to  the  withered  bulb,  the  plant 
travels  always  in  one  direction,  at  that  rate,  and 
will  in  a  dozen  years  have  marched  six.  inches 
fh>m  the  place  where  it  fonnerly  stood.  In  the 
garden  the  orchis  can  hardly  be  sud  to  bs  pro- 
pagated. The  species  are  generally  taken  up 
from  their  native  habitations  with  balls,  and 
transferred  to  a  shady  border,  where  they  rei 


for  a  year  or  two,  hut  seldom  ineresse.  Those 
which  grow  in  the  open  fields  are  generally  found 
calcareous  soil,  and  those  in  bogs  or  woods 
thrive  best  in  peat,  or  peat  and  loam  mixed. 

Ssveral  species  of  the  orchis  afford  the  sub- 
stance called  salep.  This  word  is  supposed  to 
have  been  derived  from  the  Arabic  name  of  the 
plants,  which  is  takhldi. 

Orchit  MataUa,  is  the  species  usually  em- 
ployed for  the  manufacture  of  salep.      It  grows 


abundantly  in  Oxfordshire,  and  thore  salep  of 
the  best  quality  has  been  manufactured  &oni 
the  roota.  The  great  proportion  of  that  used, 
however,  comes  from  tiie  Levant.  The  plant 
eoQNsts  of  a  root,  composed  of  two  lobes,  from 
which  proceed  brood  oblong  spotted  leaves. 
The  flower-stalks  are  about  twelve  inches  long, 
are  fumidied  with  one  or  two  narrow  leaves,  and 
terminated  by  a  long  spike  of  reddish  purple 
flowers,  which  have  a  slight  but  very  agreeable 
odour.  The  flowers  make  their  appearance  in 
the  months  of  Jime  and  July.  It  prefers  adiy, 
rather  light  soiL  In  rich  loamy  soils,  which 
have  been  fully  manured,  this  plant  does  not 
thrive ;  the  roota  become  black  and  half  rotten. 
The  root  is  ascertained  to  be  fully  matured  when 
the  leaves  and  stalk  b^n  to  decay.  The  plants 
may  then  be  dug  np,  and  the  new  formed  bulbs, 
from  which  alone  the  solep  ie  prepared,  separated 
from  the  dry  shrivelled  one. 

The  most  approved  mode  of  treating  the  roots 
is  as  follows :  The  root  is  to  be  washed  in  water, 
and  the  fine  brown  skin  which  covers  it  is  to  be 
separated  by  means  of  a  small  bmshi  or  by  dip- 
ping the  root  in  hot  water,  and  rubbing  it  with 
a  coarse  linen  cloth.  When  a  sufficient  number 
of  roots  have  been  thus  cleansed,  they  are  to  be 
spread  on  a  tin  plate  and  placed  in  an  oven, 
heated  to  the  usual  degree,  where  they  are  to  re- 
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main  dx  or  ten  minutes,  in  which  time  they 
will  have  lost  their  milky  whiteness,  and  ac- 
quired a  transparency  like  horn,  wiUiout  any 
diminution  of  hulk.  Being  arrived  at  this  state, 
they  are  to  he  removed,  in  order  to  dry  and 
harden  in  the  air,  which  will  require  several  days 
to  eflFect ;  or  hy  using  a  very  gentle  heat,  they 
may  he  finished  in  a  few  hours.  The  Turkey 
salep  comes  to  this  country  in  oval  masses, 
hard,  and  semi-transparent,  of  a  yellowish  white 
colour. 

Salep  has  heen  lauded  as  containing  a  greater 
quantity  of  nourishment,  in  a  given  hulk,  than 
any  other  v^etahle  hody ;  we  suspect,  however, 
that  in  this  respect  it  must  yield  to  good  wheaten 
hread.  It  has  been  said,  however,  that  an  ounce 
of  powdered  salep,  mixed  with  an  ounce  of  ani- 
med  jelly  or  portable  soup,  and  boiled  in  two 
quarts  of  water,  will  be  sufficient  for  the  daily 
food  of  an  able-bodied  man.  It  has  accordingly 
been  recommended  as  a  part  of  ships'  stores  on  a 
long  voyage.  A  small  quantity  of  salep  added 
to  milk  retards  the  latter  from  becoming  sour. 
The  late  Dr  Percival  of  Manchester  proposes  tins 
substance  as  a  mixture  in  wheaten  bread.  I  di- 
rected, says  he,  an  ounce  of  the  powder  to  be  dis- 
solved in  a  quart  of  water,  and  the  mucilage  to 
be  mixed  with  a  sufficient  quantity  of  flour,  salt, 
and  yeast.  The  flour  amounted  to  two  pounds, 
the  yeast  to  two  ounces,  and  the  salt  to  eighty 
grains.  The  loaf  when  baked  was  remarkably 
well  fermented,  and  weighed  three  poimds  twelve 
ounces.  Half  a  pound  of  flour  and  an  ounce  of 
salep  were  mixed  together,  and  the  water  added 
according  to  the  usual  method  of  preparing  bread. 
The  loaf  when  baked  weighed  thirteen  ounces 
and  a  half;  but  it.  should  be  remarked  that  the 
quantity  of  flour  used  in  this  trial  was  not  suffi- 
cient to  conceal  the  peculiar  taste  of  the  salep. 

Salep  was  at  one  time  in  considerable  esteem 
as  a  medicine.  It  is  now  never  used  by  medical 
men  but  as  an  article  of  diet  for  invalids,  when  a 
light  nutritious  vegetable  food  is  advisable. 

The  Eotftian  Water  Lilt  (nymphea  lotus). 
This  plant  grows  in  vast  quantities  in  the  plains 
of  Lower  Egypt,  near  Cairo,  during  the  time  the 
land  is  imder  water.  It  flowers  about  the  mid- 
dle of  September,  and  ripens  towards  the  latter 
end  of  October.  The  Arabians  call  it  nuphar. 
The  sacred  lotus  of  Egypt  has  given  rise  to  much 
controversy  among  the  learned.  In  flict  it  ap- 
pears that  several  plants  were  called  by  this  name 
by  the  inhabitants  of  different  parts  of  the  coun- 
try. According  to  Shaw,  in  the  plate  that  re- 
presents the  mosaic  pavement  at  Pneneste,  re- 
lating to  some  of  the  plants  and  aoimals  of  Elgypt 
and  Ethiopia,  the  lotus  of  these  countries  is  un- 
questionably a  water  lily,  of  which  three  kinds 
are  mentioned  by  Des  Fontaines,  and  represented 
on  many  Egyptian  monuments.  Two  of  them, 
he  says,  have  been  well  described  in  the  works 


of  Herodotus  and  Theophrastus;  one  has  white 
flawers  and  fruit  like  that  of  a  poppy,  full  of  a 
great  number  of  small  seeds ;  this  is  the  nymphea 
lotus  of  Linneus.  The  other,  called  by  Herodo- 
tus the  lily  rose  of  the  Nile,  and  by  Theophras- 
tus the  Ilgyptian  bean,  or  lotus  of  AntinoQs,  has 
a  flower  of  a  lovely  red,  and  a  fiiiit  shaped  like 
the  rose  of  a  watering-pot,  pitted  with  deep  hol- 
lows, each  containing  an  oblong  seed  as  laige  as 
a  small  filbert ;  this  is  the  nymphea  nelumbo  of 
Linnsus,  the  <yannus  nelumbo  of  Sir  J.  E.  Smith, 
and  according  to  him,  the  kuamos  of  the  ancients, 
which  has  been  confoimded  by  other  able  writers 
with  the  true  lotus  of  Egypt,  and  has  probably 
become  important  in  the  Egyptian  mythology 
only  as  a  substitute  for  the  former.  This  fruit, 
compared  by  Theophrastus  to  a  wasp's  nest,  is 
represented  in  various  Egyptian  monuments. 
See  the  nymphea  lotus^  plate  YII.,  fig.  7.  The 
red-flowered  lotus  is  common  in  India,  but  has 
disappeared  in  Egypt.  The  third  species  has 
blue  flowers,  and  a  fhiit  like  the  first;  it  is  like- 
wise delineated  on  the  monuments  of  antiquity, 
and  has  been  noticed  by  Atheneus.  This  au- 
thor says,  that  at  Alexandria  the  crowns  worn  at 
the  festivals  of  AntinoQs  were  composed  of  the 
red  or  the  blue  lotus.  Delile  observed  the  blue 
water  lily  lotus  in  Egypt,  and  has  described  it 
under  the  name  o{  nymphea  cenUea, 

Several  other  plants  deserving  notice  belong 
to  this  division  of  the  vegetable  kingdom ;  but 
as  they  come  under  the  heads  of  medicinal  or 
ornamental  plants,  we  shall  recur  to  them  undei 
those  heads.  Of  such  are  the  aloes,  the  various 
kinds  of  lilies,  &c.  The  pine  apple  we  shall 
also  describe  among  the  other  fruits. 


DIVISION    lU. 


CHAP.  XXX. 

DIOOTTLEDONOUS    PLANTS^ — ^THB 
POTATO,  &C. 


We  now  come  to  the  third  great  division  of 
the  vegetable  kingdom,  where  the  seeds  of  all 
the  plants  are  found  to  be  divided  into  two  lobes 
or  cotyledons;  a  familiar  example  of  which  we 
have  in  the  common  bean,  or  in  the  seed  of  the 
oak  or  elm.  There  is  but  one  exception  to  this 
general  character,  and  that  is  in  tlie  family  of 
the  pines,  or  conifers,  whose  seeds  consist  of 
from  three  to  ten  different  parts,  or  verticellate 
cotyledons. 

Dicotyledonous  plants,  as  we  have  already 
explained,  are  characterised  from  the  members 
of  the  two  other  divi&iond,  by  the  internal  or- 
ganization of  their  stem,  (Chap.  VI.)  of  which 
all  the  parts  are  disposed  in  concentric  layers; 
the  disposition  and  mode  of  branching  of  the 
nerves  of  the  leaves;  the  circumstance  of  five  or 
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one  of  its  multiples  being  the  prevalent  number 
in  almost  every  part  of  the  flower,  the  very  fre- 
quent prevalence  of  both  a  calyx  and  corolla; 
and  lastly,  the  general  aspect  of  the  plants. 

Dicotyledonous  plants  have  been  distinguished 
into  four  divisions,  according  to  the  structure  of 
the  corolla,  as  the  Apetalous,  MonopetdlouB^  Po- 
fypetalousy  and  Diclinous, 

There  have  been  enumerated  in  the  natural 
system  as  belon^ng  to  this  division  one  hundred 
and  twenty-iive  families,  including  a  great  pro- 
portion of  those  trees,  shrubs,  and  herbs,  which 
are  conducive  to  the  necessities  or  luxuries  of 
mankind.  A  systematic  list  of  these  natural 
fiimilies  we  shall  give  afterwards;  in  the  mean 
time,  we  proceed  to  describe  those  vegetables 
in  this  division  which  are  appropriated  as  food 
to  man. 

Thb  Potato,  (tolanmm  tuberosum,  J  This  val- 
uable plant  belongs  to  the  &mily  Solanea  of 
Juaaieu;  ahnost  all  the  species  of  which  fiunily 
are  of  a  poisonous  and  narcotic  quality,  as  the 
belladonna^  solamun  dulcamara,  fyoseiamus^  to- 
bacoo.  What  is  remarkable,  however,  it  is  only 
particular  parts  of  many  of  these  yegetables 
which  possess  the  narcotic  qualities,  the  other 
parts  being  perfectly  innoxious  and  edible.  Thus 
the  root  and  berry  of  the  dulcamara  are  per- 
fectly hatmlesB,  as  well  as  the  root  of  the  so- 
lanimi  tuberosum.  The  solanes  ai'e  characterised 
by  the  peculiar  form  of  the  flower,  of  which  that 
of  the  potato  is  a  fiuniliar  example.    The  potato 
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The  Potato. 

belongs  to  the  Linniran  class  Pentandria  ;  order 
Monogynia.  It  is  a  perennial  herbaceous  plant, 
rising  with  a  slender  branching  stem  to  the  height 
of  two  or  three  feet.  The  leaves  are  of  a  roundish 
form,  of  unequal  size,  and  of  a  dark  green;  the 
petals  are  white,  or  of  a  purplish  tinge;  the 
fruit  is  a  large  berry  with  a  greenish  pulp,  which 
latterly  changes  to  black,  containing  numerous 
small  seeds  in  the  centre. 

Besides  the  true  roots  of  the  plant,  there  are 
numerous  runners  which  grow  out  from  the  stem, 
and  which  bear  the  tubers  or  potatoes.  There 
are  numerous  scars  or  eyes  on  the  tuber,  from 
whence  proceed  the  rootlets  and  future  germs  of 
a  new  plant;  hence,  in  cutting  up  potatoes  for 
seed,  care  must  be  taken  that  each  division  poe- 
sosses  one  of  these  eyes  or  points  of  germination. 


The  pointed  end  of  the  potato  which  is  attached 
to  the  runner  or  root,  is  more  matured  than  the 
rounder  end,  which  is  of  a  soft,  waxy,  and  watery 
nature,  while  the  other  is  dry  and  farinaceous. 

Gromara,  in  his  General  History  of  the  Indies, 
and  Josephus  Acosta,  are  amongst  the  early 
Spanish  writers  who  have  mentioned  the  potato 
by  the  Indian  names,  openaneky  pape,  and  papas, 
Clusius,  and  after  him  Gerard,  gave  figures  of 
the  plant;  and  Gerard  gave  it  the  name  of  so- 
lanum  tuberosum^  which  Linneus  adopted. 

There  is  perhaps  no  vegetable  product,  not 
even  excepting  the  cerealia,  or  the  most  useful 
of  the  palm  tribe,  which  has  proved  of  such  es- 
sential importance,  or  which  is  likely  still  to 
have  such  an  influence  on  the  population  of  the 
temperate  regions  as  this  admirable  root.  One 
could  scarcely  have  believed  that,  in  little  more 
than  two  centuries,  a  small  and  almost  neglected 
tuber,  transported  from  the  newly  discovered 
regions  of  Mexico,  where  it  occupied  but  a  very 
insignificant  space,  and  was  but  sparingly,  if  at 
all  used  as  human  food,  should  have  been  mul- 
tiplied so  as  to  form  the  principal  subsistence  of 
millions  of  human  beings  for  succeeding  gener- 
ations. Humboldt,  in  his  essay  on  the  kingdom 
of  New  Spain,  gives  the  history  of  the  potato. 
He  believes  that  the  plant  described  by  Molina 
under  the  name  of  Maglia,  is  the  original  stock 
of  this  useful  vegetable,  and  that  it  grows  in 
Chili  in  its  native  soil.  He  supposes  that  thence 
it  was  transported  by  the  Indian  population  to 
Peru,  Quito,  New  Granada,  and  the  whole  Cor- 
dilleras. 

Among  the  Chonos  islands,  Mr  Darwin  saw 
the  wild  potato  growing  abundantly.  They 
grow  near  the  sea  beach  in  thick  beds,  on  a  sandy 
shelly  soil,  wherever  the  trees  are  not  too  close 
together.  In  the  middle  of  January  they  were 
in  flower;  but  the  tubers  were  small  and  few  in 
number,  especially  in  those  plants  which  grow 
in  the  shade,  and  had  the  most  luxuriant  foliage, 
'* Nevertheless,  I  found  one,"  says  he,  "which 
was  of  an  oval  fonn,  with  a  diameter  two 
inches  in  length.  The  raw  bulbs  had  precisely 
the  smell  of  the  common  potato  of  England; 
but  when  cooked  they  shrunk,  and  became 
watery  and  insipid.  They  had  not  a  bitter 
taste,  as,  according  to  Molina,  is  the  case  vinth 
the  Chilian  kind,  and  they  could  be  eaten  with 
safety.  Some  plants  measured  from  the  ground 
to  the  tip  of  the  upper  leaf,  not  less  than  four 
feet.  There  can  be  no  doubt,  from  the  state  in 
which  they  grow,  and  from  their  being  known 
to  the  various  Indian  tribes  scattered  over  the 
country,  that  they  are  indigenous,  and  not  im- 
ported plants."  *  Mr  Cruickshanks  thus  farther 
corroborates  the  above  remarks. 


*  Darwin's  Natural  History  of  voyage  to  South  SeoA, 
1840. 
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Mr  Lambert,  in  the  tenth  volume  of  Brande's 
Journal,  and  in  the  appendix  to  his  splendid 
work  on  the  genus  PimUy  has  collected  many 
valuable  facts  which  prove  that  the  potato  is 
found  wild  in  several  parts  of  America,  and 
among  others  in  Chili  and  Peru.  Don  Jos^ 
Pavon,  in  a  letter  to  Mr  Lambert,  says,  "The 
Solanum  ttA&roeum  grows  wild  in  the  environs 
of  Lima,  and  fourteen  leagues  from  Lima  on  the 
coast;  and  I  myself  have  found  it  in  the  kingdom 
of  Chili;**  and  Mr  Lambert  adds,  "I  have  lately 
received  from  Mr  Pavon  very  fine  wild  specimens 
of  iolanum  tuberosumy  collected  by  himself  in 
Peru."  There  is  aLso  a  note  from  Mr  Lambert 
on  the  same  subject,  in  the  third  volume  of  the 
New  Edinburgh  Philosophical  Journal,  with  an 
extract  fit)m  a  letter  of  Mr  Calddeugh,  who 
sent  tubers  of  the  wild  plant  some  years  ago, 
from  Chili  to  the  Horticidtural  Society.  But  it 
is  frequently  objected,  that  in  some  of  those 
countries  where  the  potato  is  found  wild,  it  may, 
like  many  other  spedes  met  with  in  that  state 
in  America,  be  an  introduced,  not  an  indigenous 
plant.  There  are,  however,  many  reasons  for 
believing  that  it  is  really  indigenous  in  Chili, 
and  that  wild  specimens  found  there  have  not 
been  accidentally  propagated  fit>m  any  cultivated 
variety.  In  that  country  it  is  generally  found 
in  steep,  rocky  places,  where  it  could  never  have 
been  cultivated,  and  where  its  accidental  intro- 
duction is  almost  impossible.  It  is  veiy  com- 
mon about  Valparaiso,  and  I  have  noticed  it 
along  the  coast  for  fifteen  leagues  to  the  north- 
ward of  that  port;  how  much  farther  it  may  ex- 
tend north  or  south,  I  know  not.  It  chiefly  in- 
habits the  difls  and  hills  near  the  sea,  and  I  do 
not  recollect  to  have  seen  it  at  more  than  two  or 
three  leagues  from  the  coast.  But  there  is  one 
peculiarity  in  the  wild  plant  that  I  have  never 
seen  noticed  in  print,  that  its  flowers  are  always 
pure  white,  free  from  the  purple  tint  so  common 
in  the  cultivated  varieties,  and  this,  I  think,  is 
a  strong  evidence  of  its  native  origin.  Another 
proof  may  be  drawn  from  the  fiict,  that  while  it 
is  often  met  with  in  mountainous  places,  remote 
from  cultivated  ground,  it  is  not  seen  in  the  im- 
mediate neighbourhood  of  the  fields  and  gardens 
where  it  is  planted,  unless  a  stream  of  water  run 
through  the  ground,  which  may  carry  tubers  to 
uncultivated  spots.  Having  observed  the  dis- 
tribution of  this  and  other  plants  through  the 
agency  of  the  stzeams  employed  for  irrigating 
the  land,  I  am  led  to  think,  that  the  wild  speci- 
mens found  near  Lima  may  have  had  similar 
origin.  If  they  occurred  in  the  valley,  this  is 
more  than  probable,  as  almost  the  whole  of  the 
land  is  either  cultivated  by  irrigation,  or  the 
uncultivated  spots  are  overflowed  when  the  river 
is  swelled  by  the  rains  in  the  interior.  Upon 
the  whole,  it  may  be  safely  concluded  that  this 
important  vegetable  is  really  indigenous  to  Chili; 


but  with  respect  to  Peru,  some  further  evidence 
appears  necessary  to  remove  all  doubt  on  the 
subject.  The  question  can  only  be  decided  by 
ascertaining  the  exact  situations  in  which  the 
plants  present  themselves  at  lima  and  Chancay, 
especially  with  resj>ect  to  land  that  is  orhasbeen 
cultivated.  It  would  be  interesting,  too,  to 
know  the  colour  of  the  flowers. 

There  is  strong  evidence  for  believing  that 
this  plant  was  first  introduced  into  England  by 
the  colonists  adventuring  to  North  America  under 
the  auspices  of  Sir  Walter  Raleigh,  who  had  ob- 
tained a  patent  in  1584,  fi!om  Queen  Elizab^b, 
*'for  discovering  and  planting  new  countries  not 
possessed  by  Christians.''  Thomas  Heriot,  after- 
wards known  as  a  mathematician,  was  among 
these  voluntaiy  exiles;  who,  however,  all  re- 
turned within  two  years  after  they  had  firsct 
gone  forth  for  the  purpose  of  fi>unding  a  colony. 
These  voyagers  most  probably  brought  home  the 
potato,  since  in  Heriot's  report  of  the  country, 
which  is  printed  in  De  Bry's  collection  of  Voy- 
ages, he  describes  (vol.  i.  p.  17,)  under  the  artide 
Root,  a  plant  called  openawk,  which,  there  ia 
lltUe  doubt,  is  identical  with  the  potato.  **  The 
roots  of  this  plant,"  says  he,  '^are  round,  some  as 
large  as  a  walnut,  others  much  larger;  they  grow 
in  damp  soils,  many  hanging  together  as  if  fixed 
on  ropes.  They  are  good  food  either  boiled  or 
roasted."  The  introduction  of  this  plant  into 
Ireland  by  Sir  Walter  Raleigh,  on  his  return 
from  Virginia,  is  indeed  well  authenticated  by 
corroborative  testimony.  In  the  manuscript 
minutes  of  the  Royal  Society, we  find  that  Sir  R. 
Southwell  distinctly  stated  to  the  fellows,  that 
his  grandfather  was  the  first  who  cultivated  the 
potato  in  Ireland,  and  that  for  this  valuable  root 
he  was  indebted  to  Sir  Walter  Raleigh.*  Among 
the  anecdotes  told  of  this  enterprising  voyager, 
it  is  sud  that  when  his  gardener  at  Youghall,  in 
the  county  of  Cork,  had  reared  to  the  full  ma- 
turity of  ''apples"  the  potatoes  which  he  had  re- 
ceived firom  the  knight,  as  a  fine  fruit  from 
America,  the  man  brought  to  his  master  one  of 
the  apples,  and  asked  if  that  were  the  fine  fruit. 
Sir  Walter  havii^  examined  it,  was,  or  feigned 
to  be,  so  dissatisfied,  that  he  ordered  the  ''weed" 
to  be  rooted  out.  The  gardener  obeyed,  and  in 
rooting  out  the  weeds  found  a  .bushel  of  pota- 
toes. 

In  contradiction  to  the  above  account,  Dr 
Campbell,  in  his  Political  Survey,  states  that 
this  plant  was  not  introduced  into  Ireland  until 
the  year  1610;  while  some  writers  affirm  that 
the  people  of  that  country  were  in  possession  of 
the  potato  at  a  period  prior  to  the  one  just  as- 
signed. One  supposition  is,  that  this  root  was 
brought  from  Santa  Fe  into  Ireland  in  the  year 
1565;  and  another,  that  it  is  of  so  very  ancient 

*  Library  of  Useftal  Knowledge. 
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a  date  in  that  island  as  to  make  it  equally  pro- 
bable that  it  is  a  native  vegetable  of  the  country. 

It  is  found,  however^  that  the  plant  carried  to 
Ireland  by  Captain  Hawkins,  in  1565,  was  the 
Spanish  batata,  or  sweet  potatoe.  The  claim  to 
its  greater  antiquity  in  that  country  was  made 
by  Sir  Lucius  O'Brien,  who  stated  to  Mr  Arthur 
Young  that  the  venerable  Bede  mentioned  this 
p]ant  as  being  in  Ireland  about  the  year  700. 
Sir  Lucius  did  not,  however,  point  out  the  pas- 
sage contiuning  any  proof  of  his  assertion;  and 
the  potato,  largely  as  it  is  cultivated  in  that 
country,  has  not  yet  made  out  its  title  to  a  place 
in  the  indigenous  flora  of  Ireland. 

Gerarde  mentions  in  his  Herbal,  published 
1597,  that  he  cultivated  this  plant  in  Ids  garden, 
where  it  succeeded  as  well  as  in  its  native  country. 
He  gives  a  drawing,  which  he  distinguishes  by 
the  name  of  Virginian  potato,  having,  as  he 
states,  received  the  roots  from  Virginia,  otherwise 
called  Nozembega.  It  was^  however,  considered 
by  him  as  a  rarity,  for  he  recommends  that  the 
root  should  be  eaten  as  a  delicate  dish,  and  not 
as  common  food. 

Prom  the  authority  of  more  than  one  writer, 
it  would  appear  that  the  potato  was  brought  into 
souihem  Europe  through  a  different  channel, 
and  at  an  earlier  period  than  the  introduction  of 
the  root  from  Virginia  into  this  country.  Clu- 
sias  relates  that  he  obtained  this  root  at  Vienna 
in  1598,  from  the  governor  of  Mons  in  Hainault, 
who  had  procured  it  in  the  preceding  year  from 
Italy,  where,  in  common  with  the  truffle,  it  had 
received  the  name  of  taratoufli.  Peter  Cieca,  in 
his  Chronicle,  printed  in  1553,  chap.  xl.  p.  49, 
relates  that  the  inhabitants  of  Quito  and  its 
vicinity,  besides  producing  maize,  cultivated  a 
tuberous  root  which  was  used  as  food  under  the 
name  of  papas :  this,  it  is  affirmed,  is  the  same 
plant  which  had  been  transplanted  to  the  south 
of  Europe,  and  which  Clusius  received  from 
Hainault. 

Though  now  so  extensively  used,  the  value 
of  this  root  as  an  esculent,  was  not  perfectly  ap- 
preciated for  a  great  length  of  time  in  this 
country,  during  which  period  it  was  indeed  only 
cultivated  in  gardens,  and  that  as  a  curious  exotic. 
The  potato  was  considered  as  a  great  delicacy  in 
the  reign  of  James  the  First.  At  that  period, 
though  it  formed  one  of  the  articles  provided 
for  the  household  of  the  queen,  the  quantity 
used  was  extremely  small,  and  exorbitantly 
dear,  being  at  the  price  of  two  shillings  per 
pound.  This  esculent  remained  equally  scarce 
throughout  the  turbulent  times  of  the  succeeding 
reign,  and  during  the  Commonwealth.  Its  cul- 
tivation very  gradually  spread  in  different  parts 
of  Ireland,  and  also  into  Lancashire,  but  not  till 
nearly  a  hundred  years  after  the  discovery  of 
Virginia  by  Raleigh.  Mr  Buckland  of  Somer- 
setshire, in  the  year  1663,  drew  the  attention  of 


the  Royal  Society  to  its  value,  earnestly  recom- 
mending the  general  cultivation  of  the  potato 
throughout  the  kingdom  to  guard  against  a 
fEunine.  This  appeal  was  not  made  in  vain.  A 
committee  was  appointed  to  inquire  into  its 
merits,  and  all  those  Fellows  of  the  society  who 
had  lands  adapted  for  the  growth  of  the  potato, 
were  entreated  to  plant  them  with  that  vegeta- 
ble; while  Mr  Evelyn  was  requested  to  notice 
the  subject  at  the  close  of  his  Sylva.  This  cele- 
brated man  appears,  however,  not  to  have  been 
aware  of  the  importance  of  the  potato  as  an 
article  of  food,  for  he  did  not  mention  it  until 
more  than  thirty  years  after  that  period,  and 
then  in  rather  lighting  terms.  In  his  ELalen- 
darium  Plantarum,  the  first  gardener's  calendar 
published  in  Britain,  he  thus  writes:  Plant  po- 
tatoes in  your  worst  ground.  Take  them  up  in 
November  for  winter  spending,  there  will  enough 
remain  for  a  stock,  though  ever  so  exactly 
gathered.  In  another  of  his  works,  Acetarius, 
he  remarks  that  the  small  green  fruit  or  apples 
of  the  potatoe  make  an  excellent  salad.  This  as- 
sertion has  not,  however,  been  verified  by  ex- 
perience. 

The  zeal  of  the  Royal  Society  to  promote  the 
growth  of  this  vegetable,  fitiled  for  a  long  time 
to  exercise  much  influence  upon  the  habits  of 
the  nation;  and,  if  we  may  judge  from  the  opinions 
which  were  published  respecting  the  plant,  we 
must  conclude  tiiat  the  necessities  of  the  poor  of 
Ireland,  who  have  ever  been  left  too  entirely  to 
their  own  resources,  did  more  to  promote  the 
culture  of  potatoes  than  all  the  labours  of  the 
learned,  and  the  philanthropy  of  the  patriotic. 
At  the  end  of  the  seventeenth  century  one  writer 
on  gardening,  indeed,  admits  that  ^'potatoes  are 
much  used  in  Ireland  and  America  as  bread,  and 
may  be  propagated  with  advantage  to  poor  people." 
Woolridge,  who  wrote  in  1687,  twenty-four 
years  after  the  appeal  of  Mr  Buckland,  describes 
potatoes  as  being  very  useful  in  "forcing  fruits," 
stating  that  they  are  planted  in  several  places  in 
thb  country  to  good  advantage;  he  adds, ''  I  do 
not  hear  that  it  has  been  yet  essayed  whether 
they  may  not  be  propagated  in  great  quantities 
for  the  use  of  swine  and  other  cattle."  The  cele- 
brated Ray,  who  began  to  publish  his  Historia 
Plantarum  in  1686,  takes  no  farther  notice  of 
this  vegetable  than  by  saying  that  it  is  dressed 
in  the  same  manner  as  Spanish  batatas.  Merritt, 
who  wrote  in  the  following  year,  records  that 
potatoes  were  then  cultivated  in  man}''  fields  in 
Wales,  but  in  what  part  of  the  principality  he 
does  not  mention. 

On  the  other  hand.  Lisle,  who  made  obser- 
vations on  husbandry  from  the  year  1694  to 
1722,  is  wholly  silent  about  the  potato.  In 
Mortimer's  Gardener's  Kalendar  for  1708,  this 
plant  is  directed  to  be  sown  in  February;  and, 
as  if  its  character  had  not  been  generally  known, 
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it  is  added,  that  ''the  root  is  rery  near  the  nature 
of  the  Jerufialem  artichoke,  although  not  so  good 
and  wholesome,  hut  that  it  may  prove  good  for 
swine."  In  the  Complete  Gardener,  hy  the  emi- 
nent nurserymen,  Loudon  and  Wise,  the  seventh 
edition  of  which  was  puhlished  in  1719,  no 
mention  is  made  of  this  root;  and  Bradley,  who 
wrote  ahout  the  same  time,  and  whose  very  ex- 
tensive works  on  horticultural  suhjects  treated 
expressly  on  new  improvements  in  the  art,  notices 
it  as  if  hy  compulsion.  "  They  (potatoes)  are," 
says  he,  ''of  less  note  than  horse-radish,  radish, 
scorzonera,  heets,  and  skirret;  hut  as  they  are 
not  without  their  admirers,  I  will  not  pass  them 
by  in  silence." 

These  facts  and  extracts  are  curious,  as  they 
serve  to  show  that  this  most  valuable  article  of 
food  was  not  brought  into  general  use  by  the  skill 
and  labour  of  professional  men,  but  in  defiance 
of  their  prejudices,  and  the  bad  methods  of  cul- 
ture which  they  promulgated.  There  can  indeed 
be  little  doubt  that  the  imperfect  modes  of  both 
cultivating  and  preparing  the  potatoe  as  an  es- 
culent, were  in  a  great  measure  the  causes  which 
prevented  its  more  speedy  adoption  as  a  whole- 
some and  substantial  article  of  food;  while  this 
very  ignorance  of  its  nature  and  management 
produced  the  low  estimation  in  which  it  was 
held  by  writers  about  the  beginning  of  the 
eighteenth  century. 

To  those  who  know  anything  practically  of 
the  cultivation  of  this  plant,  it  must  be  evident 
how  much  the  early  sowing,  the  late  taking  up, 
and  the  leaving  in  the  ground  during  winter 
of  the  roots  intended  for  propagation,  tended  to 
deteriorate  the  quality  of  the  potatoes.  These 
circumstances,  together  with  the  little  culinary 
skill  exercised  in  its  preparation,  caused  it  to 
appear  under  no  very  tempting  form.  A  person 
who  had  been  invited  to  taste  the  first  potatoes 
which  were  planted  in  the  county  of  Forfitr,  in 
or  about  the  year  1780,  related  that  the  roots  had 
been  merely  heated,  and  that  they  adhered  to  the 
teeth  like  glue,  while  their  flavour  was  far  from 
agreeable.  The  food  was  about  to  be  condemned 
through  the  ignorance  of  the  cook,  when  the 
accidental  arrival  of  a  gentleman  who  had  tasted 
a  potato  in  Lancashire,  caused  the  rejected  roota 
to  be  remanded  back  to  the  hot  turf  ashes^  till 
they  became  as  dainty  as  they  had  before  been 
nauseous. 

We  have  no  records  of  the  early  practice  and 
progress  of  potato  husbandry  in  Ireland.  The 
more  tardy  progress,  and  the  less  favourable  re- 
sults, attendant  on  this  culture  in  England,  might 
induce  a  belief  that  it  had  been  better  conducted 
in  the  former  country;  though  no  doubt  the  more 
genial  climate  of  Ireland,  its  humidity,  and  the 
absence  of  those  chilling  winds  from  the  east, 
which  are  so  often  &tal  to  the  tender  spring 
crops  of  England,  gave  to  it  a  natural  advantage*  I 


and  might  perhaps  sufficiently  account  for  the 
superiority  of  this  branch  of  husbandry  in  Ire- 
land over  England. 

The  early  practice  in  this  country  of  plant- 
ing potatoes  in  February  was,  in  itself,  an  eflfec- 
tual  bar  to  their  goodness  as  field  culture,  since 
the  young  plants  betray  their  origin  to  have  been 
from  a  warmer  climate,  by  their  inability  to  bear 
the  slightest  degree  of  frost  with  impunity;  so 
that  if  they  put  forth  their  tender  heads  to  the 
nipping  frosts  of  spring,  a  great  part  of  the  crop 
is  certain  to  fall  a  sacrifice.  The  better  quality 
of  the  potato  grown  in  Ireland,  and  its  excel- 
lence as  a  substantial  article  of  food  among  a 
population  sunk  to  the  lowest  state  of  poverty, 
caused  it  to  be  brought  into  general  use  in  that 
country,  finding  its  way  even  to  the  tables  of  the 
rich,  at  a  period  when  it  was  scarcely  known  in 
the  sister  island. 

The  introduction  of  this  plant  into  Scotland 
was  probably  earlier  than  into  any  part  of 
Englsmd,  with  the  exception,  perhaps,  of  Lanca- 
shire. The  people  living  in  that  county  were 
then  distinguished  by  a  marked  difference  of 
habits,  manners,  and  character  from  their  neigh- 
bours. A  remnant  of  these  peculiarities  is  even 
still  to  be  found,  notwithstanding  the  singulari- 
ties of  the  inhabitants,  and  local  circumstances, 
combined  to  render  this  a  fiivourable  situation  for 
the  introduction  and  improvement  of  the  potato. 

The  land  in  Lancashire  is  rather  poor,  and  the 
climate  rainy,  so  that  wheat,  with  even  the 
present  improved  system  of  husbandry,  cannot 
be  raised  to  very  great  advantage.  Oats  were 
consequently,  there,  as  in  Ireland  and  the  low- 
lands of  Scotland,  the  staple  production.  The 
mechanics,  who  worked  chiefly  in  iron  and  brass, 
were  all  cottagers,  who  followed  their  respective 
employments  in  the  winter,  and  raised  food  for 
themselves  upon  their  little  patches  of  land  in 
the  summer.  The  population  of  Lancashire 
then  bore  a  great  resemblance  to  the  cotters  of 
Ireland.  They  were,  however,  more  ingenious 
in  handicraft  works,  and  still  more  resembled 
the  manufiicturing  peasantry  in  the  centre  and 
south  of  Scotland,  who  grow  the  whole  or  the 
greater  part  of  their  food  upon  their  cottage 
lands.  Even  the  education  of  their  children  was 
formerly  often  obtiuned  out  of  the  produce  of 
their  little  field;  the  school-master  went  thig- 
ging,  that  is,  collecting  a  portion  of  produce  from 
every  cottager,  in  proportion  to  the  wealtli  of 
the  individual,  and  to  the  number  of  pupils  he 
might  have  contributed  to  the  school-room.  The 
poor  likewise  were  relieved  by  a  voluntary  con- 
tribution of  produce,  and  it  is  probable  that  this 
system  worked  as  well  as  that  of  a  compulsory 
rate.  Even  in  the  smaller  buighs  of  Scotland, 
and  in  the  villages  where  the  luids  are  held  on 
feu  or  perpetual  lease,  the  same  system  was,  and 
in  many  places  still  is,  followed.    The  portion- 
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ere,  as  they  are  called,  are  allowed  a  house  in  the 
village,  and  land  for  their  subsistence,  in  the 
Bimrounding  fields. 

In  such  a  state  of  the  peasantry  the  cultiva- 
tion of  the  potato  would  offer  peculiar  advan- 
ta^^,  as  no  other  substantial  article  of  food 
could  be  raised  by  the  inexperienced  rustic  in 
equal  quantities,  with  so  little  risk  and  trouble, 
and  without  any  but  his  own  and  his  family's 
being  required  for  its  culture  and  after-prepara- 
tion. Accordingly,  when  once  this  plant  was 
introduced  into  cottage  cultivation  in  Scotland. 
its  importance  was  quickly  recognized. 

It  is  understood,  however,  that  this  valuable 
root  was  not,  until  the  year  1728,  made  the  ob- 
ject of  useful  culture  among  the  Scotch,  and 
they  were  then  indebted  to  a  cottager  for  first 
attempting  its  culture.  This  man's  name  was 
Thomas  Prentice;  he  was  a  day-labourer  living 
near  Kilsyth,  in  Stirlingshire,  and  drawing  his 
subsistence  partly  from  the  produce  of  his  little 
plot  of  ground.  This  crop  proved  extremely 
valuable,  and  was  almost  instantly  in  demand 
for  propagating  other  crops,  first  among  the  cot- 
tagers, and  then  among  the  &rmers.  Prentice 
continued  to  cultivate  this  root  very  carefiilly, 
and  to  supply  his  neighbours  with  the  produce 
of  his  crop.  He  was,  moreover,  frugal  and  in- 
dustrious, so  that  in  a  few  years  he  found  him- 
self in  possession  of  two  hundred  pounds,  no 
small  fortune  at  that  time  and  in  that  place. 
When  he  had  '^made  his  fortune,"  he  sank  his 
capital  in  an  annuity,  at  a  good  interest,  upon 
which  he  lived  independently  to  an  old  age. 
The  last  years  of  his  life  were  spent  in  Edin- 
burgh, where  he  died  in  the  year  1792,  at  the 
advanced  age  of  eighty-six,  having  thus  been, 
for  sixty-four  years,  a  witness  to  the  happy  ef- 
fects of  the  blessing  which  he  had  been  instru- 
mental in  conferring  on  his  country. 

But  notwithstanding  the  success  that  attended 
the  culture  of  the  potato  among  the  cottagers, 
its  progress  among  the  higher  classes  in  Scotland 
was  retarded  by  the  opinions  of  the  writers  for- 
merly alluded  to;  while,  what  is  not  a  little 
singular,  a  mistaken  zeal  in  religious  matters  made 
some  of  the  Scotch  folks  hostile  to  the  innovation. 
^'Potatoes,"  said  they,  ''are  not  mentioned  in  the 
bible,"  and  thus  the  same  anathema  was  pro- 
nounced against  them  as  against  the  ''  spinning- 
wheel,"  and  the  "com  farmers." 

The  name  of  this  plant  was  indeed  inserted  in 
the  Hortus  Medicus  Edinbui^ensis,  published 
by  Sutherland  in  1683.  It  is  therefore  probable 
that  the  potato  had  been  introduced  as  a  curi- 
osity into  some  of  the  gardens  about  Edinburgh 
some  time  before  it  was  brought  into  full  culture 
by  Prentice.  But  if  its  management  was  the 
same  as  that  recommended  by  so  great  an  author- 
ity as  Evelyn,  the  produce  was,  most  probably, 
of  little  value. 


The  year  1742,  which  was  long  remembered 
in  Scotland  as  the  ''dear  year,"  gave  an  impulse 
to  the  cultivation  of  the  potato.  Old  people 
who  were  still  living  at  the  beginning  of  the 
present  century,  represented  the  state  of  things 
in  the  summer  of  1743  as  being  dreadful.  Many 
of  the  destitute  wandered  in  the  fields  seeking  to 
prolong  the  misery  of  existence  by  devouring  the 
leaves  of  pease  and  beans,  of  sorrel  and  other 
wild  plant^  while  not  a  few  perished  &om  ab- 
solute wanl^  and  still  more  were  carried  off  by 
those  diseases  which  always  follow  and  aggra- 
vate the  devastations  of  famine.  This  state  of 
distress  naturally  called  the  general  attention  to 
the  cultivation  of  the  potato,  and  indeed  to  the 
whole  agriculture  of  the  country.  So  that,  dur- 
ing the  latter  half  of  the  eighteenth  century, 
the  practice  and  science  of  husbandry  made  much 
more  rapid  progress  in  Scotland  than  in  England. 
Previously  to  this  general  scarcity  in  1743,  some 
potatoes  which  were  growing  in  the  county  of 
Roxburgh,  were  so  uncommon  as  to  have  bsen 
considered  objects  of  curiosity.  But  the  state 
of  things  soon  altered;  and  inmiediately  after 
the  "dear  year,"  the  farmers  of  Lothian  began  to 
make  this  a  branch  of  field  husbandry. 

In  England,  with  the  exception  of  Lancashire, 
the  progress  of  the  cultivation  of  the  potato 
continued  at  an  extremely  alow  pace.  It  was 
known  in  Yorkshire  only  as  garden  produce 
down  to  1760;  and  in  Somersetshire  it  was  rare 
indeed  to  meet  with  a  whole  acre  under  this  cul- 
ture so  late  as  1770. 

So  little  attention  had  been  bestowed  on  this 
subject  even  by  the  most  intelligent  land-owners, 
that  Miller,  in  the  quarto  edition  of  his  Gardener's 
Dictionary,  published  in  1771,  names  only  two 
varieties,  and  founds  the  distinction  of  these  not 
upon  quality,  or  time  of  coming  to  maturity, 
but  on  the  trifling  accident  of  a  red  and  of  a 
white  colour,  which  is  foimd  to  be  productive  of 
no  other  difference.  At  present,  however,  the 
varieties  are  so  numerous,  without  any  reference 
to  colour,  that  it  would  be  equally  vain  to  at- 
tempt their  description  within  any  limited  com- 
pass, as  it  is  unnecessary  to  point  out  their  uses, 
or  enumerate  their  properties. 

Not  many  years  after  the  appearance  of  Miller's 
valuable  work,  the  potato  b^an  to  form  an  im- 
portant article  of  English  husbandry;  and  in 
the  year  1796  it  was  found  that  in  the  county 
of  Essex  alone  seventeen  hundred  acres  were 
planted  with  this  root  for  the  supply  of  the 
London  market. 

The  culture  of  the  potato  is  now  so  exten- 
sive in  this  country,  that  an  abundant  supply 
can  be  obtained  in  all  places  throughout  the 
year,  and  such  have  been  the  improvements  in 
the  culture,  and  the  varieties  to  which  these  im- 
provements have  led,  that  a  succession  is  fur- 
nished fresh  out  of  the  earth  for  nearly  six 
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months  in  the  year.  The  early  sorts  have  been 
the  reward  of  horticultural  skill  now  so  success- 
fully exerted  in  this  country;  undei:  the  shelter 
of  frames,  with  careful  management,  the  tender 
young  plants  are  made  to  struggle  through  un- 
genial  weather,  and  to  produce  tubers  at  the 
earliest  approach  of  summer. 

The  culture  of  the  potato  in  the  rest  of 
Europe  appears  to  liave  attained  to  no  great  ex- 
tent until  during  the  last  century.  In  the  latter 
half  of  this  period  it  was  made  in  more  than 
one  country  a  subject  of  interest  and  inquiry. 
Several  works  published  about  that  time,  treat- 
ing on  its  culture,  are  to  be  found  in  both  the 
French  and  German  languages.  From  one  of 
these,  we  learn  that  the  potato  was  introduced 
from  England  into  the  Netherlands;  and  was 
thence  transplanted  into  some  parts  of  Germany. 
It  was  first  cultivated  in  Sweden  in  1720,  but, 
notwithstanding  the  exertions  and  recommenda- 
tions of  Linnsus,  it  did  not  come  into  general 
cultivation  until  1764,  when  a  royal  edict  was 
published  for  the  encouragement  of  this  branch 
of  husbandry. 

The  potato  was  still  unknown  to  the  agricul- 
turists of  Saxony  so  late  as  1740;  but  so  rapidly 
did  its  culture  increase,  that  less  than  thirty  years 
after  the  above  date,  a  small  detachment  of  the 
French  army,  while  in  that  country,  having  its 
supplies  wholly  cut  off,  the  soldiers  subsisted  for 
eight  or  ten  days  entirely  on  potatoes  obtained 
from  the  fields;  nor  was  this  manner  of  living 
considered  among  them  as  by  any  means  a  hard- 
ship. 

The  Swiss  discovered  the  value  of  this  cul- 
tivation  about  the  same  period  in  which  it  was 
introduced  into  Sweden,  and  in  a  few  years  they 
not  only  grew  potatoes  among  their  mountains 
in  abundance,  but  had  likewise  learnt  the  art  of 
drying  them,  grinding  them  into  flour,  and 
making  them  into  bread.  A  traveller  in  1730 
relates  that  the  miller  of  Untersen  had  scarcely 
anything  to  grind  but  potatoes;  and  in  1734  a 
peasant  was  so  well  aware  of  the  profit  arising 
from  this  culture,  that  he  bought  a  small  field 
situated  near  the  Swiss  mountains,  and  in  only 
two  years  after  paid  the  purchase  money  by  the 
produce  of  his  potato  crops. 

It  is  said  by  another  writer,  about  the  same 
period  (1770,)  that  during  the  twenty-five  or 
thirty  years  preceding,  the  culture  of  this  root 
in  some  parts  of  Switzerland  had  so  much  in- 
creased, that  it  constituted  the  food  of  two-thirds 
of  the  people.  In  the  present  day  it  still  forms 
a  principal  article  of  food  among  the  peasantry 
of  that  country. 

It  likewise  makes  a  reiy  prominent  figure 
in  the  husbandry  of  Poland,  where  it  is  culti- 
vated to  an  extraordinary  extent.  In  1827,  as 
much  as  4,288,185  korzecs,  (about  2  cwt.)  of 
potatoes  were  produced  in  that  country,  while 


4,439,399  korzecs  of  rye  were  reaped,  3,183^023 
of  oats,  4,606,062  of  barley,  and  751,076  of 
wheat. 

The  cultivation  of    the  potato  has  been   of 
late  years  introduced  into  some  parts  of  India 
with  every  prospect  of  success.    In  Bengal,  es- 
pecially, it  has  been  attended  with  the  most 
satisfactory  results.    Bishop  Heber,  in  his  inter- 
esting Journal,  notices  in  several  places  the  pro- 
gress of  this  culture,  the  crops  becoming  by  de- 
grees more  and  more  extended.     These  roots 
were  at  first  very  unpopular,  but  they  have  gra- 
dually gained  favour,  and  are  now  spoken  of  as 
being  the  best  gift  which  the  natives  ever  received 
f5pom  their  European  masters.     They  are,  we  are 
told,  held  in  much  esteem,  "particularly  by  the 
Mussulmans,  who  find  them  very  useful  as  ab- 
sorbents in  IJieir  greasy  messes."    The  following 
observations  are  gathered  from  the  same  volumes. 
In  the  neighbourhood  of  Patna  many  descrip- 
tions of   European  vegetables  are  brought  to 
market  in  abundance;  they  are,  however,  reared 
for  the  consumption  of  the  European  inhabitants 
alone,  the  natives  rejecting  all  but  the  potato, 
which,  though  known  only  since  the  last  few 
years,  may  perhaps  soon  take  its  rank  with  rice 
and  plantains,  as  a  substantial  article  of  food 
with  the  frugal  Hindoo.    It  is  already  largely 
cultivated  in  that  district,  but  can  never  become 
an  exclusive  crop,  inasmuch  as  those  humid  stiff 
soils  which  are  peculiarly  favourable  to  the  growth 
of  rice,  are  wholly  unsuited  to  the  potato,  the 
cultivation  of  which  must  therefore  be  confined 
to  those  sandy  and  drier  soils,  which  are  inimical 
to  the  culture  of  the  rice  plant.    In  such  situa- 
tions this  vegetable  of  English  production  may 
be  raised  with  unmixed  utility,  while  the  resource 
of  BO  important  a  supplementary  crop  may,  in 
seasons  of  the  £a.Uure  of  the  rice  harvest,  avert 
the  evils  of  famine,  and  diminish,  in  one  strong 
point  of  view,  the  resemblance  between  the  In- 
dian and  Irish  peasantry,  their  reliance  on   a 
single  article  of  food.    The  almost  infinite  di- 
vision and  subdivision  of  their  ferms  is  in  India, 
as  in  Ireland,  a  fertile  source  of  poverty  and 
wretchedness. 

The  obseryations  of  another  intelligent  writer 
on  the  same  subject  likewise  tend  to  show  the 
advantages  which  may  result  from  this  cultiva- 
tion in  Hindoostan.  He  remarks  that  a  dry  sea- 
son is  prejudicial  to  the  rice  crop,  while  it  is  fav- 
ourable, or  rather  not  so  hurtful,  to  that  of  the 
potato,  and  "  therefore  nature  points  out  the  one 
crop  as  a  substitute  when  the  other  fails."  It  is 
certainly  a  fortunate  circumstance  that  the  su- 
perstition by  which  the  Hindoo  is  enslaved  does 
not  shut  up  every  avenue  to  innovation  and  im- 
provement. No  religious  prejudice  forbids  the 
culture  of  tliis  vegetable,  and  therefore  the  na- 
tives evince  a  readiness  to  adopt  it  in  all  situa- 
tions where  it  can  be  os  easily  obtained  as  other 
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food.  The  soil  of  Bengal,  and  the  long  continu- 
ance of  dry  weather,  niay>  perhaps,  he  ohstacles 
sufficient  to  prevent  this  root  from  hecoming  the 
principal  nourishment  of  the  lower  orders ;  but 
it  is  supposed  that  if  it  could  he  raised  cheaper 
than  lice,  the  potato  would  he  generaUy  preferred 
by  Hindoos.  At  present  it  is  almost  universally 
served  up  at  European  tables  in  Bengal  in  the 
same  manner  as  in  England;  and  though  the 
crop  is  less  abundant,  and  the  roots  are  smaller 
in  size,  they  are  scarcely  inferior  in  quality  to 
those  of  this  country. 

Wlierever  the  Englishman  seeks  a  home,  he 
always  strives  to  naturalize  this  root,  which  was 
BO  long  struggling  into  notice  in  his  own  country. 
Now  amid  all  the  luxuriant  and  delicious  vege- 
tation of  tropical  climes,  he  still  retains  his  pre- 
ference for  that  simple  vegetable,  which  he  con- 
siders almost  a  necessary  of  life.  At  Ceylon  all 
his  attempts  to  cultivate  this  plant  have  been 
nearly  vain,  as  it  will  not  thrive  in  that  island  at 
any  place  except  at  Candy,  a  town  almost  seventy 
miles  in  the  interior,  and  the  only  spot  in  the 
country  where  European  vegetables  come  to  any 
degree  o&perfection.  A  basket  of  these  roots  is 
sent  every  morning  thence  for  the  supply  of  the 
governor's  table,  as  all  the  indigenous  vegetables 
are  considered  an  inferior  substitute  for  this 
necessary  auxiliary  to  the  Englishman's  more 
substantial  fare. 

There  are  a  great  many  varieties  of  the  potato, 
arising  from  soil,  culture,  and  other  circumstances, 
but  even  in  the  same  soil,  and  under  exactly 
similar  circumstances,  there  are  few  plants  which 
exhibit  such  endless  diversities  as  this  one,  es- 
pecially in  the  size,  form,  and  colour  of  the 
tubers.  It  will  be  sufficient  to  mention  a  few 
of  these  varieties. 

The  Spanish  or  White  Kidney,  is  an  oblong 
flat  potato,  of  a  yellowish  hue  when  boiled  ;  dry 
or  mealy,  and  of  an  early  sort. 

Tlie  Wicklow  Banger,  is  a  very  long  flat  root, 
with  very  few  eyes,  and  those  scarcely  sunk  in 
the  surface,  with  a  rose-coloured  spot  on  one  end 
and  sometimes  on  the  side ;  an  early  kind  much 
esteemed  in  Ireland. 

English  White,  or  London  lady,  a  smooth  fsiir 
potato,  generally  flat,  at  first  watery  but  after- 
wards dry  and  mealy. 

The  White  J^e,  a  laige  round  root,  of  a  red 
colour,  with  the  eye  sunk  very  deep  in  the  white 
blotches;  a  productive  kind  and  moderately 
dry. 

There  are  other  varieties  of  a  deep  purple 
colour,  and  of  a  bright  red  or  mottled  appear- 
ance. 

All  these  varieties  are  produced  from  sowing 
the  seeds. 

Potato  plants  raised  from  seeds  do  not  blossom 
for  the  fu^t  three  years,  nor  are  the  potatoes  fit  for 
use  until  replanted  for  two  or  three  years,  un- 


less care  be  taken  to  sow  the  seeds  in  rich  ground 
in  small  drills,  and  afterwards  transplant  the 
shoots  and  frequently  hoe  them. 

It  is  perhaps  of  advantage  thus  occasionally 
to  rise  potatoes  from  seed  in  order  to  obtain  fresh 
tubers  and  new  varieties.  But  if  care  be  taken 
to  change  the  soil  of  the  tubers  every  other  year, 
that  is,  to  procure  seed  potatoes  from  a  distant 
and  different  locality,  the  healthy  perfection  of 
the  plants  may  be  indefinitely  prolonged. 

With  regard  to  the  best  soil,  the  uplands  and 
the  lighter  grounds  are  found  to  be  much  better 
adapted  than  rich  and  strong  lands  to  the  culti- 
vation of  the  potato.  This  root  has  one  great 
advantage  over  all  grain  and  leguminous  crops, 
in  being  perfectly  secure  against  the  late  rains, 
which  often  completely  destroy  the  hopes  of  the 
farmer.  Bains  which  have  no  bad  effects  upon 
the  potato,  injure  the  bloom  upon  the  cerealia, 
or  cause  them  and  the  legumes  to  run  so  much 
to  straw  as  not  only  to  be  less  productive  of  seed, 
but  actually  to  lodge  and  rot.  The  quality  of 
the  roots  is  no  doubt  a  little  deteriorated  by  ex- 
cess of  moisture,  but  when  they  are  sufficiently 
matured,  rain  has  little  or  no  injurious  influence 
over  them. 

This  plant  seems  alone  to  have  been  wanted  to 
make  the  agriculture  of  the  British  isles  com- 
plete. Upon  the  western  side,  and  among  the 
mountains,  a  grain  crop  is  always  precarious,  and 
seldom  or  never  good.  Scanty  and  bad  as  it  is,  its 
culture  is  also  expensive,  as,  after  it  has  been 
reaped,  it  cannot  be  left  in  the  field  to  dry,  but 
must  be  taken  wet  into  bams  constioicted  of 
wicker-work,  for  the  purpose  of  obtaining  a  cur- 
rent of  air,  and  there  suspended  upon  ropes. 
Such  a  process  is  not  merely  tedious  and  costly, 
but  absolutely  incompatible  with  the  culture 
of  any  considerable  quantity  of  grain. 

A  new  soil  produces  better  potatoes  than 
worked  land  in  the  highest  condition;  and  ground 
which  is  light  and  spongy,  provided  that  it  has 
the  advantage  of  plenty  of  moisture,  which  does 
not  stagnate,  is  better  than  the  strongest  lands. 
Tlie  reasons  are  obvious — ^the  tubers  will  form 
with  the  greater  ease  according  as  the  resistance 
is  less  which  the  ground  ofiers  to  their  expan- 
sion, while  so  large  a  quantity  of  vegetable  mat- 
ter elaborated  in  so  brief  a  space  demands  no 
little  supply  of  humidity.  Now  the  little  patches 
among  mountains  are  composed  of  the  very  best 
soil  for  this  purpose,  being  generally  a  mixture 
of  sand  and  vegetable  matter.  Such  a  soil  is 
readily  penetrated  throughout  by  every  shower, 
and  yet  the  water  does  not  stagnate ;  as  a  moun- 
tainous country  near  the  sea  is,  in  high  lati- 
tudes, always  one  in  which  there  are  frequent 
showers,  the  watering  of  these  mountain  patches 
is  precisely  that  which  is  most  beneficial,  and 
therefore  it  would  be  difficult  to  imagine  a  soil 
and  climate  better  fitted  for  the  growth  or  for 
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producing  excellence  in  the  quality  of  these 
tuberous  roots. 

When  cultivated  in  tenacious  aigillaceous 
soils,  if  the  summer  be  dry,  the  swelling  of  the 
tubers  is  prevented  by  the  mechanical  pressure  of 
the  earth ;  and  on  the  other  hand,  such  soils,  if 
constantly  in  a  state  of  moisture,  produce  immi^ 
ture  tubers,  which  are  sodden,  waxy,  and  other- 
wise of  bad  quality.  But  in  ground  which  to  all 
appearance  is  little  else  than  loose  sand,  if  there 
be  humidity  enough,  potatoes  will  grow  and  be 
of  excellent  quality,  and,  even  should  there  be 
any  failure  in  the  sufficiency  of  moisture,  the 
quality  of  roots  yielded  by  the  first  planting 
will  be  good,  but  they  will  be  small,  and  too 
hard  for  propagating.  In  the  mountain  districts 
of  Scotland  the  frequent  rains  in  all  seasons  are 
of  so  constant  recurrence,  that  a  whole  week  of 
diy  weather  is  considered  worthy  of  record. 
This  circumstance,  so  unfavourable  to  the  ma- 
turity of  other  crops,  operating  in  union  with 
the  peculiar  nature  of  the  soil,  causes  the  situa- 
tion to  be  well  adapted  to  this  cultivation :  while 
there  are  still  other  advantages  on  the  west  coast 
of  the  Scottish  Highlands,  and  which  apply  in  a 
great  measure  to  Ireland.  In  the  first  place  there 
is  very  little  frost— never  any  except  in  high  and 
comparatively  inland  placefr — ^until  the  potatoes 
are  come  to  their  proper  growth.  Again,  spade 
husbandry  is  best 'adapted  for  potatoes,  and  it  is 
also  the  best  for  those  places  where  the  acclivi- 
ties are  generally  too  abrupt,  and  the  spots  of 
land  really  worth  culture  too  small  to  admit  of 
the  use  of  the  plough  with  any  advantage.  Per- 
sons who  are  accquainted  with  only  flat  coun- 
tries, where  there  is  little  inequality  of  soil  in  a 
field,  and  no  absolute  sterility  in  a  parish,  but 
that  which  is  consequent  on  neglect,  can  form 
but  an  imperfect  idea  of  the  variations  witnessed 
in  a  litUe  portion  of  mountain  land.  In  a  sec- 
tion of  thirty  yards  there  may  be  ten  yards  of 
useless  gravel  in  which  moisture  can  find  no 
resting-place  till  it  be  fathoms  deep  in  the  ground, 
ten  where  there  is  not  above  three  inches  of  soil 
on  the  bare  rock,  and  ten  of  soil  of  the  very  best 
quality.  The  first  and  second  portions  would 
not  of  course  produce  a  crop  of  any  description, 
and  yet  in  the  use  of  the  plough  it  would  be 
necessary  to  pass  over  them,  or  to  lose  about  the 
same  time  in  turning ;  so  that  the  expence  of 
ploughing  such  a  piece  of  land  would  be  triple 
that  of  ploughing  the  same  extent  of  a  cham- 
paign country.  On  the  other  hand,  when  the 
spade  is  employed,  the  culture  of  the  fertile  spots 
is  not  more  expensive  than  if  they  were  continu- 
ous, and  situated  on  the  flattest  surface  in  the 
ialimd ;  while  the  nature  of  the  soil  renders  the 
labour  of  turning  it  and  taking  up  the  crop  com- 
paratively easy. 

Thus  the  potato  has  this  great  and  peculiar 
dilvantafife  over  all  other  substantial   esculent 


vegetables,  that  it  can  be  not  only  cultivated  in 
places  where  no  others  can  be  profitably  grown, 
but  that  it  can  be  cultivated  there  at  small  ex- 
pense; while  it  is  less  subject  to  disease,  and 
more  secure  against  degenerating  in  those  situa- 
tions than  on  richer  lands.  Consequently,  in  a 
soil  so  diversified  as  that  of  Britain,  and  where 
the  communication  between  any  two  places  is  so 
easy,  an  almost  unlimited  supply  of  potatoes 
may  be  grown  without  any  diminution  of  the 
breadth  of  profitable  crop  of  the  cerealia,  the 
legumes,  or  indeed  of  any  other  useful  plant ; 
while  this  crop  is  recommended  as  causing  an 
amelioration  rather  than  an  exhaustion  of  the 
soil. 

The  most  usual  and  profitable  manner  of  pro- 
pagating this  vegetable  is  by  putting  into  the 
ground  the  tubers,  either  whole  or  divided  into 
as  many  parts  or  sets  as  they  contiun  eyes.  The 
sets  are  planted  in  lines  from  twenty  to  twenty- 
four  inches  apart,  either  in  drills  or  by  the 
dibble,  at  intervals  of  horn,  twelve  to  fifteen 
inches.  The  proper  season  for  planting  the  main 
crop  is  from  the  1st  of  April,  till  the  middle  of 
May,  and  a  peck  of  seed  potatoes  is  usually  re- 
quired to  plant  a  bed  of  twelve  feet  by  thirty- 
two. 

It  seems  generally  admitted,  that  the  cuttings 
should  be  made  from  large  but  not  horn,  over- 
grown potatoes,  and  that  it  is  not  profitable  to 
plant  either  small  potatoes  or  small  cuttings.  A 
good  set,  part  of  a  large  potato,  all  other  things 
equal,  will  naturally  produce  a  stronger  and  bet- 
ter plant  than  part  of  a  small  potato,  the  crop 
being  in  general  proportioned  to  the  weight  of 
the  sets.  They  ought  to  weigh  about  two  ounces 
each,  and  should  not  be  such  small  cuttings  as 
thrifty  managers  are  so  apt  to  employ.  A  large 
cutting  gives  nourishment  to  the  plant  when 
young,  which  promotes  their  future  growth. 
Mr  George  Lindly  says,  '*the  earliest  tubers  of  the 
potato  are  always  those  which  have  been  pro- 
duced from  sets  which  have  been  cut  with  a 
single  eye  to  each.  This  circumstance  should 
be  particularly  attended  to  in  the  first  crop,  as  I 
have  always  found  these  ten  days  or  a  fortnight 
earlier  thim  those  produced  from  sets  which  had 
been  cut  with  two  or  more  eyes.  I  have  tried 
them  several  years,  planting  the  single-eyed  sets 
in  alternate  drills  with  the  others,  and  the  diflfer- 
ence  has  proved  uniformly  the  same." 

In  Lancashire  they  are  convinced  that  the  best 
plan  is  to  cut  ofi^  the  front  or  nose  end,  and  also 
the  umbilical  or  tail  end  of  a  large  potatoe,  and 
rejecting  both,  to  take  the  middle  part  entire  for 
planting.  The  common  practice  of  cutting  the 
potatoe  down  the  middle,  frx>m  nose  to  tail,  is 
not  to  be  recommended. 

The  advantages  of  large  cuttings  are  satisfisio- 
torily  proved  by  an  experiment  tried  by  Mr 
Whyn  Baker,  in  Ireland.    He  planted  three 
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sorts  of  cuttings,  1.  reasonably  large;  2.  very 
■mall;  and  8.  very  large ;  the  result  was, 


Produce. 

lb.     OB 


1 .  The  rsMonably  large,  or  moderate  tiaed, )       o  i    o 

produoed  'J       84    3 

2.  The  very  email,         ... 


64  12 


Difference,        19    7 

Thia,  upon  an  acre,  would  make  a  rery  material 
dificience.  The  produce  of  the  very  large  was 
little  or  nothing  different  from  the  reasonably 
large  or  moderate  sized. 

The  mode  of  managing  the  sets  requires  more 
attention  than  is  commonly  paid  to  it,  more  es- 
pecially for  early  crops.  In  regard  to  them,  the 
following  is  the  most  approved  method  in  Lan- 
cashire. When  the  sets  ore  cut,  they  are  put  on 
a  room-floor,  where  a  strong  current  of  air  can 
be  introduced  at  pleasure,  two  lays  in  depth,  and 
coyered  two  inches  thick,  with  chaff,  or  saw- 
dust. If  desired  to  be  very  early,  they  remain 
thns  from  November  till  March,  much  attention 
being  paid  to  give  or  to  exclude  air,  according 
to  the  weather. 

If  the  seed,  after  being  cut,  is  suffered  to  lie 
in  a  heap,  k  trill  heea^  and  it  will  either  be  to- 
tally destroyed,  or  at  least  so  weakened  as  to 
prodnoe  curled  gtdlks  and  a  poor  crop.  Curled 
stalks  will  proceed  from  any  other  cause  which 
weakens  the  vegetative  power  either  before  sow- 
ing or  when  the  plant  is  in  a  state  of  growing; 
but  nothing  can  more  effectually  produce  it  than 
laying  potatoes  together  in  too  huge  quantities, 
in  a  wet  or  damp  state.  This  must  occasion  re- 
peated sprouting  before  planting,  and  perhaps 
worms  may  be  produced,  which,  wounding  the 
young  shoots,  may  occasion  much  mischief. 

It  is  said  that  a  set  will  not  sprout  until  the 
cut  be  healed ;  and,  therefore,  if  the  cutting  be 
performed  long  enough  before  the  setting,  to  al- 
low time  for  the  cut  to  heal  or  dry,  so  much 
time  will  be  gained  by  the  planter,  which  is  a 
great  object,  especially  to  the  poor,  who  are  late 
in  planting. 

The  quantity  of  seed  per  acre  varies  from  fif- 
teen to  thirty  bushels ;  medium  about  twenty, 
which  is  quite  enough  if  the  rows  are  kept  at  an 
adequate  distance  from  each  other,  namely,  four 
feet.  Nothing  can  be  more  injudicious  than  the 
close  planting  so  prevalent  in  many  parts  of  the 
kingdom,  and  more  especially  in  the  more 
northern  districts. 

Some  recommend  the  plan  of  planting  the  en- 
tire potato ;  but  the  saving  of  the  seed,  by  cut- 
ting large  potatoes,  is  considerable,  amounting  to 
£i  19«.  8<^.  per  statute  acre ;  for  it  appears,  by 
repeated  experiments,  that  the  uncut  potatoes 
required  37^  bushels  per  acre,  and  the  cut  only 
20^,  making  a  difference  of  not  less  than  seven- 
teen bushels. 


Some  years  ago  a  gentleman  in  Fife  tried 
the  following  experiment :  He  took  one  of  the 
largest  potatoes  he  could  get,  and  planted  it 
whole  in  his  garden  without  dung;  the  produce 
was  seventy-two  potatoes  in  all ;  above  twenty 
of  them  were  nearly  as  large  as  the  mother-plant, 
the  remainder  of  different  sizes,  gradually  de- 
creasing to  about  the  size  of  a  walnut.  Next 
season  he  planted  the  whole  of  that  produce  also 
uncut,  setting  the  largest  in  the  front  row,  the 
next  largest  in  the  second,  and  so  on,  diminish- 
ing the  size  in  every  row  till  the  last,  which  waa 
the  smallest  of  all.  By  this  experiment  he  found 
not  only  that  the  stems  of  the  largest  seed  were 
by  far  the  strongest,  but  their  produce  was  also 
by  &r  the  greatest,  none  of  them  producing  po- 
tatoes larger  than  their  respective  seed.  From 
this  it  would  appear  that  the  larger  the  seed-po- 
tato, the  larger  will  be  the  produce.  Whedier 
the  original  potato  would  have  produced  an 
equal  weight,  had  it  been  cut  in  three  or  four 
sets,  he  could  not  say ;  but  unless  it  would  have 
produced  a  great  deal  more,  th^  advantages  are 
certainly  in  fistvour  of  setting  them  whole,  by 
saving  a  deal  of  labour,  and  occupying  a  less 
space  of  ground. 

It  is  well  known  that  in  the  spring  potatoes 
shoot  out,  and  that  in  stirring,  moving,  or  cut- 
ting slices^  many  of  these  shoots  fall  off,  and  are 
commonly  thrown  away.  They  may,  however, 
be  preserved  and  planted  with  success,  instead  of 
cuttings ;  by  which  means  there  is  a  saving  of 
seed  to  a  certain  amount.  Although  it  is  highly 
proper  carefully  to  preserve  all  the  sprouts  whidi 
can  be  collected  in  the  sowing  season,  yet  the 
entire  substitution  of  sprouts  in  the  place  of  po- 
tatoe-sets  can  never  take  place  so  as  entirely  to 
supersede  the  necessity  of  planting  a  considerable 
quantity  of  the  latter.  Every  man's  experience 
proves,  that  when  sprouts  are  put  forth  the  po- 
tatoes are  considerably  weakened,  and  that  Mat 
weakness  increases  in  proportion  as.  sprouts  ap- 
pear, until  the  potatoes  are  entirely  exhausted, 
and  unfit  either  for  food  or  seed.  The  general 
practice  therefore  is,  to  prevent  as  much  as  pos- 
sible potatoes  from  sprouting  at  all ;  and  when 
that  caunot  be  done  effechMlly,  farmers  choose 
to  let  the  sprouts  remain  and  wither,  which  they 
will  do  by  turning  the  potatoes  often,  shaking 
the  mould  off,  and  keeping  them  in  a  dry  state. 
The  withering  of  the  sprouts,  it  is  said,  prevents 
or  retards  new  shoots,  by  which  the  potatoes  are 
preserved  in  a  better  state  for  food  than  if  they 
were  encouraged  or  suffered  to  put  forth  many 
sprouts.  But  supposing  all  the  sprouts  of  pota- 
toes which  are  brought  to  view  during  seed  time 
be  preserved  for  seed,  yet  the  quantity  of  good 
shoots  will  &11  far  short  of  the  complement  ne- 
cessary for  a  general  planting,  inasmuch  as  a  po* 
tato,  however  large  and  full  of  eyes,  will  not,  at 
the  first  sprouting,  put  forth  more  than  one  or 
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two  shoots.  It  is  to  be  considered  also,  tliat  the 
poor  people's  sowing  of  potatoes  seldom  com- 
mences until  May,  and  continues  but  a  short 
time;  so  that  were  they  to  plant  nothing  but 
sproutSy  their  stock  of  potatoes  should  be  much 
larger,  to  produce  a  sufficiency  of  sprouts,  than 
they  generally  ^x)6Bess,  or  haye  occasion  for  at 
that  season. 

Sprouts  are  fit  for  planting  at  any  time  after 
they  acquire  roots  sufficient  to  support  them- 
selves, independent  of  the  mother^potatoes,  which 
they  generally  do  when  about  three  inches  long. 
Sprouts  may  be  planted  successfully  in  all  the 
various  methods  by  which  potatoes  are  usually 
planted;  but  it  is  not  advisable  to  have  the 
sprouts  cut  in  pieces.  It  is  better  to  plant  them 
whole,  be  they  ever  so  long,  or  have  ever  so 
many  series  of  roots  and  joints.  When  left 
whole,  they  may  be  planted  at  greater  distances. 
They  answer  best  when  laid  horieofOally^  cover- 
ing them  in  every  instance  as  potato-sets  are 
treated. 

It  IB  said  that  potatoes,  and  the  sprouts  of  po- 
tatoes, have  been  planted  on  the  same  day,  and 
that  sprouts  came  up  about  three  weeks  sooner 
than  the  potatoes.  It  is  likewise  maintained 
that  sprouts  will  produce  as  good,  if  not  better 
crops,  than  potato-sets,  and  more  seldom  fail  of 
growing;  so  that  this  branch  of  the  subject  still 
requires  additional  investigation.* 

The  young  plants  are  kept  free  from  weeds, 
and  when  they  are  about  half  a  foot  or  a  foot 
high,  some  earth  is  drawn  around  the  lower  part 
of  the  stem ;  little  or  no  fieurther  care  is  required 
-till  the  taking  up  of  the  crop.  The  plants  are 
su£fered  to  remain  until  the  roots  attain  to  their 
full  growth.  This  state  is  indicated  by  the  stalks 
beginning  to  decay,  wliich  usually  takes  place 
at  the  commencement  or  latter  end  of  October, 
when  the  roots  should  be  dug  up  for  the  winter 
store.  Some  carefiil  cultivators  pinch  off  the 
blossoms  as  they  appear  on  the  plant.  The  good 
effects  of  this  practice  have  been  very  often 
proved,  it  being  supposed  that  the  weight  of  the 
tubers  of  each  plant  is  increased  an  ounce  in  con- 
sequence, or  considerably  above  a  ton  per  acre. 
The  cause  of  this  result  has  been  thus  explained : 
the  fluid  or  sap  gives  sustenance  alike  to  the  tu- 
ber and  blossom,  and,  therefore,  if  a  portion  be 
diverted  from  the  formation  of  the  blossom,  it 
will  be  exerted  for  the  enlargement  of  the  root. 

This  plant  may  be  propagated  also  from  cut- 
tings or  layers  of  the  green  shoots;  but  this  is 
not  at  all  advantageous  for  any  culture,  except 
in  some  instances,  when  it  la  required  to  multi- 
ply as  quickly  as  possible  a  rare  sort. 

The  tubers  obtained  from  seeds  are  at  first 
very  few  and  very  small,  and  therefore  seed  cul- 
ti  vation  is  by  no  means  advisable  to  'Hhe  grower" 
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of  potatoes;  but  it  is  of  great  service  to  ''the 
breeder,"  who  seeks  to  improve  its  quality. 

On  the  other  hand,  by  cultivation  from  the 
tubers  a  good  variety  may  be  extended  and  pre- 
served after  it  has  been  once  obtained ;  as  the 
plant  from  the  tuber  is  not  a  new  plant,  like  that 
which  is  procured  by  the  operations  of  flowering 
and  seeding,  but  an  identical  part  of  the  old  one. 
Though  the  planting  tubers  will  not  lead  to  any 
new  variety,  it  may  have  efiects  every  way  as 
advantageous,  for  no  plant  profits  more  by 
changes  from  one  district  to  another. 

Besides  improvement  in  quality  which  a  judi- 
cious change  produces,  it  likewise  often  prevents 
the  most  destructive  disease  to  which  the  po- 
tato is  liable.  That  disease  is  known  by  the 
technical  name  of  the  curly  or  the  curl-icp,  a 
name  by  no  means  inexpressive  of  the  appear- 
ance of  the  plant  when  under  its  influence.  The 
top  leaves  begin  to  shrink  just  about  the  time 
that  the  tubers  should  form,  the  young  shoots 
cease  to  expand,  and  the  whole  plant  assumes 
very  much  the  appearance  of  the  tip  of  a  cherry 
tw^ig  when  the  under  leaves  are  assailed  by 
aphides.  From  the  moment  in  which  this  dis- 
ease appears,  all  farther  growth  in  the  plant 
ceases,  and  though  it  may  linger  in  a  yellow  and 
sickly  state  until  autumn,  the  produce,  if  any, 
is  little,  and  that  little  is  of  a  bad  quality.  If, 
as  soon  as  the  disease  shows  itself,  the  tuber 
which  has  been  planted  be  taken  up,  it  will  be 
found  much  firmer  and  less  exhausted  than  those 
of  the  plants  of  the  same  age  that  are  in  a  healthy 
state.  This  at  the  same  time  points  out  at  least 
one  cause  of  the  disease,  and  suggests  its  remedy. 
The  old  tuber  has  been  too  compact  for  yielding 
to  the  vegetative  powers  of  the  plant. 

The  curl  first  made  its  appearance  In  this 
country  in  the  year  1764^  in  Lancashire,  where 
potatoes  had  been  first  introduced  into  British 
field  culture,  and  had  been  propagated  without 
any  change  of  seed.  From  Lancashire  this  dis- 
ease spread  over  all  the  potato  districts  of  Bri- 
tain, and  as  the  cause  and  cure  were  equally  un- 
known, there  was  a  general  apprehension  that 
the  plant  would  be  exterminated.  Premiums 
were  ofiered  by  different  agricultural  societies  to 
those  who  should  point  out  a  remedy  for  a  dis- 
ease so  destructive;  in  consequence  of  which 
many  speculations  and  theories  were  raised, 
which,  however,  led  to  very  little  practical  uti- 
lity. 

The  discovery  of  at  least  a  temporary  preven- 
tive, and  therefore  of  the  prebable  cause,  was 
made,  as  is  believed,  more  from  accident  than  de- 
sign, in  the  neighbourhood  of  Edinburgh.  Some 
of  the  growers  in  that  situation  were  in  the  habit 
of  procuring  seed  potatoes  from  the  cold  moor- 
land districts,  and  fields  planted  with  these  were 
free  from  the  curl.  Upon  inquiry  it  was  found 
thxt  in  those  bleak  and  humid  situations  the  po- 
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tato  crop  was  so  late  that  the  frost  came  on  and 
bkckened  the  leares,  while  they  and  the  stems 
were  still  green,  and  the  tuhers  of  coarse  not 
ripe.  The  change  of  climate  was  therefore  not 
the  sole  cause  of  preyention,  if  indeed  it  was  the 
cause  at  all,  for  when  the  inll  ripened  potatoes 
were  planted  in  the  moors,  the  curl  appeared  in 
diem,  iu  situations  where  there  was  none  in  the 
native  potatoes.  It  was  thus  found  that  the 
curl  could  be  prerented  by  using  tubers  that 
were  ifot  quite  ripe. 

A  writer  in  the  Gardener's  Magazine  for  May 
1827  thus  ingeniously  accounts  for  this  feet: 
^The  potato  tuber  is  a  perfect  organized  sys- 
tem, in  which  the  circulation  regularly  proceeds, 
and  if  suffered  to  ripen  will  then  tend  to  decay ; 
bnt  if  separated  before  ripe  from  the  stem  or 
stalk  which  frimishes  it  with  blood  or  fruit-sap, 
descending  from  the  leaves,  the  circulation  of  the 
blood-eap  is  suddenly  arrested.  The  ripe  potato, 
having  performed  all  its  operations,  becomes 
more  inert ;  but  the  circulation  of  the  sap  in  the 
unripe  tuber  having  been  stopped,  it  starts  more 
readily,  and  with  greater  vigour,  when  planted ; 
the  one  appears  to  die,  worn  out  with  age,  the 
other  seems  accidentally  to  have  fallen  asleep,  and 
when  awakened,  possesses  an  unspent  vigour  and 
eneigy."— p.  317. 

That  over-ripeness  is  the  principal  cause  of 
the  disease,  has  been  found  by  experience  to  be 
so  much  the  case,  that  out  of  the  same  potato 
it  is  possible  to  make  some  sets  that  will,  and 
others  that  will  not,  produce  the  curl.  The  por- 
tion of  the  tuber  that  is  nearest  to  the  cord  by 
which  it  is  &stened  to  the  plant,  ripens  first,  as 
any  one  may  observe,  especially  in  an  elongated 
potato,  where  the  root  end  is  often  so  mealy  as 
to  &11  to  powder,  when  the  top  or  thick  end  is 
soft  and  waxy.  If  such  a  potato  be  taken  when 
only  the  sm^  end  is  ripe  enough  to  boil  mealy, 
the  eyes  upon  another  of  the  same  parcel  that 
are  upon  the  waxy  part,  will  all  produce  sound 
plants,  while  curl  may  appear  in  those  which 
are  taken  from  the  medy  end.  The  soil  and 
mode  of  culture  may  have  likewise  some  effect 
in  producing  this  evil.  Experience  has  shown 
that  high  culture  and  stimulating  manure  tend 
more  to  produce  curl  than  poorer  treatment; 
that  this  disease  is  less  frequent  in  new  lands 
than  in  those  which  have  been  long  in  culture ; 
and  that  it  seldom  appears  in  cold  and  uplan4 
places. 

The  following  facts,  collected  by  the  late  Sir 
J.  Sinclair,  on  this  important  subject,  deserve 
attention.  About  the  beginning  of  October,  a 
gentleman  took  his  potatoes  out  of  the  ground, 
put  them  upon  some  straw  in  a  vault  in  the  cel- 
lar, and  covered  them  with  straw  on  the  top, 
where  they  were  left  for  the  winter.  It  was  im- 
possible for  frost  to  approach  them.  In  the  suc- 
ceeding February  a  friend  requested  a  few  of 


them  to  plant.  Accordingly,  about  a  bushel 
were  taken  from  the  store,  and  put  in  an  out- 
house in  the  yard,  where  they  remained  for  some 
time,  during  which  there  were  several  severe 
frosts.  It  was  evident  that  the  frost  had  affected 
them ;  and  the  gentleman  therefore  determined 
to  try  what  effect  it  would  have  upon  them. 
They  were  planted;  and  the  consequence  was, 
that  one-half  of  them  had  curled  leaves,  and  was 
not  half  a  crop.  Those  which  remained  in  the 
vault  until  they  were  planted  were  not  in  the 
least  disordered.  Many  other  causes  may  doubt- 
less produce  this  disorder;  but  the  foregoing  ex- 
periment clearly  demonstrates,  that  frost  trill 
cause  itf  and  ought  therefore  to  be  most  carefully 
guarded  against. 

There  is  reason  also  to  believe,  that  the  fre- 
quent application  of  lime  to  the  soil  will  occa- 
sion this  disease,  of  which  the  following  experi- 
ments frimish  a  strong  proof:  A  piece  of  ground 
(deep  loam)  was  well  manured  with  lime,  and 
planted  with  potatoes.  When  the  plants  ap- 
peared above  ground,  nearly  three-fourths  of 
them  were  curled ;  while  at  the  same  time  a  few 
drills,  immediately  adjoining,  which  had  got  no 
lime  upon  the  soil,  and  planted  with  the  same 
seed,  were  entirely  free  from  the  distemper.  This 
circumstance  attracted  notice,  and  the  same  ex- 
periment was  repeated  next  year,  with  the  same 
result. 

Any  cause  that  weakens  the  plant  must  cer- 
tainly occasion  the  curl ;  but  there  is  nothing  to 
which  it  can  be  more  justly  attributed  tlian  to 
the  sets  lying  in  heaps  in  a  house,  and  being  suf- 
fered to  heat  before  they  are  planted.  On  the 
other  hand  it  has  been  remarked,  that  when  po- 
tatoes, to  be  used  as  seed,  are  kept  in  pits  under 
ground,  and  not  in  a  house,  the  crop  is  seldom 
liable  to  that  distemper. 

The  best  means  of  avoiding  the  curl  is,  to 
change  the  seed  every  second  or  third  year,  as 
from  moss  land  to  cultivated  soil,  and  vice  versa. 
It  is  a  practice  of  the  Lancashire  planters  to  send 
some  of  their  favourite  kinds  to  the  mossy 
grounds  to  recover,  if  they  are  found  to  have 
a  tendency  to  curl ;  and  it  is  certain  that  pota- 
toes from  mossy  lands  will  not  curl.  The  moor 
lands  in  Yorkshire,  and  the  mountains  of  Rad« 
nor  and  Montgomery,  are  free  from  curl,  while 
the  vales  are  infested  with  it. 

It  has  also  been  found,  that  sets  taken  from 
young  potatoes  are  not  so  liable  to  the  curl  as 
those  which  have  been  forced  to  a  great  size  by 
rich  manure  and  earthing  up ;  and  some  farmers 
on  purpose  sow  the  potatoes  intended  for  seed 
later  Ihan  the  rest,  that  they  may  not  attain 
great  size  or  maturity. 

The  economy  of  this  article  of  food,  as  com- 
pared with  wheat,  is  seldom  questioned,  although 
doubts  have  been  raised  even  as  to  its  compara- 
tive cheapness  with  wheaten  bread*      The  fol- 
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lowing  statement,  from  Mr  Jacob's  Com  Tracts, 
contains  all  the  facts  that  can  be  depended  upon 
for  forming  an  opinion  on  this  question:  ''If  an 
acre  of  land,  with  the  same  degree  of  labour  be- 
stowed upon  it,  and  the  same  portion  of  manure 
applied  to  it,  yields  800  bushels  of  potatoes,  it 
may  yield  24  bushels  of  wheat.  The  food  pro- 
duced by  the  former,  at  38  lbs.  to  the  bushel, 
will  then  be  11,400  lbs.  in  weight;  the  food  from 
the  latter,  at  60  lbs.  to  the  bushel,  will  be  1,400 
lbs.,  or  the  weight  of  the  wheat  will  be  one- 
eighth  that  of  the  potatoes.  It  is  difficult  to  as- 
certain the  quantity  of  nutrition  in  a  given  quan- 
tity of  either  wheat  or  potatoes.  The  chemical 
experiments  of  Sir  Humphrey  Davy  show  that 
wheat  contains  about  three  times  the  quantity 
of  mucilage  or  starch,  and  of  gluten  or  albumen, 
of  what  is  contained  in  a  like  weight  of  pota- 
toes; but  that  potatoes  contain  also  about  from 
three  to  four  per  cent,  of  their  weight  of  saccha- 
rine matter,  in  which  wheat  is  deficient,  though 
it  abounds  in  barley.  The  difficulty  of  esti- 
mating the  nutritive  power  of  the  two  substances 
is  not  wholly  removed  by  this  appeal  to  chemis- 
try, because  we  are  still  ignorant  of  the  effect 
which  the  combination  of  the  saccharine  matter 
with  the  mucilage  and  gluten  may  produce  when 
used  as  aliment.  A  small  addition  of  the  fqrmer 
to  the  two  latter  may  communicate  to  the  whole 
moss  a  degree  of  nubitive  power  very  far  exceed- 
ing its  own  separate  proportion  of  weight.  Some 
inquiries  have  been  made  as  to  the  actual  quan- 
tity of  potatoes  consumed  per  head  in  families 
in  Ireland,  in  Prussia,  and  in  Saxony;  but  the 
answers  varied  to  such  a  degree  as  to  be  little 
satisfactory.  It  does  not  appear  to  me  to  be 
very  far  from  the  fact,  if  we  estimate  the  propor- 
tion of  the  nutritive  power  of  wheat  to  that  of 
potatoes,  as  about  seven  is  to  two;  or  that  2  lbs. 
of  wheat  afford  as  much  subsistence  as  7  lbs.  of 
potatoes,  though  it  may  be  doubtful  if  it  affi)rds 
as  much  nourishment.  We  have  seen  before 
that  the  mean  weight  of  the  two  kinds  of  food, 
from  the  same  extent  of  land,  is  nearly  as  one  to 
eight;  and  now  assume  that  the  consumption  of 
an  individual  is  yearly  one  quarter,  or  480  lbs. 
of  wheat,  or  an  equivalent  quantity  of  potatoes 
being  1680  lbs.,  then  one  acre  of  wheat  will  pro- 
duce sustenance  for  three  persons,  or  one  acre  of 
potatoes  will  afford  it  to  six  and  five  sixths." 

The  chemical  composition  of  the  potato  is  as 
follows:  100  parts,  deprived  of  the  skin,  con- 
tain 


Parts. 

68  to  72 

17  to  15 

9  to    8 

6  to    5 


Water, 

Starch,     .... 
Fibrous  matter,         .  • 

Extract,  or  Soluble  Mucilage, 

There  ia  also  a  small  proportion  of  Potash  and  of  an 

Essential  Oil. 

The  farinaceous  matter  of  the  potato  may  be 


preserved  in  a  dry  state  by  two  processes.  The 
one  consists  in  washing  the  roots  well  in  water, 
then  subjecting  them  to  the  temporary  action  of 
steam,  by  which  the  skins  are  readily  detached, 
and  finally  slicing  them  into  thin  pieces^  drying 
them,  and  grinding  the  whole  into  a  powder.  Of 
this,  bread  may  be  made  by  an  admixture  of 
wheaten  flour  or  oatmeal.  The  other  method  is 
to  grate  down  the  potatoes  into  a  pulp,  either  by 
a  hand  grater,  or  6  machine  constructed  for  the 
purpose.  ■  This  pulp  is  then  repeatedly  washed 
with  water  till  the  whole  of  the  fibrous  and  mu- 
cilaginous matter  is  cleared  off,  and  the  pure  fa* 
rina  or  starch  remains  in  a  white  and  insoluble 
powder  at  the  bottom.  If  sufficient  pains  are 
taken  by  repeated  washings,  this  farina  is  of  a 
perfectly  pure  and  unmixed  nature,  and  equal 
to  that  procured  from  wheat  or  the  other  fiuina- 
ceous  roots.  This  starch,  mixed  in  certain  pro- 
portions with  wheaten  flour,  forms  a  palatable 
bread;  or  it  may  be  used  for  all  purposes  for 
which  arrow  root  is  employed. 

Sugar  has  also  been  manufactured  in  France 
from  the  potatoe,  and  a  syrup  like  treacle.  This 
treacle,  says  Mr  Jacob,  appeared  to  me  as  sweet 
as  any  from  the  tropics,  the  only  perceptible 
difierence  between  them  was,  that  it  had  less 
consistence.  By  fermentation  a  kind  of  spirit 
may  also  be  distilled  from  this  root. 

Sweet  Potato,  (oonvolvulus  batata;  J  an  herb- 
aceous perennial  plant,  belonging  to  the  natural 
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family  convolmUacea!,  and  to  the  order  pentandria, 
and  class  mcnoffynia  of  Linnieus.  The  term  Ba- 
tata, according  to  Rumphius,  is  of  Malay  origin. 
It  is  also  called  skirrets  of  Peru.  It  is  a  native 
of  both  Indies,  as  also  of  China,  in  all  which 
countries  it  is  generally  cultivated;  and  much 
esteemed,  not  only  for  its  tuberous  roots,  but  for 
the  young  leaves  and  tender  shoots,  which  are 
boiled  and  eaten. 

The  sweet  potato  is  a  low  trailing  plant;  the 
stems  are  creeping,  jointed,  and  extend  from  the 
central  root  about  six  or  eight  feet.  They  are  of  a 
pale  green  colour,  and  at  each  joint  give  out  roots, 
which  are  oblong  tubers  of  considerable  size,  ac- 
cording to  the  soil  and  climate.  The  leaves  arise 
from  the  stem  by  long  petioles;  they  are  of  an 
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ang;iilar  siiApe,  and  irregularly  notched.  The 
flowers  are  of  a  purple  colour.  There  are  seve- 
ral Tarieties  of  the  cultivated  plant,  depending 
upon  soil  and  climate.  In  tropical  countries,  of 
which  it  is  a  native,  the  roots  attain  a  consider- 
able size,  and  sometimes  fifty  are  found  attached 
to  one  plant.  The  roots,  when  roasted  or  boiled, 
have  a  sweetish  mucilaginous  taste,  more  watery 
and  more  insipid  than  the  potato,  but  whole- 
some and  nourishing.  It  is  of  very  easy  culti- 
vntion,  and  very  prolific ;  all  that  is  necessary  is 
to  lay  down  the  young  shoots  in  spring,  and 
strew  a  little  earth  over  them ;  if  this  is  followed 
by  a  shower  of  rain,  they  will  immediately 
spring  up  and  grow  luxuriantly.  The  roots  also, 
if  planted,  will  readily  throw  out  fresh  shoots  in 
abundance.  The  batata  b  raLsed  in  hoi-houses 
in  the  Garden  of  Plants  in  Paris,  and  the  young 
plants  then  put  into  the  open  ground,  where 
they  thrive  well,  and  are  productive  in  favour- 
able seasons.  Sir  Francb  Drake  and  Sir  John 
Hawkins  introduced  this  plant  into  England  in 
the  middle  of  the  sixteenth  century,  bringing  it 
from  Brazil,  of  which  country  it  is  a  native;  but 
although  attempts  were  made  to  naturalize  it  to 
our  climate,  it  was  found  too  tender  to  endure 
the  cold  of  winter,  except  in  hot-houses.  Pre- 
vious to  the  general  use  of  the  common  potato, 
considerable  quantities  of  the  batata  were  im- 
ported into  England  firom  Spain  and  the  Canary 
islands;  and  this  is  the  potato  alluded  to  by 
Shakespeare  and  other  contemporary  writers.  Its 
use  is  now  greatly  superseded  by  its  more  hardy 
and  palatable  rival.  In  tropical  climates^  how- 
ever, it  is  still  esteemed  as  a  wholesome  and 
pleasant  vegetable.  In  many  parts  of  South 
America,  especially  in  Guiana,  it  forms  a  princi- 
pal article  of  diet.  The  Indians,  too,  also  pro- 
duce from  its  fermented  juice  a  kind  of  spirit,  of 
which  they  are  fond.  The  leaves  are  relished 
by  cattle,  and  prove  to  them  a  most  nutritious 
food.  Cows  fed  on  this  foliage  produce  a  larger 
portion  of  milk,  and  of  an  improved  quality. 

Jerusalem  Ajitichoke  (helianthus  tuberomaj. 
This  plant  resembles  the  common  sun-flower,  to 
which  order  it  belongs.  It  is  a  herbaceous  per- 
ennial, growing  to  the  height  of  three  or  four 
feet.  Tlie  tubers  are  oblong,  and  of  the  size  of 
a  common  potato.  They  have  a  sweetish  fari- 
naceous nature,  somewhat  akin  to  the  common 
potato,  but  contain  less  farina,  and  more  saccha- 
rine matter  and  water.  This  plant  is  a  native  of 
Brazil,  and  was  introduced  into  Europe  about 
the  year  1617.  It  is  cultivated  in  the  same 
way  as  the  potato,  by  planting  the  small 
tubers  in  February  or  March,  in  rows  four  feet 
apart,  and  the  sets  eighteen  inches  from  each 
other  in  the  rows.  In  order  to  have  the  roots 
handsome,  they  should  be  taken  up  and  trans- 
planted into  fresh  ground  every  year,  otherwise 
they  are  apt  to  degenerate. 


Cassava  (jatropha  manihotj.  A  woody  plant, 
a  native  of  Brazil,  growing  to  the  height  of  five 
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or  six  feet.  Its  root  is  woody  and  branched, 
with  a  number  of  small  fibres,  which  swell  out 
into  small  farinaceous  masses,  from  which  the 
cassava  flower  is  procured.  The  stalk  is  slender, 
woody,  and  knotted.  The  leaves  are  smooth, 
palmated,  increasing  in  breadth  to  within  an  inch 
and  a  half  of  the  top,  when  they  diminish  to  an 
acute  point.  When  it  b  considered  that  this 
plant  belongs  to  a  highly  poisonous  tribe,  and  is 
itself  one  of  the  most  virulent  of  the  species,  it 
cannot  but  excite  astonishment  to  find  that  it 
yet  yields  an  abundant  flour,  which  by  the  art 
of  man  becomes  not  only  perfectly  innocent,  but 
highly  nutritious,  yielding  nourishment  to  many 
thousands  of  the  natives  of  South  America,  and 
afibrding  a  luxury  to  the  tables  of  more  refined 
Europeans.  Such  is  the  poisonous  nature  of  the 
juice  of  the  mandioc,  that  it  sometimes  occasions 
death  in  a  few  minutes;  and  in  this  way  many 
of  the  unhappy  Indians  destroyed  their  Spanish 
persecutors.  A  Surinam  physician  administered 
it,  by  way  of  experiment,  to  dogs  and  cats,  which 
died  after  twenty-five  minutes  in  dreadful  agony. 
Dissection  proved  that  it  operated  by  means  of 
the  nervous  system  alone;  an  opinion  confirmed 
by  thirty-six  drops  being  afterwards  given  to  a 
criminal.  These  had  scarcely  reached  the  sto- 
mach, when  such  torments  and  convulsions  en- 
sued, that  the  man  expired  in  six  minutes. 
Three  hours  afterwards  the  body  was  opened, 
when  the  stomach  was  found  shrunk  to  half  its 
natural  size,  so  that  it  would  appear  that  the 
poisonous  principle  resides  in  a  volatile  substance, 
which  may  be  dissipated  by  heat,  as  indeed  is 
satisfactorily  proved  by  the  mode  of  preparing 
the  root  for  food. 

When  the  climate  Lb  favourable,  the  plant  is 
of  a  hardy  nature  and  of  easy  culture.  It,  how- 
ever, requires  the  land  to  be  of  good  quality;  and 
the  same  spot  cannot  well  be  employed  to  yield 
two  crops  of  it  in  succession.  It  needs  a  dry 
situation  for  its  most  successful  cultivation ;  and 
when  spots  of  a  different  nature  are  applied  to 
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the  purpose,  precautions  must  be  taken,  by  rais- 
ing hillocks  whereon  to  set  the  cuttings,  against 
the  effects  of  excessiye  moisture,  which  would 
rot  the  plants :  some  moisture  is,  notwithstand- 
ing this,  needed  by  the  plant  at  its  earliest  stages. 

There  are  nine  different  species  of  jatropha 
enumerated  by  botanists,  only  two  of  which  are 
cultivated  for  human  food,  the  jatropha  mainihoty 
or  bitter  cassava ;  and  the  jatropha  janipha,  or 
sweet  cassava. 

The  first  of  these  varieties,  when  in  its  natural 
state,  is  highly  poisonous ;  while  the  other,  al- 
though equally  agreeable  and  whoUy  innocuous, 
is  yet  not  cultivated  to  anything  like  an  equal 
extent.  The  two  roots  are  very  similar  in  ap- 
pearance, their  only  perceptible  difference  being 
a  tough,  ligneous  fibre  or  cord  running  through 
the  heart  of  the  sweet  cassava  root,  which  the 
bitter  variety  is  wholly  without.  Bread  is  made 
of  both  kinds,  which  is  palatable  and  wholesome ; 
and  although  its  taste  may  be  thought  somewhat 
harsh  by  persons  accustomed  to  soft  fermented 
bread  made  from  wheaten  flour,  cassava  bread  is 
not  without  its  admirers,  and  is  in  such  high  re- 
pute with  those  who  have  been  accustomed  to 
its  use,  as  to  be  frequently  procuDBd  at  some  ex- 
pense and  trouble  by  Creole  families  who  have 
transferred  their  residence  to  Europe. 

The  tubers  are  spindle-shaped,  much  resem- 
bling parsnips  in  appearance ;  they  are  generally 
about  fourteen  or  fifteen  inches  long,  and  fdur 
or  five  inches  thick  at  the  middle.  When  first 
dug  out  of  the  ground  they  are  washed  clean ; 
the  rind,  which  is  of  a  dark  colour,  is  then  peeled 
off,  and  the  root  is  ground  or  grated.  In  Guiana 
the  mode  of  preparation  is  as  follows :  The  root 
is  rasped  in  large  tin  or  wooden  gratersi,  fixed  on 
benches,  behind  which  the  women  employed  in 
makingit  stand  inrows.  A  sufficient  quantity  hav- 
ing been  rasped  for  one  time — ^for  the  surplus  would 
ferment  and  spoil — ^it  is  put  into  long  circular 
baskets  of  plaited  rushes,  about  ten  feet  long  and 
nine  inches  in  diameter,  called  tnanffueras.  These 
are  hung  up  with  weights  attached  to  the  lower 
end,  which  draw  the  phuted  work  tight  together, 
diminishing  its  capacity,  and  squeezing  out  the 
j  nice.  When  all  the  fluid  is  extracted,  the  man- 
gueras  are. emptied  of  their  contents  on  raw 
hides  laid  in  the  sun,  where  the  coarse  flour 
soon  dries.  It  is  then  baked  on  smooth  plates 
made  of  dry  clay,  with  a  slow  fire  below.  This 
is  the  most  difficult  part  of  the  process.  The 
coarse  flour  is  laid  perfectly  dry  on  the  hot 
plates,  where  the  women,  with  a  dexterity  only 
to  be  acquired  by  practice,  spread  it  out  in  a 
round  and  very  thin  layer,  nearly  the  size  of  the 
plate  it  is  laid  on.  This  they  do  merely  with  a 
piece  of  calabash,  which  they  keep  in  constant 
motion,  pressing  gently  every  part  of  the  sur- 
face, until  the  heat  has  united  the  meal  into  a 
cake,  without  in  the  least  altering  its  colour  or 


scorching  it.  Their  method  of  turning  a  cassava 
cake  of  that  size  resembles  slight  of  hand,  for 
they  efiBct  it  with  two  pieces  of  split  cane  with- 
out breaking  it^  though  scarcely  so  thick  as  a 
dollar,  and  only  as  yet  half  cemented  together, 
and  of  a  substance  always  brittk,  especially  when 
warmed.  This  bread  is  very  nourishing,  and 
will  melt  to  a  jelly  in  a  liquid ;  but  it  is  danger- 
ous if  eaten  in  any  quantity  when  dry,  as  it 
swells  on  being  moistened  to  many  times  its  ori- 
ginal bulk.  It  will  kee]^  good  for  any  length  of 
time  if  preserved  in  a  dry  place.  The  expressed 
juice  deposits^  after  standing  for  some  time,  a 
fine  white  starch,  which,  when  made  into  jelly, 
is  not  to  be  distinguished  from  that  prepared 
from  the  arrow  root. 

To  whatever  cause  the  poisonous  quality  of 
the  juice  of  bitter  cassava  may  be  owing,  it  is  so 
highly  volatile  as  to  be  entirely  dissipated  by 
exposure  to  heat.  Even  a  comparatively  low 
temperature  suffices  for  correcting  its  deleterioaa 
nature;  for  when  the  root  has  been  cut  into 
small  pieces  and  exposed  during  some  hours  to 
the  direct  rays  of  the  sun,  cattle  may  be  fed  on 
it  with  perfect-  safety.  If  the  recentiy  extracted 
juice  be  drunk  by  cattle  or  poultry,  these  will 
speedily  become  much  swollen,  and  die  in  con- 
vulsions; but  if  thb  same  liquid  is  boiled  with 
meat  and  seasoned,  it  forms  a  finrourite  soup, 
called  by  the  Brazilians  ccunerepoy  and  whick  is 
found  to  be  wholesome  and  nutritious.  Dr 
Pinckard  mentions  having  partaken  of  this  soup 
in  Demerara. 

Stedman  acquaints  us  that  the  Indians  of 
Guiana,  among  whom  cassava  forms  the  chief 
bread,  first  grind  the  root  on  a  rough  ston^  and 
then,  for  the  purpose  of  separating  the  juice,  pre- 
pare a  curious  kind  of  press  out  of  reeds,  which 
being  disposed  in  the  form  of  a  long  tube,  and 
secured  at  bottom,  the  ground  pulp  is  introduced, 
and  the  press  being  suspended  to  a  tree,  a  heavy 
stone  or  log  of  wood  is  fixed  to  the  bottom,  the 
weight  of  which  draws  the  tube  gradually  to- 
gether, by  which  means  the  juice  is  squeezed 
through  the  interstices.  Occasionally  the  juioe 
is  collected  into  a  receptacle,  and  is  then  used  for 
the  poisoning  of  arrows.  The  baking  process  of 
these  inhabitants  of  the  woods  is  similar  to  that 
described  above,  with  this  only  diflerence,  that, 
being  without  iron  plates,  their  cooking  is  per- 
formed upon  heated  stones. 

The  Indians  eat  the  simple  root  after  having 
roasted  it  in  hot  ashes,  without  any  subsequent 
preparation.  They  also  ferment  the  juice  of  the 
plant  with  the  addition  of  molasses,  and  produce 
an  intoxicating  liquid,  of  which  they  partake 
but  too  freely.  This  knowledge  they  possessed 
before  they  were  ever  visited  by  Europeans,  thus 
affording  one  out  of  many  examples  of  the  almost 
universal  use  among  nations,  however  differently 
situated,  of  some  kind  of  stimulating  and  intox- 
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icating  drink  or  another.  The  leaves  of  this 
plant  are  also  boiled  and  eaten  by  the  Indians. 

Such  is  the  prodactiveneas  of  the  cassaya  plant, 
that  it  has  been  calculated  that  an  acre  planted 
with  it  will  yield  nonrishment  to  more  human 
beings  than  six  acres  of  wheat. 

The  tapioca  of  this  country  is  the  produce  of 
the  cassava  root.  It  is  in  every  respect  identical 
with  pure  farina. 

The  Pia  (^tacta  pinnaUflda).  This  is  an 
herbaceous  plant,  indigenous  to  the  South  sea 
f«lA"<^«s  from  the  dried  roots  of  which  the  natives 
prepare  a  fiuinaceous  substance,  very  much  re- 
sembling arrow  root.  The  plant  grows  wild, 
but  is  also  cultivated  in  their  gardens.  In  pre- 
paring the  fiirina  the  root  is  first  beaten  ^to  a 
pulp,  and  subjected  to  repeated  washings,  by 
which  it  becomes  tasteless  and  colourless.  It  is 
then  dried  in  the  sun,  and  becomes  fit  for  use. 
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CHAP.  XXXI. 

UMBBLUFEILB,  DVCLUDINO  THB  CABBOT,  PABSNIP, 

&C. 

Ukdbr  the  natural  fiunily  of  umbellifene,  are 
comprehended  a  number  of  edible  roots  and  cu- 
linary plants  of  considerable  importance,  as  arti- 
cles of  food.  The  same  family  contains,  how- 
ever, plants  of  a  very  opposite  nature,  possessing 
an  the  properties  of  acrid  and  virulent  poisons. 
The  members  of  this  fiunily  are  generally  recog- 
nised by  their  hollow  stems  and  deeply  notched 
leaves,  with  a  sheathing  petiole.  Their  flowers 
are  mostly  white,  or  greenish  sometimes,  but 
rarely  of  a  pinkish  hue.  The  inflorescence  is 
what  is  called  umbellate, 
and  the  seed  or  fruit  con- 
sists of  two  ribbed  portions^ 
which  are  joined  together 
by  a  common  axis,  and  a 
thickened  discus.  All  are 
inhabitants  of  moist  ditches 
or  damp  way-sides,  in  the 
colder  parts  of  the  earth,  and 
temperate  zones.  In  the 
tropics  they  are  either  ex- 
tremely rare,  or  wholly  unknown;  and  when 
present  have  generally  a  character  diflerent  in 
most  respects  from  the  European  species.  The 
simplicity  of  their  structure,  and  uniformity  of 
thdr  appearance,  have  rendered  their  classifica- 
tion a  matter  of  difficulty.  The  culinary  and 
agricultural  importance  of  many  species  is  fam- 
iliar to  all.  The  parsnip  and  carrot  form  a  large 
part  of  the  wint^  store  of  the  inhabitants  of 
Surope,  as  the  arrachaches  do  of  those  of  South 
America;  and  the  prangos  of  Thibet  is  supposed 
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to  be  the  most  important  and  productive  of  any 
in  the  whole  world  as  a  forage  plant. 

The  medicinal  properties  of  some  species  of  this 
£Eimily,  of  which  we  shall  treat  afterwards,  are 
of  various  and  powerful  natures.  While  the 
seeds  of  some  are  aromatic  and  highly  stimulat- 
ing, the  firesh  roots  of  others  are  strongly  nar- 
cotic and  sedative.  This  has  been  supposed  to 
arise  from  the  difierence  in  the  state  of  the  sap 
in  diflerent  parts  of  the  plant;  and  it  has  been 
thought  that  the  narcotic  principle  is  only  to  be 
found  in  the  ascending  sap;  while  the  aromatic 
stimulating  properties  are  found  in  the  juices 
which  are  friUy  elaborated  and  matured.  It  is 
a  singular  fact  that  cultivation  destroys  the 
dangerous  properties  of  some  species.  The  com- 
mon celery  is  a  ^miliar  example  of  this;  but  the 
most  remarkable,  a  species  of  CBnanthe,  a  most 
poisonous  kind,  when  wild,  is  cultivated  about 
Angers  for  the  sake  of  its  roots,  which  are  there 
caUed  jcuantUea;  and  about  Samur,  where  they 
are  known  by  the  name  of  mechons.  The 
roots  of  some  umbeUiferee  contain  a  large  pro- 
portion of  sugar;  those  of  the  carrot  when  dried, 
contain  more  than  an  eighth,  those  of  the  pars- 
nip an  eighth  exactly;  and  those  of  the  chervil 
about  eight  per  cent.  The  umbellifer«  are  a  num- 
erous family,  and  have  been  divided  into  nine 
tribes.  They  all  belong  to  the  Linnaean  class 
and  order  Penkmdria  digynia.  We  shall  in  the 
mean  time,  describe  those  species  which  are 
used  as  food. 

Eabth  Nut,  (hunivm  Mbocastanum.)  This 
is  a  plant  very  common  on  elevated  and  hilly  grass 
pastures;  hence  its  name  of  humumy  the  Greek 
word  for  a  hill.  It  has  a  few  deeply  pinnated 
root  leaves,  and  a  slender  stem  with  a  white 
cluster  of  flowers  at  the  top.  The  tuber  is  found 
about  four  or  six  inches  below  the  surface,  at  the 
termination  of  a  long  slender  root.  It  is  about 
the  size  of  a  chestnut,  of  an  irregular  figure,  and 
covered  with  a  brown  cuticle.  ^  It  is  of  a 
sweetish  farinaceous  nature,  resembling  in  taste 
the  common  chestnut;  being  more  amylaceous 
on  being  subjected  to  heat.  Swine  are  veiy  fond 
of  them,  and  £Eitten  rapidly  where  they  are  pro- 
cured in  abundance. 

We  do  not  know  what  effect  cultivation  might 
have  in  increasing  the  size  and  edible  qualities 
of  this  root,  or  whether  any  attempts  have  been 
made  to  raise  them  artificially.  It  is  not  im- 
probable, however,  but  that  frequent  transplant- 
ing and  a  genial  soil,  might  render  them  worthy 
the  attention  of  man,  as  an  article  of  food. 

The  Cabbot,  (daucua  earota.)  The  wild  car- 
rot is  indigenous  to  Britain,  and  is  found  grow- 
ing in  waste  plains  and  by  the  way-sides.  Its 
root  is  small,  hard,  and  fibrous,  and  of  a  white 
colour;  the  leaves  and  inflorescence  are  similar  to 
the  cultivated  species.  It  is  a  matter  of  some 
doubt  whether  the  garden  carrot  has  been  de- 
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rived  originally  from  the  wild  species.  Seveial 
horticulturists  have  attempted  to  cultivate  the 
wild  root,  but  without  success.  The  probability 
b,  therefore,  that  the  garden  carrot  is  either  a 
distinct  species,  or  a  variety  obtained  in  a  wanner 
climate  than  that  of  Britain  £rom  a  wild  stock. 

This  root,  according  to  the  commentators, 
would  appear  to  have  been  known  to^  and  culti- 
vated by  the  Greeks  under  the  name  of  staphy- 
linos;  at  all  events,  the  description  of  Dioscor- 
ides  seems  to  apply  pretty  accurately  to  the 
modem  carrot.  He  describes  it  as  a  plant  grow- 
ing wild,  but  also  cultivated  for  the  purpose  of 
an  esculent  root.  The  carrot  also  appears  to 
have  been  a  cultivated  vegetable  among  various 
nations,  from  the  time  of  the  Greeks  downwards. 

The  garden,  or  cultivated  carrot,  was  first  in- 
troduced into  England  by  the  Flemings,  during 
the  reign  of  Q,ueen  Elizabeth.  Finding  the  soil 
about  Sandwich  in  Kent  very  favourable  for  the 
culture  of  the  carroty  the  emigrants  soon  engaged 
in  its  production  on  that  spot.  The  English, 
whose  knowledge  of  horticulture  was  at  that 
time  extremely  circumscribed,  were  in  this  case 
well  pleased  to  add  another  edible  vegetable  to 
the  scanty  list  which  were  then  under  general 
cultivation.  The  carrot,  therefore,  unlike  the 
turnip,  grew  quickly  into  esteem,  and  being 
made  an  object  of  careful  culture,  was  very 
shortly  naturalized  throughout  the  island.  Par- 
kinson, the  celebrated  botanist  to  James  the 
First,  mentions  that  in  his  time  the  ladies  adorned 
their  head-dresses  with  carrot-leaves,  the  light 
feathery  verdure  of  which  caused  them  to  be  no 
contemptible  substitute  for  the  plumage  of  birds. 
Although  the  taste  of  the  fair  sex  in  the  present 
day  has  discarded  this  simple  and  perishable  or- 
nament, the  leaves  of  the  carrot  are  even  now 
sometimes  used  as  house  decorations.  K  in  the 
winter  a  section  be  cut  from  the  end  or  thick 
part  of  the  root^  and  this  be  placed  in  a  shallow 
vessel  containing  water,  young  and  delicate  leaves 
are  developed,  forming  a  ^^  radiated  tuft,"  the 
graceful  and  verdant  appearance  of  which  make 
it  a  pleasing  ornament  for  the  mantel-piece  in 
that  season  when  any  semblance  of  v^tation  is 
a  welcome  relief  to  the  eye. 

The  carrot  is  a  biennial  plant,  the  first  year 
develops  the  root  and  stem,  and  the  second  year 
the  flowers  appear  in  the  form  of  a  close  umbel, 
in  June  and  July,  and  are  succeeded  by  the  seeds, 
which  are  covered  with  a  rough  coat  of  hairs  or 
bristles.  There  are  not  less  than  ten  yarieties 
enumerated  of  the  carrot,  characterised  by  size, 
shape,  and  the  earliness  or  lateness  of  their 
growth.  The  early  carrots  are  short,  and  of  a 
paler  colour;  the  late  are  larger,  longer,  and  of 
a  deeper  red  hue. 

The  red  or  large  field  carrot  attains  to  a  con- 
fflderable  growth;  it  is  chiefly  cultivated  in  fields  as 
food  for  cattle,  and  in  farmer's  gardens  as  a  material 


for  colouring  butter.  The  orange  carrot,  thoug:b 
not  so  productive,  is  generally  the  main  crop  in 
garden  culture;  the  flavour  of  this  is  more  deli- 
cate, and  therefore  it  is  in  higher  estimation  as  a 
culinary  vegetable.  There*  are,  likewise,  white, 
yellow,  and  purple  varieties;  these  are  not,  ho¥r- 
ever,  in  common  cultivation.  The  horn-carrot 
has  a  shorter  and  smaller  root  than  the  long  var- 
ieties;  it  is,  therefore,  a  good  crop  for  a  shallow^ 
soil,  and  in  such  a  situation  is  preferable  to  the 
larger  kind;  it  has  likewise  the  advantage  of 
coming  to  maturity  in  a  shorter  period  than  the 
long,  and  is  consequently  found  well  adapted  for 
the  early  and  late  crops. 

When  a  carrot  is  cut  transversely,  it  is  found 
to  consist  of  two  parts  of  difi«rent  colour  and 
texture.  These  are  the  bark  and  the  wood;  the 
bark  is  of  the  darkest  colour,  and  of  the  most 
pulpy  consistence,  and  it  is  also  the  sweetest  to 
the  taste;  the  heart  or  wood,  especially  when  the 
root  has  attained  its  full  size,  is  more  fibrous  or 
stringy,  and,  if  it  be  separated,  it  is  bristled  orer 
with  hard  points  or  fibres  that  extend  to  the 
rootlets  outside.  Almost  the  whole  crown  of 
the  root,  or  the  part  which  sends  up  the  leares^ 
is  connected  witiii  the  wood,  and  only  the  epi-> 
dermis  of  the  leaves  and  stem  with  the  externa] 
portions  of  the  root. 

The  skin  or  bark  is  found  to  be  more  nutri- 
tious than  the  central  part,  and  consequently 
the  value  of  the  carrot  as  an  esculent  will  depend 
on  the  relative  proportion  of  these  two  parts  of 
the  root.  The  object  of  the  skilful  cultivator 
is,  therefore,  to  obtain  the  root  with  the  smallest 
possible  proportionate  quantity  of  wood.  In 
endeavouring  to  secure  this  result,  much  must 
of  course  depend  upon  the  nature  of  the  plants 
from  which  the  seeds  are  obtained ;  but  adapta- 
tion of  soil  is  likewise  a  very  important  consid- 
eration. 

The  carrot  is  most  successfully  cultivated  in 
a  light  mellow  soil  mixed  with  sand:  the  ground 
should  be  well  dug  to  some  depth,  and  made  ex- 
tremely friable  and  porous,  that  the  roots  may 
meet  with  no  obstruction  in  miming  down,  which 
would  cause  them  to  grow  forked,  and  to  shoot 
out  lateral  branches.  This  accident  will  happen, 
especially  when  the  ground  has  been  too  highly 
manured  previously  to  the  seed  being  sown.  It 
may  perhaps  be  taken  as  a  general  rule  that 
strong  soils  are  not  well  adapted  for  any  plants 
which  form  esculent  roots  deep  under  the  sur- 
iiaoe,  as  the  mechanical  resistance  which  is  thereby 
opposed  to  the  swelling  of  the  bulb  forces  much 
of  the  strength  of  the  plant  up  into  leaves;  and 
in  the  carrot  especially,  that  part  of  the  root 
which  is  the  most  valuable  is  diminished  in  the 
greatest  proportion. 

The  best  mode  of  cultivating  these  roots  has 
been  made  by  many  agriculturists  a  subject  of 
inquiry.    So  early  as  the  year  1765,  this  branch 
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of  husbandry  engaged  the  attention  of  the  So- 
ciety for  the  Encouragement  of  Arts,  &c.;  and» 
in  oonseqnencey  an  account  of  the  culture  of 
eanx>t8,  and  the  uses  to  which  they  may  be  ap- 
plied, was  published  by  Robert  BiHng,  a  fiirmer 
of  Norfolk,  in  whose  work  much  useful  matter 
on  the  subject  is  obtained. 

The  seeds  of  carrots  are  surrounded  by  num- 
erous forked  hairs,  by  which  they  adhere  to  each 
other  so  tenaciously,  that  there  is  some  difficulty 
in  causing  their  separation;  this  is  performed 
either  by  rubbing  tiiem  through  the  hands,  or 
by  passing  them  through  a  fine  chaff-seive;  but 
the  best  and  most  effectual  method,  as  recom- 
mended by  an  intelligent  cultivator,  is  to  mix 
them  with  fine  sand  in  the  proportion  of  one 
bushel  to  every  four  or  five  poimds  of  seeds;  this 
mixture  is  then  laid  in  heaps,  being  occasionally 
watered  and  turned  during  two  or  three  weeks 
previous  to  sowing.      The  above  preliminary 
process  not  only  occasions  the  more  equal  difin- 
sion  of  the  seeds,  but  likewise  promotes  their 
quicker  germination;  besides  this,  when  they  are 
sown  alone  their  extreme  levity  causes  great  in- 
convenience, and  prevents  this  operation  from 
being  successfully  performed  except  in  the  calmest 
weather.    The  ground  belog  duly  manured,  and 
reduced  to  the  required  degree  of  fineness,  the 
seed  mixed  with  the  sand  is  sown  about  the 
middle  of  March  or  beginning  of  April:  the  seeds 
thus  prepared  germinate  and  send  up  young 
plants  before  the  appearance  of  the  annual  weeds, 
which  are  always  abundant  in  a  soil  so  worked 
and  manured.    In  about  five  or  six  weeks  the 
plants  are  in  a  fit  state  for  hoeing,  and  that  oper- 
ation two  or  three  times  repeated,  according  to 
the  increase  of  the  weeds,  is  all  the  after-culture 
which  is  requisite. 

From  this  manner  of  sowing,  more  than  eight 
hundred  bushels  per  acre  of  carrots  of  very  large 
growth  have  been  obtained.  According  to  Mr 
Arthur  Young,  the  produce  of  these  roots  on  in- 
different land  is  about  two  hundred  bushels,  and 
on  a  more  congenial  soil  six  hundred  and  forty 
bushels  per  acre.  The  garden  culture  of  carrots 
is  somewhat  different.  In  that  case  they  are 
sovm  in  a  succession  of  crops  from  the  latter  end 
of  February  to  the  beginning  of  August,  and 
the  plants  when  hoed  are  thinned  at  regular  dis- 
tances, of  from  five  to  eight  inches  apart,  the 
particular  interval  being  regulated  by  the  size 
of  the  variety  under  cultivation,  and  by  the 
period  of  their  growth  at  which  they  are  to  be 
drawn. 

In  order  to  preserve  carrots  for  winter  use, 
they  are  dug  up  in  the  beginning  of  November, 
and  placed  in  a  dry  place  in  sand,  by  which 
means  they  may  be  kept  without  spoiling  until 
March  er  April  of  the  ensuing  year. 

To  obtain  carrot  seed,  some  roots  which  have 
been  taken  up  in  November  are  replanted  in 


February  about  two  feet  apart,  and  with  the 
crown  or  head  a  few  inches  below  the  surface. 
Leaves  and  flower-stalks  will  spring  up  from 
these,  and  seeds  will  be  produced  which  ripen 
in  autumn.  A  considerable  quantity  of  carrot 
seed  is  raised  atWeathersfield  in  Essex,  but  this 
is  insufficient  for  a  home  supply,  and  it  is  said 
much  is  imported  from  Holland  into  this  country. 
It  would  appear  that  the  production  of  carrot 
seed  may  occasionally  be  made  a  source  of  con* 
siderable  profit  to  the  cultivator.  We  find  it 
recorded  that,  in  the  latter  half  of  the  last  cen- 
tury, a  &rmer  in  Essex  obtained  from  an  acre  of 
land  sown  with  carrots  ten  cwt.  of  seed,  which 
he  sold  in  London  for  £10  per  cwt.  This  is  a  very 
rare  case.  If  it  w^re  general  the  price  would 
soon  be  reduced. 

The  size  of  carrots  differs,  of  course,  very 
much  according  to  soU,  culture,  and  variety. 
Some  have  been  known  to  measure  two  feet  in 
length,  and  from  twelve  to  fourteen  inches  in 
circumference  at  the  thickest  part.  In  the 
autumn  of  1826  several  were  taken  up  in  the 
neighbourhood  of  Lancaster,  having  an  average 
weight  of  four  pounds  each;  these  were  fine  firm 
roots,  and  in  every  respect  good  for  the  table. 

Cairots  are  very  liable  to  the  attacks  of  grubs 
and  insects.  These  animals,  especially  some 
species  of  ring- worms,  (lulus J  eat  into  the  root, 
where  they  lie  concealed,  and  thus  cause  what  is 
commonly  called  canker.  The  upper  part  of 
the  root  is  also  attacked  by  the  grub  of  a  kind 
of  fly;  under  these  attacks  the  root  and  whole 
plant  withers.  The  best  remedy  is  late  sowing, 
to  avoid  the  period  at  which  these  insects  are 
evolved  from  the  eggs. 

The  carrot  is  extensively  used  in  cookery, 
entering  into  soups  and  stews,  as  well  as  forming 
a  vegetable  dish.  Besides  their  use  as  human 
food,  carrots  are  in  some  places  grown  largely 
for  the  consumption  of  stock,  especitdly  for 
horses.  It  is  affirmed  that  cattle  which  have 
once  tasted  these,  usually  prefer  them  so  much 
to  turnips,  as  with  difficulty  to  be  made  to  return 
to  the  latter.  The  milk  of  cows  fed  on  carrots 
never  acquires  any  unpleasant  flavour,  while  at 
the  same  time  the  quantity  produced  is  increased. 
Calves  thrive  admirably,  and  bullocks  are  quickly 
fattened  on  this  food.  Carrots  are  equally  bene- 
ficial as  nourishment  for  sheep,  and  are  devoured 
with  avidity  by  swine.  In  the  short  space  of 
ten  days  a  lean  hog  was  fattened  by  these  roots, 
having  consumed  during  that  period  196  pounds. 
Its  fat  proved  very  fine,  white,  and  firm,  and 
did  not  waste  in  the  dressing.  Horses  receiving 
no  other  sustenance  perform  their  work  as  usual 
without  any  diminution  of  their  sleekness.  The 
efficacy  of  these  roots  in  preserving  and  restor- 
ing the  wind  of  horses  had,  it  is  said,  been  par- 
tially known  in  Suffolk,  where  carrots  were  ad- 
ministered as  a  secret  specific  for  the  complaint. 
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long  previously  to  their  being  commonly  ap- 
plied as  food  for  horses.  These  roots  may  also 
with  advantage  he  given  to  poultry.  In  severe 
winters  they  have  been  found  of  great  utility  in 
the  preservation  of  deer;  and  they  have  been  also 
strongly  recommended  as  wholesome  and  cheap 
nourishment  for  dogs.  Although,  perhaps,  the 
virtues  and  nutritive  qualities  of  the  carrot  may 
be  somewhat  over-rated  by  writers  who  have 
evidently  a  strong  bias  in  its  fieivour,  it  is  more 
than  probable  that  carrots  are  a  more  wholesome 
food  than  either  cabbages  or  turnips,  as  they  are 
so  strongly  opposed  to  putrefaction,  as  to  be  occa- 
sionally used,  on  account  of  this  property,  in 
certain  surgical  applications.  Various  opinions 
exist  among  agriculturists  as  to  the  relative  ad- 
vantages arising  from  the  culture  of  the  carrot 
or  the  turnip  as  food  for  cattle.  The  latter  root 
may  perhaps  be  more  productive,  and  succeed 
better  in  a  variety  of  soils,  but  the  positive 
amount  of  nolirishment  it  contains  would  seem 
to  be  much  less  than  that  of  the  carrot.  This 
assertion  la  advanced  on  the  testimony  of  Mr 
Biling,  who  obtcdned  from  twenty  and  a  half 
acres  of  land,  varying  in  soil  and  degree  of  pre- 
paration, five  hundred  and  ten  loads  of  carrots. 
Experience  led  him  to  conclude  that  these  were 
equal  in  use  and  effect  to  one  thousand  loads  of 
turnips,  and  to  three  hundred  loads  of  hay.  At 
Parlington  in  Yorkshire,  the  stock  of  a  farm, 
consisting  of  twenty  working-horses,  four  bul- 
locks, and  six  milch  cows,  were  fed  from  the  end 
of  September  to  the  beginning  of  May  on  the 
carrots  produced  from  three  acres  of  land.  The 
animals,  during  the  whole  of  that  period,  lived 
on  these  roots  with  the  addition  of  only  a  very 
small  quantity  of  hay,  and  thirty  hogs  were 
fattened  on  the  refuse  left  by  the  cattle. 

The  greater  part  of  the  alimentary  portion  of 
the  carrot  consists,  according  to  Sir  Humphrey 
Davy's  analysis,  of  saccharine  matter,  which 
may  in  a  considerable  degree  account  for  its  an- 
tiseptic qualities.  The  quantity  of  nutritive 
matter  is  nearly  ten  per  cent,  in  the  whole  weight 
of  carrot,  being  98  pa^  in  1000,  and  of  these  three 
are  starch  or  mucilage,  and  the  remaining  ninety- 
five  saccharine  matter.  The  quantity  of  ready 
formed  saccharine  matter  in  carrots  is  much 
greater  than  in  any  of  the  cerealia,  being  2j  per 
cent,  more  than  in  barley,  and  about  six  times 
more  than  the  quantity  contained  in  potatoes. 
It  is  presumed,  therefore,  that  carrots  are  much 
better  adapted  than  the  latter  for  the  distillery. 
Dr  Hunter,  in  the  Georgical  Essays,  details  ex- 
periments made  to  prepare  fr^m  carrots  a  beverage 
resembling  beer,  and  subsequently  a  spirituous 
liquor;  the  former  proved  unsuccessful;  but  the 
result  of  the  latter  was,  according  to  the  Doc- 
tor's opinion,  very  encouraging.  "From  a  gross 
calculation,"  he  concludes,  "I  am  induced  to 
think  that  a  good  acre  of  carrots  manufactured 


in  this  manner  will  leave  a  profit  of  forty  pounds, 
after  deducting  the  landlord's  rent,  the  cost  of 
cultivation,  distillation,  and  other  incidental  ex- 
penses. In  this  calculation  I  presume  that  the 
spirit  is  worth  six  shillings  per  gallon,  and  not 
excised."  This  is  perhaps  rather  an  exagger- 
ated statement:  it  has,  however,  been  found  by 
other  experiments  that  eighteen  tons,  the  pro- 
duce of  one  acre,  will  yield  one  hundred  gallons 
of  proof  spirit,  a  larger  product  than  that  ob- 
tained from  an  acre  of  barley;  while  the  refuse 
supplies  a  greater  quantity  of  food  for  hogs. 

Attempts  have  likewise  been  made  to  prepare 
sugar  from  carrots,  but  without  success;  a  thick 
S3nrapy  matter  which  refuses  to  crystallize  can 
alone  be  obtained. 

The  Pabsnip,  Cpastinaea  sativa,)  This  is 
also  a  British  plant,  and  grows  wild  in  calcare- 
ous soils  by  road  sides.  The  leaves  are  broader 
and  less  divided  than  those  of  the  carrot;  in  the 
wild  kind  they  are  hairy,  and  dark  green;  in  the 
cultivated  parsnip  smooth,  and  of  a  light  yel- 
lowish green.  The  fiowers  have  a  yellowish 
tinge.  The  roots  of  the  wild  parsnip  are  smaller, 
tougher,  and  have  less  of  the  peculiar  taste 
than  the  cultivated  kind.  PasHnacay  from  pas- 
tusy  nourishment,  is  one  of  the  names  g^ven  by  the 
Romans  to  the  daucus  of  the  Greeks. 

The  parsnip  has  long  been  cultivated  in  En- 
glish gardens.  There  are  a  great  many  varieties 
of  this  root,  one  only  of  which  is  cultivated  in 
Britain.  In  France,  as  well  as  in  Guernsey  and 
Jersey,  where  the  soil  is  peculiarly  adapted  to 
this  cultivation,  three  varieties  are  distinguished 
by  the  names  of  coquainCy  lisbonaUey  and  siam. 
The  first  runs  very  long,  to  the  depth  of  three, 
and  even  four  feet  in  the  ground,  and  attaining  to 
from  three  to  four  inches  in  diameter;  while  its 
leaves  grow  proportionally  high,  and  proceed 
from  the  whole  crown  of  the  root.  The  lisbanaise 
is  shorter,  but  considerably  thicker,  and  of  an 
equally  good  quality;  the  leaves  of  this  variety 
are  small  and  short,  and  proceed  only  from,  the 
centre  of  the  crown.  The  siam  has  not  so  large 
a  root,  and  is  of  a  slightly  yellow  tinge;  it  is 
more  tender,  and  of  a  richer  flavour  Uian  the 
other  varieties. 

A  light,  deep  soil,  free  from  stones,  is  requisite 
for  the  fiavourable  growth  of  the  parsnip.  The 
seed  is  usually  sown  at  the  latter  end  of  Febni- 
aiy  or  March,  in  the  proportion  of  nearly  three 
and  a  half  pounds  of  seed  to  one  rood  of  land. 
It  is  sown  broad-cast,  and  raked  into  tlie  ground. 
The  only  after- cultuie  required  is  to  keep  the 
plants  free  from  weeds,  and  to  thin  them  to  about  a 
foot  distance  from  each  other.  The  roots  come 
to  maturity  at  the  latter  end  of  October;  this 
state  is  indicated  by  the  decay  of  the  leaf;  they 
are  then  fit  for  use. 

The  parsnip  is  not  so  liable  as  the  carrot  to  be 
hurt  by  fixjst.    Indeed,  by  many,  the  root  is  not 
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nteemed  till  it  has  lud  a  touch  of  Um  winter 
cold.  Part  of  the  crop  may  be  diy  np  and 
oorered  with  laad  for  obb  in  NoTeinl>er,  while 
the  rast  will  keep  good  in  the  ground  till  they 
begin  to  Bhoot  in  tjie  ipiing,  when  they  may  be 
dng  np  in  Febmary  or  Hatch,  the  tops  cut  off 
and  preaerred  in  Band  till  the  end  of  April.  ~ 
obtain  the  eeed,  traneploat  lome  of  the  beat  roots 
in  February  two  feet  wonder,  inaerted  orar  the 
crowns.  They  will  shoot  up  in  strong  atalks, 
aod  prodoce  laige  ambela  of  aeed  ripening  in 
autnmn. 

When  the  psramp  ia  grown  upon  poor  land  it 
loaea  mueh  of  the  rank  twte  which  it  acqnires 
if  caltirated  in  richer  Boils,Bnd  though  not  nearly 
•o  abundant,  ia  &r  more  sweet  and  agreeable. 
Thus  produced,  when  slowly  roaated  in  theaabea 
of  peat  or  turf,  it  beoomta  nearly  as  &rina«eoBB 
aa  the  best  potatoea,  and  in  aoma  of  the  poonr 
districts  of  tha  country  ia  used  with  the  nme 
■dditiims  as  an  article  of  BabatantiTe  food.  "In 
the  north  of  Scotland,"  Neill  obaerrea,  "parenips 
are  often  beat  np  with  potatoea  and  a  little  butter; 
of  this  exoellent  meas  the  children  of  the  pe«»- 
ontry  are  Teiy  fond,  and  they  do  not  ^to  thrive 
npon  it."  From  the  some  authority  we  ham 
that  in  the  north  of  Ireland  an  lyreanbk  bever- 
age is  prepared  from  the  roots  brswad  wf tb  hops. 
Id  some  places  a  species  of  wine  is  also  madt 
from  them,  and  a  very  pum  spirit  ia  obtained 
nlun  paranips  ars  distilled  after  a  rimilar  pre- 
paratory process  to  that  used  with  the  carrot. 
In  Catholic  countries  the  parsnip  u  more  abun- 
dantly employed  for  human  food  than  in  Britain. 
It  waa,  however,  formerly  held  in  much  gieater 
estimation  here  than  it  is  at  presanL  This  root 
is  whokaome  as  well  aa  hardy,  but,  aa  the  soil 
which  is  most  favourable  to  its  prodnotion  as 
hnman  food,  is  alao  best  adapted  for  the  growth 
of  the  potato,  which  is  both  more  productive 
and  more  nutritions  than  tha  paranip,  the  oul- 
tare  of  this  plant  as  a  oulinsiy  esculent,  has  de- 
clined; and  the  use  of  it  with  salt  fish  in  Lent 
nay  perhaps  be  legaided  more  as  the  relto  of  an 
old  custom  than  as  a  choice  srisng  from  any 
partiality  for  the  peculiar  Savour  of  the  parsnip 
in   combination  with   this   particular  Ifind   of 

According  to  Arthur  Young,  about  the  time 
of  the  revolatton,  half  the  pec^le  about  Marluee 
in  France,  auhdrtad  on  parmips,  daring  winter, 
boiled  in  aonp  and  Tarious  other  ways.  They 
also  feed  horaea  with  them,  and  for  this  purpose 
they  are  accounted  as  noarishing  aa  oats. 

The  nutritious  matter  in  paisDips  is  found  by 
analysis  to  be  ninety-nine  parta  in  a  thousand, 
of  which  nine  parts  are  mudlsge,  and  the  re- 
maining ninety  are  sacchoriQe  matter, 

Thb  Skibbet,  (tiitm  ritamm.)  This  is  a 
perennial  tap-rooted  plant,  a  native  of  China, 
lad  introducad  into  this  country  about  the  year 


1048.    It  is  of  more  diminutive  rize  than  uthet 
the  carrot  or  parsnip.    It  hat  pinnated  leaves, 


andastam  twelve  inches  high,  termiuted  by  an 
umbel  of  white  flowers.  The  root  consists  of  a 
cluster  of  tubers  about  the  raze  of  the  litUe  finger; 
at  firat  they  are  sm^  fibres,  but  swell  ont  grad- 
ually to  this  axe.  They  are  oonnected  together 
at  the  crown  or  head,  and  covered  with  a  whit- 
ish rough  bark,  with  a  hard  cone  or  pith  running 
through  the  centre.  They  aont«n  a  mucilagin- 
ous and  saccharine  matter,  and  were  at  one  time 
mneh  eateemed  in  cooVer]|.  Tbo  akirret  is  pro- 
pagated either  by  seeds  or  oflkets  from  the  root. 
Thoss  rwaed  from  seed  are  the  most  ten- 
der. The  skirret  is  one  of  those  planta  which 
are  now  neglected,  because  we  are  become 
acquainted  with  others  more  pleasant  to  the 
taste,  and  more  profitable  in  their  cnlCure.  Its 
peculiar  sweetness,  so  delightfol  to  the  palates 
of  OUT  less  refined  fereiatbers,  to  us  appears  nau- 
seous luadouBueas;  and  that  root  which  the  em- 
peror Tiberius  eateemed  so  much  as  to  causa  it 
to  be  brought  from  the  banks  of  the  Rhine  foi 
the  use  of  his  table,  is  little  relieiied  in  the  pre- 
sent day.  Beckmann  ingeniously  aocounta  for 
this  change  of  taste  in  the  nae  of  vegetable  pro- 
ductions. "In  the  oldest  times  mankind  were 
so  fond  of  sweet  things,  that  the  goodness  and 
agreeable  taste  of  every  kind  of  food  was  deter- 
mined according  to  the  degree  of  its  sweetness; 
and  soch  is  the  manner  of  judging,  even  at  pre- 
sent, throughout  all  the  East,  in  Africa,  and  in 
America.  This  is  the  case  also  among  as  with 
the  greater  part  of  the  lower  classes,  who  are 
not  able  to  follow  the  mode  of  richer  tablet.  In 
tiie  northern  countries  this  taste  is  almost  every 
where  prevalent.  Thua  the  Swedes  spoil,  by  the 
addiUon  of  sugar,  oosUy  Rheniah  winea,  saner- 
krout,  and  other  articles,  the  agreeable  tartness 
of  which  is  gratifying  to  other  nations.  In  pro- 
portion to  their  population  and  loxory,  the 
Swedes  seem  to  use  more  sugar  than  the  Ger- 
mans, and  the  Germans  more  than  the  English 
in 
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or  French;  and  one  might  almost  suspect  that  a 
taste  for  sweet  things  was  in  the  inverse  ratio  of 
culture.  At  any  rate,  one  can  thus  explain  why 
many  yegetable  productions  which  some  cen- 
turies ago  were  reckoned  among  the  most  agree- 
able dishes  appear  to  us  to  be  nauseously  sweet." 

For  some  time  after  the  cultivation  of  skirrets 
had  become  neglected  in  the  gardens  of  the  rich, 
they  still  continued  to  be  an  object  of  culture 
among  the  poor  in  a  few  remote  parts  of  the 
country.  But  even  in  those  situations  they 
have  now  very  generally  given  way  to  the  potato, 
and  are  seldom  grown,  and  even  then  rather  from 
the  love  of  variety  than  for  any  superior  pro- 
perties they  may  possess.  In  the  north  of  Scot- 
land this  plant  was  cultivated  under  the  name 
of  crummack. 

Silver  Weed,  (poUntiUa  anserina,)  A  creep- 
ing plant  belonging  to  the  natural  famUy  Rosaces, 
and  very  common  by  waysides,  and  in  waste 
places;  known  also  under  the  name  of  goose- 
grass.  The  leaves  are  interruptedly  and  deeply 
pinnate,  of  a  silvery  shining  aspect.  The  flower 
is  a  pretty  yellow.  The  roots  are  oblong,  and 
sometimes  attain  a  considerable  size.  These  are 
amylaceous  when  roasted  or  boiled,  and  resemble 
in  taste  the  chestnut.  In  spring,  when  the  fields 
were  ploughed  up,  these  used  to  be  gathered  by 
the  inhabitants  of  many  parts  of  Scotland,  and 
eaten  either  raw  or  roasted.  It  is  not  improba- 
ble but  cultivation  might  increase  these  roots 
to  a  considerable  size.  The  plant  is  hardy,  and 
extremely  prolific,  as  it  spreads  by  runners  as 
well  as  by  seeds. 

Celeb  Y  (apium  granMoUns),  This  is  a  hardy 
biennial  plant,  a  native  of  Britain,  and  known 
in  its  wild  state  by  the  name  of  smeUlage,  It  is 
frequent  by  the  sides  of  ditches  and  near  the  sea, 
where  it  rises  with  wedge-shaped  leaves  and  a 
fiuTowed  stalk,  producing  greenish  flowers  in 
August.  The  whole  plant  has  a  rank  coarse 
taste ;  and  the  effects  of  cultivation,  in  producing 
from  it  the  mild  sweet  stalks  of  celeiy,  are  not  a 
little  remarkable.  In  its  cultivated  state  it  some- 
times attains  an  immense  size.  A  head  of  celery 
was  dug  up  in  1815,  in  the  neighbourhood  of 
Manchester,  which  weighed  nine  lbs.  when 
washed,  with  the  roots  and  leaves  all  attached  to 
it,  and  measured  ten  feet  six  inches  in  height. 
It  was  of  a  red  sort,  perfectly  solid,  crisp,  firm, 
and  remarkably  well  flavoured.*  The  blanched 
leaf  stalks  are  used  raw  as  a  salad  from  August 
till  March,  and  are  also  stewed  in  soups  and  other 
dishes. 

There  are  several  varieties  of  the  cultivated 
celery,  such  as  the  early,  red,  and  white  solid, 
North's  upright,  the  turnip-rooted,  or  celeriac. 
The  red  variety  is  of  a  coarse  but  more  hardy 
nature  than  the  others ;  and  though  not  so  deli- 

*  Loudon. 


cate  as  salad,  is  well  suited  for  stews  and  sonpa. 
The  Italians  use  the  green  leaves  and  stems  in 
their  soups,  and,  as  a  matter  of  economy,  these 
impart  an  agreeable  enough  flavour  to  sonpa; 
the  seeds  also  are  used  in  a  similar  manner.  The 
celeriac,  or  turnip-rooted,  is  a  hardy  kind.  The 
root  is  the  only  part  used.  It  attains  to  a  very 
conriderable  size,  especially  in  Gfermany,  where 
it  is  much  esteemed,  either  as  entering  into  the 
composition  of  mixed  dishes,  or  prepared  by  it- 
self. For  this  purpose  it  is  divested  of  the  ex- 
ternal skin  and  fibres.  The  boiled  root  sUced 
when  cold,  and  mixed  with  oil  and  vinegar,  is 
considered  a  very  choice  salad.  Celeriac  is  occa^ 
sionally  imported  from  Hamburgh  into  Britain; 
but  it  is  not  generally  cultivated  in  our  gardens. 
According  to  Mr  EUis,  it  is  easier  cultivated  than 
the  other  kinds,  and  requires  less  space.  The 
knob-roots,  however,  have  a  constant  tendency 
to  degenerate,  or  return  to  the  natural  t3rpe. 

The  best  soil  for  celery  is  a  rich  deep  vegetable 
mould.  The  seed  is  sown  in  spring,  and  if 
wished  to  be  early,  may  be  forced  in  a  hot-bed. 
When  the  plants  are  from  two  to  four  inches 
high,  the  seed-bed  is,  thinned,  and  those  removed 
are  transplanted  from  them  to  six  inches  apart 
from  each  other,  in  an  intermediate  bed.  They 
remain  in  this  situation  till  they  become  vigor- 
ous plants,  of  from  six  to  twelve  inches  high ; 
they  are  then  finally  transplanted,  and  generally 
into  trenches.  The  plants  are  placed  at  from 
five  to  ten  inches  apart,  and  as  they  grow  up 
the  stems  are  gradually  covered  up  with  earth. 
This  operation  being  repeated  every  fortnight, 
till  at  length  they  are  covered  to  one,  and  even 
to  two  feet  high,  in  order  that  they  may  be 
blanched,  and  thus  a  considerable  portion  be 
made  edible.  By  this  management  celery  is  ob- 
tained from  August  to  March;  and  when  the 
soil  is  fiivourable  and  the  cultivation  skilful, 
these  plants  attain  to  a  very  lai^  size. 

Pabslet  (apium  petrofelinwnjy  was  known 
to  the  Greeks,  and  received  its  distinctive  name 
of  petroseUnum  from  Dioscorides.  It  is  said  to 
be  a  native  of  Sardinia,  whence  it  was  brought 
into  England  about  the  middle  of  the  sixteenth 
century ;  but  the  plant  is  of  so  ancient  culture 
in  this  country,  that  the  period  of  its  introduc- 
tion cannot,  perhaps,  be  accurately  assigned,  and 
though  supposed  not  to  be  indigenous  to  Britain, 
it  is  now  completely  naturalized  in  various  parts 
both  of  England  and  Scotland.  It  is  a  hardy 
biennial  plant. 

The  principal  varieties  are  the  common  plain- 
leaved,  the  curled-leaved,  and  the  Hamburgh,  or 
broad-leaved.  The  plain-leaved  parsley  was  the 
first  known  in  this  country ;  but  it  is  not  now 
much  cultivated,  since  the  leaves  are  not  so  hand- 
some as  those  of  the  curled,  are  of  a  less  brilliant 
green,  and  are  coarser  in  flavour.  Another  rea- 
son for  banishing  it  firom  the  gardens  is  its  re- 
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semblance  to  fool'a-parBley,  or  lesser  hemlock, 
JEthusa  tynapiumy  which  is  a  noxious  weed  of  a 
poisonous  nature,  infesting  gardens  and  fields. 
If  this  intruder  were  growing  among  plain  pars- 
ley, an  unobservant  person  might  confound  the 
leaves  of  the  one  with  the  other,  although  they 
differ  somewhat  in  shape  and  colour ;  the  leaves 
of  the  poisonous  plant  being  of  rather  a  darker 
green,  and,  if  bruised,  they  emit  an  unpleasant 
odour,  very  different  from  that  of  parsley.  When 
in  flower  they  are  easily  distinguished,  the  €Bthusa 
having  an  involucmm  of  three  long,  narrow, 
sharp-pointed  leaflets,  hanging  down  under  every 
partial  umbel,  and  vulgarly  termed  the  heard; 
while  in  the  garden-parsley  there  is  usually  only 
one  leaflet  at  the  general  umbel,  and  at  the  par- 
tial umbel  the  involucmm  consists  of  only  a  few 
short  folioles,  almost  as  fine  as  hairs. 

Parsley  is  raised  from  seed,  which  is  sown  in 
the  early  part  of  spring,  most  generally  in  single 
drills,  round  the  edges  of  any  of  the  vegetable 
beds.  The  plants  appear  in  three  or  four  weeks, 
and  soon  the  tender  leaves  are  fit  to  be  gathered 
for  use;  a  succession  springing  forth  and  fur- 
nishing a  supply  throughout  the  whole  of  the 
year,  till  the  ensuing  May,  when  the  flower- 
stalks  begin  to  run,  bloom,  and  bear  seed  in 
July  or  August. 

The  Hamburgh  parsley  is  cultivated  for  its 
roots.  For  this  purpose  a  deep  well  dug  soU  is 
requisite.  The  seed  is  to  be  sown  in  February, 
March,  or  early  in  April.  The  plants  should  be 
thinned  to  nine  inches  distance,  to  give  room 
for  proper  growth  in  the  roots.  These  will  be 
fit  for  use  in  autumn,  and  will  continue  good  till 
spring.  These  roots  are  similar  to,  and  are  used 
the  same  as  parsnips. 

Parsley  has  been  supposed  to  be  an  eflectual 
cure  for  the  rot  in  sheep,  provided  it  be  given  to 
them  in  sufficient  quantities.  Attempts  were 
made  some  years  ago  to  promote  its  extensive 
culture  in  fields  for  this  purpose,  under  the  aus- 
pices of  the  Society  for  the  Encouragement  of 
Arts,  &c.  It  is  said  that  this  specific  was  tried 
in  Hampshire  with  success;  and  Mortimer  men- 
tions the  cultivation  of  parsley,  as  a  remedy 
against  this  destructive  disease,  being  practised 
in  Buckinghamshire.  This  herb,  when  used  as 
food  for  sheep,  imparts  to  their  flesh,  it  is  said,  a 
very  agreeable  flavour. 

Hares  and  rabbits,  we  are  told,  will  come  firom 
a  great  distance  in  order  to  indulge  their  taste 
for  parsley ;  and  in  countries  where  these  ani- 
mals abound,  in  no  situation  does  their  fiEtvourite 
herb  escape  from  their  depredations  unless  se- 
curely fenced. 

Fenioel  fanethum  foBnieulumJy  is  a  plant  of 
very  ancient  use,  and  if  not  native,  is  at  least 
naturalized  in  England,  where  it  is  sometimes 
found  growing  on  chalky  soils.  It  is  a  peren- 
nial, rising  to  the  height  of  five  or  six  feet,    The 


leaves  are  divided  into  a  variety  of  fine  long  seg- 
ments, of  a  bright  green  colour.  Yellow  flowers, 
growing  in  umbels,  appear  in  July  and  August. 
The  whole  plant  has  a  strong  and  disagreeable 
odour.  Its  light  and  delicately  formed  leaves 
are  occasionally  used  as  a  gan^sh;  and,  when 
boiled,  enter  into  the  composition  of  certain  fish- 
sauces. 

Caraway  fearum  caruij.  The  caraway  is  a 
biennial  aromatic  plant,  a  native  of  England,  and 
still  found  growing  wild  occasionally  in  meadows 
and  pastuies.  This  plant  ia  cultivated  for  its 
seeds  chiefly,  which  are  of  a  pleasing  aromatic 
flavour,  and  are  used  in  confectionary  and  some- 
times in  medicine.  In  spring  the  under  leaves 
are  occasionally  used  in  soups ;  and  in  formei 
times  the  fusiform  roots  were  eaten  as  parsnips,  to 
which  root  Parkinson  gives  them  the  preference. 
In  Essex  large  quantities  of  the  seed  are  annu- 
ally raised  for  distillation  with  spirituous  liquora. 
Its  culture  is  easy ;  the  seeds  are  sown  in  au- 
tumn, they  soon  vegetate,  and  the  crop  is  to  be 
weeded  and  thinned,  one  plant  being  sufficient 
to  the  square  foot.  Next  season  the  plants  run 
into  flower  and  seed ;  when  the  latter  is  ripe,  the 
plants  are  pulled  up  by  the  root,  and  put  into  a 
dry  place  till  the  seeds  are  fully  matured. 

Dill  (oMthum  ffraveolensj.  Dill  is  a  hardy 
biennial  plant,  a  native  of  Spun,  and  introduced 
into  Britain  in  1690.  The  plant  grows  upright, 
and  resembles  fennel,  only  is  smaller.  It  has  a 
slender  single  stem,  and  leaves  finely  divided,  or 
pinnatifid.  The  flowers,  which  form  an  umbel, 
appear  in  June  or  July.  The  whole  plant  is 
strongly  aromatic.  The  leaves  are  used  in  certain 
pickles,  as  cucumber,  and  to  give  flavour  to  soups 
and  sauces.  It  is  also  occasionaUy  used  in  me- 
dicine. It  is  easily  raised  from  seed,  which 
should  be  sown  in  February,  March,  or  April,  ox 
in  autumn. 

Chervil  (scandix  eerefolium).  This  is  an 
annual  plant,  indigenous  to  various  parts  of  Eu- 
rope, and  sometimes  observed  naturalized  in 
English  gardens.  It  rises  to  nearly  two  feet  in 
height ;  the  leaves  are  of  a  very  delicate  texture, 
three  times  divided ;  and  the  flowers,  which  are 
of  a  whitish  colour,  appear  in  June.  The  ten- 
der leaves  are  used  in  soups  and  salads,  and  those 
of  a  curled  variety,  common  in  France,  in  gar- 
nishing. It  is  easily  raised  from  seed,  the  sow- 
ing of  which  may  be  commenced  in  February, 
and  continued  every  month  for  a  succession  of 
young  plants. 

Sea  Hollt  (efyngium  maritimum).  This  is 
a  plant  which  grows  wild  in  Britain,  belonging 
to  a  &mily  of  singular  plants,  somewhat  like 
thistles  in  general  aspect.  They  are  usually  of 
a  bluish  hue,  prickly,  and  with  large  involucres, 
and  diyhomy  leaves.  Linnieus  says  that  the 
tops  of  sea  holly  are  eaten  like  asparagus  in  Swe- 
den.   The  roots  of  this  plant  have  been  celebrated 
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ainoe  tlie  time  of  Dioacorides  as  a  tnedicine,  and 
are  said  by  him  to  be  a  specif  for  flatulelioe. 
The  roots  formerly  used  to  be  candied,  and  sold 
in  the  shops  under  the  naime  of  kissing  domfits. 
They  are  tiius  alluded  to  by  Shakespeare.  They 
are  reckoned  stimulating  and  restorative;  but 
have  fallen  entirely  into  disuse  in  modem  prac^ 
t)ce. 


CHAP.  XXXII. 

CABBAaSy  RADISH,  CRB88,  &C, 

Thb  natural  family  of  eruciferm  is  a  well 
marked  one,  and  contains  many  plants  of  con- 
siderable importance  to  man.  The  cross-like 
form  which  the  four  petals  of  the  corolla  assume 
in  all  the  species,  has  afforded  the  general  name 
of  the  fieanily.  The  order  oonsbts  wholly  of  an- 
nual or  perennild,  often  of  biennial  herbs^  occa- 
sionally assuming  a  half  shrubby  form,  but  even 
in  this  case,  not  exceeding  the  height  of  three 
feet.  The  roots  are  either  thick  and  perennial, 
or  annual  or  biennial,  and  slender,  almost  i^ways 
perpendicular,  and  undivided  <  The  young  roots 
are  tipped  with  a  little  sheath  called  the  coleo- 
rhisa,  which  is  produced  by  th^  extended  rup- 
tured coat  of  the  epidermis  when  the  rootlet  first 
appears.  The  stems  are  round  or  somewhat  an- 
gular, branched,  and  often  even  in  the  annual 
species  indurated  at  the  base.  The  branches 
proceed  from  the  axilla  of  the  leaves,  but  the 
uppermost  ones  are  in  most  cases  abortive.  The 
racemes  are  always  opposite  to  the  leaves.  The 
leaves  are  simple,  generally  radical,  or  alter- 
nate, or  rarely  opposite.  The  flowers  ore  either 
white,  yellow,  or  purple;  or  in  a  few  Cape  species 
bright  blue.  The  fruit  is  called  either  a  ^qua 
or  silicula;  the  formet  being  a  linear  pod  con- 
taining many  seeds,  the  latter  a  roundish  pod 
containing  one  or  very  few  seeds. 

The  whole  order  is  pre-eminently  European : 
X66  species  ore  found  in  the  north  and  middle 
of  £urope,  and  178  on  the  sea  shores  of  the 
Mediterranean;  45  are  found  between  Mogadore 
and  Alexandria;  184  in  the  countries  of  the  east, 
as  Syria,  Asia  Minor,  Tauria,  and  Persia;  99  in 
Siberia;  35  in  China,  Japan,  and  India;  ]6  in 
New  Holland,  and  the  South  sea  islands;  6  in  the 
Mauritius  and  adjacent  countries;  70  at  the  Cape, 
9  in  the  Canaries,  2  in  St  Helena,  2  in  the  West 
Ilidies,  41  in  South  America,  48  In  North  Amer- 
ica, 5  in  Kamchatka  and  the  bordering  islands; 
and  finally,  35  are  common  to  several  parts  of 
the  globe.  From  this  it  appears  that  there  are 
about  100  species  in  the  southern  hemisphere, 
and  about  800  in  the  northern;  or,  if  they  are 
considered  with  reference  to  the  zones  of  tem- 


perature, 205  are  motives  of  the  fiigid  zone  of 
the  northern  hemisphere;  30  of  the  whole  of  the 
tropics,  548  of  the  temperate  zone  of  the  nor- 
thern hemisphere,  and  86  of  the  southexn.  The 
forty-first  degree  of  north  latitude  may  be  con- 
sidered the  equatorial  line  of  this  family,  about 
half  being  found  on  one  side  of  it,  and  half  on 
the  other.  Their  station  is  very  variable;  many 
inhabit  opei^  sandy  plains,  some  form  the  v^e- 
tation  about  the  limits  of  the  perpetual  snows 
of  lofty  mountians,  and  many  follow  the  foot- 
steps of  man  through  all  parts  of  the  world. 

The  useful  qualities  of  the  turnip,  the  radish, 
the  rape,  and  the  cabbage,  with  its  multiform 
varieties,  are  all  well  known.  The  greater  port 
of  this  order  ooiisists  of  phmts  posseasing  high 
antiscorbutic  powers.  These  appear  to  depend 
upon  a  certain  acrid,  volatile,  oily  principle,  the 
chemical  nature  of  which  is  imperfectly  known. 
It  is  particularly  abundant  in  the  seeds  of  mus- 
tard, and  the  roots  of  horse  radish;  and  the 
leaves  of  a  pepper  wort,  lepedium  laiifoliumy 
which  latter  exercises  a  violent  influence  upon 
the  oigans  of  digestion.  The  same  sort  of  acri- 
mony, but  in  less  degree,  is  found  in  the  her- 
bage of  the  scurvy  grass;  and  the  roots  of  the 
radish,  which  act  much  more  mildly  when  taken 
inwardly.  Thus,  when  any  cruciferous  plants 
are  found  to  be  eatable,  either  from  culture  or 
other  circumstances,  it  is  to  be  understood  to 
depend  upon  a  reduction  of  this  acrid  principle. 
The  excitmg  powers  of  this  last  are  what  renders 
the  horse  radish,  the  scurvy  grass,  and  others,  so 
remarkably  useful  as  antiscorbutics;  they  are 
also  believed  to  possess  diuretic  and  diaphoretic 
qualities.  It  is  to  be  remarked  that,  crucifene 
ore  always  eatable  when  their  texture  is  succu- 
lent and  watery,  as  in  the  roots  of  the  radish, 
and  the  turnip,  and  the  leaves  of  the  cabbage 
tribe.  A  further  diminution  of  the  acrid  prin- 
ciple is  produced  by  blanching;  crucifere  are 
said  to  possess  a  greater  shore  of  azote  than  any 
other  tribe  of  plants,  as  is  apparent  in  their  foetid 
smell  when  fermented.  The  embryo  of  all  the 
order  abounds  in  oil,  whence  several  species  are 
employed  with  much,  advantage  for  expresdng 
this  fluid,  either  for  eating  or  for  the  purpose 
of  burning.  Some  of  the  species  are  extremely 
beautiful  and  fragrant,  as  the  stocks,  the  gilly- 
flowers, the  hesperides,  the  candy  tufts,  and 
many  others.  The  Hutchinsias,  drabas,  corda- 
mins,  are  among  the  most  interesting  of  alpine 
plants. 

This  natural  order  includes  the  whole  of  Lin- 
nseus'  15th  class,  Tefr adynamia,  and  a  single 
other  genus,  Cleome. 

Thb  Turnip,  (hrasHca  rapa.)  This  we  put 
at  the  head  of  the  crucifene,  as  being  one  of  the 
most  important  species  of  the  fismiily.  The  tur- 
nip b  a  biennial  plant,  indigenous  to  Britain.  If 
the  cultivated  plant  be  in  reality  a  variety  of 
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thisy  of  which  there  is  some  doubt,  its  nature  has 
been  greatly  changed  by  the  kbours  of  man.  In 
the  first  year  the  turnip  produces  the  large  radicle 
leayeSy  and  the  well  known  root.  In  the  second 
year  a  stem  shoots  up  crowned  with  numerous 
ibur-petalled  flowers  in  the  form  of  a  cross,  con** 
taining  six  stamens.  The  seeds  are  contained  in 
an  elongated  pod. 

The  tnniip,  if  it  was  not  &miliar  to  the  Greeks, 
was  well  known  to  the  Romans,  and  all  that  can 
be  gathered  on  this  subject  from  th9  writings  of 
the  ancients  renders  it  probable  that  it  occupied 
nearly  the  same  place  in  Roman  culture  as  it 
does  in  British  husbandry  in  the  present  day. 
Columella  recommended  that  the  growth  of 
turnips  should  be  abundant,  because  those  which 
were  not  required  for  human  food  could  be  giren 
with  n^ucb  advantage  to  cattle;  and  both  Pliny 
and  he  concur  in  their  testimony,  that  this  pro* 
duce  was  esteemed  next  to  com  in  utility  and 
value.  The  best  grew  in  the  country  of  the  Sa^ 
bines,  and  were  worth  at  Rome  a  sestertius  or  two* 
pence  each. 

It  is  arerred  that  the  Roman  method  of  culti- 
vation must  have  been  superior  to  that  of  the 
oiodems,  since  Pliny  relates  that  some  single 
roots  weighed  as  much  as  forty  pounds,  a  weight 
far  surpassing  any  which  has  been  obtained  by 
the  most  skilful  modem  agriculturists.  Indeed, 
the  laige  size  of  the  Roman  turnip  is  supposed 
by  some  authors  to  furnish  a  collateral  proof  of 
the  colder  temperature  of  Italy  in  ancient  than 
in  modem  times.  Speculations,  however,  raised 
upon  what  might  perhaps  have  been  an  exagger- 
ated statement  of  the  Roman  naturalist,  must 
be  purely  hypothetical.  It  is  certainly  found 
by  experience  that  a  warm  climate  is  not  so  fa- 
vourable to  the  growth  of  the  turnip  as  cold 
moist  regions.  Though  receiving  equally  careful 
culture,  it  does  not  attain  to  the  same  size  in  the 
south  as  in  the  north  of  England  and  in  Scot- 
land, while  it  thrives  best  in  the  west  of  the  latter 
country,  and  in  those  parts  of  Ireland  where  the 
climate  is  the  most  humid.  Though  the  colder 
parts  of  the  temperate  regions  are  found  most 
favourable  for  this  cultivation,  the  countries  of 
still  higher  latitudes  are  not  congenial  to  the 
growth  of  the.tumip.  Those  arctic  climes  where 
the  summer,  though  brief,  is  dry  and  warm,  are 
decidedly  adverse  to  its  successfol  cultivation. 

It  is  very  probable  that  the  garden  culture  of 
the  turnip  was  introduced  by  the  Romans  into 
this  country,  and  that,  like  some  of  the  fruit- 
trees  which  they  had  transplanted  here,  though 
neglected,  it  was  never  altogether  lost;  and,  if 
appearing  to  be  so  for  a  time,  was  restored  by 
the  monks,  those  constant  guardians  and  foster- 
ers of  horticulture. 

There  is  no  doubt  that  this  root  was  in  culti- 
vation in  the  sixteenth  century.  Whether  re- 
vived by  native  industry,  or  introduced  at  that 


period  by  the  Flemings,  is  a  question  differently 
answered  by  different  writers;  nor  does  the  in- 
quiry possess  much  interest.  Turnips  were  par- 
tially grown  for  many  years  in  tbis  country* 
before  they  came  into  extensive  notice.  Horti- 
cultural pursuits  were  at  that  time  so  little  un- 
derstood and  practised  here,  that  even  the  most 
successful  issue  which  attended  the  cultivation 
of  the  turnip  in  Norfolk,  a  county  peculiarly 
adapted  to  its  growth,  &iled  for  a  long  time  to 
be  followed  by  its  jnore  extended  adoption;  and 
a  considerable  period  elapsed  before  it  travelled 
out  of  Norfolk  into  Suffolk,  aud  thence  into  Es- 
sex, 

Towards  the  latter  end  of  the  sixteenth  cen- 
tury it  is  mentioned  by  more  than  one  writer, 
Cogan,  in  his  Haven  of  Health,  published  in 
1597,  aays,  that  "although  many  men  love  to 
eat  turnips,  yet  do  swine  abhor  them."  Grerarde, 
who  published  in  the  same  year,  and  who  had 
rather  more  rational  views  on  the  subject  of 
plants,  leads  us  to  Qondude  that  more  than  one 
variety  was  cultivated  in  the  environs  of  London 
at  that  time.  "The  small  turnip,"  says  he, 
"grown  by  a  village  near  London,  called  Hack- 
ney, in  a  sandie  ground,  and  brought  to  the 
crosse  in  Cheapside  by  the  women  of  that  vil- 
lage to  be  solde,  are  the  best  that  I  ever  tasted." 
Gerarde  is  silent  concerning  the  field  culture  of 
turnips;  neither  is  this  mentioned  by  Parkinson, 
who  wrote  in  1629.  It  is  not  until  the  dose  of 
the  seventeenth  century  that  we  can  find  any 
account  of  this  root  being  thus  cultivated  in  any 
part  of  the  country. 

The  turnip,  in  some  of  its  varieties,  is  of  very 
universal  culture  throughout  Europe.  In  Sweden 
it  is  a  very  favourite  vegetable.  We  also  learn 
from  the  interesting  journal  of  Linnsus,  that 
even  so  far  north  as  Lapmark  the  colonists  sow 
annually  a  considerable  quantity  of  turnip  seed, 
which  firequently  succeeds  very  well,  and  pro- 
duces a  plentiful  crop.  The  native  Laplanders 
are  so  fond  of  this  root  that  they  are  often  in- 
duced to  part  with  a  whole  cheese  in  exchange 
for  one  single  tiimip,  "than  which  nothing," 
our  author  adds,  "can  be  more  foolish." 

In  Russia,  turnips  are  used  as  firuit  and  eaten 
with  avidity  by  all  classes.  In  the  houses  of 
the  nobility,  the  raw  turnip  cut  in  slices  is  handed 
about  on  a  silver  salver,  with  brandy,  as  a  pro- 
vocative to  the  more  substantial  meal.  "The 
first  nobleman  of  the  empire,"  says  Dr  Clark, 
"when  dismissed  by  his  sovereign  fi^m  atten- 
dance upon  his  person,  may  be  found  throughout 
the  day  with  hb  neck  bare,  his  beard  lengthened, 
his  body  wrapped  in  a  sheep's  skin,  eating  raw 
turnips,  and  drinking  quaas." 

It  is  said  that  the  roots  of  the  turnip  cultivated 
in  the  plains  of  Germany  seldom  exceed  half  a 
pound  in  weight;  and  that  in  France  and  coun- 
ties still  farther  to  the  south,  they  are  yet  more 
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diminutive.     These  dre,  however,  no  doubt  a 
particular  species  naturally  of  a  small  growth, 
and  it  must  not  thence  be  inferred  that  hot 
countries  are  wholly  inimical  to  this  production. 
At  Benares,  in  Hindostan,  a  latitude  of  about  26°, 
turnips,  radishes,  asparagus,  cauliflowers,  and 
other  garden  vegetables  are  raised  in  considerable 
plenty  by  the  natives,  and  exposed  to  esle  in  the 
bazaars,  principally  for  European  jpurcliasers,  to 
whom  these  plants  of  home  association  are  wel- 
come even  among  the  rich  display  of  tropical 
productions,  and  even  though  they  cannot  be 
obtained  in  their  native  excellence,  being  com- 
paratively tasteless  when  raised  under  the  fervid 
sun  of  India.    When  destined  for  human  food, 
of  course  the  quality  more  than  the  size  of  this 
root  is  considered;  but  in  raising  them  as  an 
economic  aliment  for  cattle,  the  greatest  possible 
quantity  of  nourishment  which  can  be  produced 
in  a  given  space  is  the  object  most  to  be  desired. 
Various  sorts,  differing  in  size,  shape,  and  colour, 
but  all  assuming,  in  a  greater  or  less  degree,  the 
globular  or  spheroidal  form,  are  the  objects  of 
either  garden  or  field  culture.    Of  these  there 
are  ten  varieties  in  common  cultivation,  distin- 
guished by  colour,  size,  time  of  coming  to  ma- 
turity, productiveness,  or  flavour.    Among  this 
number,  the  Maltese  golden  turnip  is  a  very  fine 
variety,  of  one  uniform  orange  tinge.    It  is  per- 
fectly spherical,  and  the  crown  and  tap-root  are 
both  so  very  small,  that  if  dexterously  removed 
the  exact  parts  of  the  root  whence  they  were 
divided  are  not  easily  discernible.    When  quite 
fresh,  and  just  before  it  has  acquired  its  full 
consistence,  it    makes   its   appearance   in  the 
northern  parts  of  the  country  with  the  dessert, 
and  it  is  considered  to  be  superior  both  in  form 
and  flavour  to  many  fruits.    The  Swedish  turnip 
is  another  variety  of  a  much  larger  growth,  and 
of  a  more  hardy  nature  than  any  of  the  other 
kinds  under  cultivation;  this  is  very  seldom 
raised  among  garden  vegetables,  as  it  is  too  strong 
and  liarsh  to  be  acceptable  for  human  food.    It 
has, however,  the  advantage  of  surviving  tlirough 
seasons  when  even  the  hardiest  of  the  others 
would  be  destroyed.      This  turnip  is  largely 
cultivated  in  fields  and  employed  as  food  for 
cattle. 

The  root  of  the  French  turnip,  or  naveu^  differs 
from  the  other  varieties,  having  more  the  ap- 
pearance, in  shape  and  size,  of  the  carrot.  It  is 
of  a  very  fine  flavour,  and  in  high  repute  on  the 
Continent.  When  used,  the  outer  rind  is  not 
peeled  off  as  in  the  common  turnip,  but  merely 
scraped,  since  the  peculiar  taste  chiefly  resides  in 
that  part.  In  France,  as  weU  as  in  Germany, 
few  great  dinners  are  set  on  the  table  without 
this  vegetable  appearing  under  some  form,  either 
enriching  the  gravies  and  stews,  or  prepared  as  a 
viand  by  itself.  The  naveu  was  more  cultivated 
in  this  country  a  century  ago  than  it  is  at  pre- 


sent, being  now  but  rarely  found  in  our  gar* 
dens. 

In  Barbary  a  small  parsnip-like  turnip  with 
fibrous  roots,  called  in  that  country  el  hashoure^ 
is  held  in  much  esteem  for  its  agreeable  pun- 
gency. 

A  light  gravelly  soil,  broken  fine  by  tillage, 
is  most  favourable  to  the  production  of  turnips 
of  the  best  quality;  but  they  will  succeed  in 
almost  any  land.  Any  poor,  light,  sandy  ground 
suits  the  naveu,  which  has  the  great  advantage 
of  never  requiring  any  manure  in  its  cultivation. 

Turnips  may  be  obtained  in  this  countiy  in 
succession  almost  throughout  the  year  by  sowing 
seed  every  month  in  spring  and  summer.    This  is 
distributed  broad-cast,  or  sonietimes  sown   in 
drills  in  the  proportion  of  about  half  an  ounce  of 
seed  to  one  hundred  square  feet.    As  soon  as  the 
plants  are  sufficiently  advanced,  having  rough 
leaves  of  about  an  inch  broad,  they  are  hoed  and 
thinned  to  six  or  eight  inches  apart  firom  each 
other.    In  the  early  stages  of  their  growth  tur- 
nips are  rather  a  delicate  crop.    When  they  first 
put  forth  their  tender  and  succulent  seed-leaves, 
they  are  liable  to  be  preyed  upon  by  a  peculiar 
species  of  beetle  called  thence  the  turnip  fly; 
this  is  extremely  destructive,  and  various  pTe« 
ventives  against  the  evil  have  been  suggested. 
Several  preparations  of  the  seeds  previously  to 
sowing  have  by  turns  been  recommended,  such 
as  steeping  them  in  sulphur-water  or  sprinkling 
them  with  soot  at  the  time  of  sowing;  these, 
however,  have  not  been  considered  efficacious, 
and  even  when  they  have  apparently  been  suc- 
cessful, perhaps  it  has  been  under  circumstances 
in  which  the  plants  would  have  equally  escaped 
without  any  precautionary  measure.    No  insect 
can  very  well  deposit  its  eggs  in  the  seed  of  the 
turnip  before  it  is  in  the  ground,  at  least  there  is 
no  known  species  which  perforates  the  pods  for 
that  purpose.    The  sulphur  or  soot,  or  any  other 
application,  is  of  course  thrown  off  with  the 
tunic  or  outer  coat,  and  does  not  in  any  way 
protect  the  cotyledon  or  side  lobes  of  the  seed, 
which  come  up  in  the  form  of  leaves,  and  in 
which  the  eggs  of  the  fly  are  then  deposited.  By 
some  cultivators  these  leaves  are  powdered  with 
quick-lime  as  soon  as  they  show  themselves  above 
ground;  a  plan  which  appears  the  most  rational 
for  preventing  the  mischief.    One  of  the  easiest 
remedies  against  it,  however,  is  recommended  by 
Neil,  to  sow  thick,  and  thus  ensure  a  sufficiency 
of  plants  both  for  the  fly  and  tlie  crop.    As  soon 
as  the  rough  leaves  are  a  little  developed,  the 
danger  from  the  insect  depredator  ceases. 

Loudon  says,  as  to  the  choice  of  seed,  it  should 
be  bright  and  well  dried.  In  seasons  when  the 
turnip  fly  is  dreaded,  old  seed  may  be  mixed  in 
equal  parts  with  new,  the  mixture  divided,  and 
one  half  steeped  twenty-four  hours  in  water.  By 
this  means  four  different  times  of  vegetation  are 
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pTocured,  and  as  many  chances  of  escaping  the 
fly. 

Turnips,  if  carefdlly  cultiyated,  attain  to  a 
very  great  size  in  this  country,  though  appearing 
insignificftnt  when  compared  with  the  gigantic 
root  of  the  Roman  naturalist.  TuU  speaJks  of 
some  weighing  as  much  as  nineteen  pounds,  and 
of  oftoi  meeting  with  others  of  sixteen  pounds. 
In  Sumy,  a  Swedish  turnip,  the  seed  of  which 
had  heen.sown  in  July,  was  dug  up  in  October, 
1828»  .which  weighed  twenty-one  pounds,  and 
was  one  yard  in  circumference.  But  these  are 
far  surpassed  by  one  which  was  pulled  up  in 
1 758  at  Tudenham,  in  Norfolk,  and  which  weighed 
twenty-nine  pounds.  In  No.  d60  of  the  Philo- 
sophical Transactions,  we  find  a  curious  calcula- 
tion made  by  Dr  Desaguliers^  on  the  rapid  in- 
crease of  a  turnip  root.  One  ounce  of  turnip 
seed  was  found  by  liim  to  contain  between  four- 
teen  and  fifteen  thousand  single  seeds;  therefore, 
one  seed  would  weigh  one-fourteen  or  one  fifteen- 
thousand  th  part  of  an  ounce;  and  assuming  its 
growth  to  be  always  uniform,  a  turnip  seed  may 
increase  fifteen  times  its  own  weight  in  a  minutel 
By  an  actual  experiment  made  on  moss  or  peat 
ground,  turnips  have  been  found  to  increase  by 
growth  15,090  times  the  weight  of  their,  seeds 
each  day  they  stood  upon  it.  It  is  not,  how- 
ever, only  the  size  and  weight  of  the  root  which 
renders  this  crop  so  productive;  the  number  con- 
tained in  a  given  space,  with  reference  to  their 
size,  is  very  great.  Some  writers  speak  rather 
marvellously  on  this  subject,  but  it  is  generally 
thought  a  good  crop  to  obtain  a  turnip  from  each 
square  foot  of  ground.  Mill  considers  an  average 
crop  to  be  11,664  roots  per  acre,  which  at  six 
pounds  each,  will  be  69,984  pounds. 

The  uses  of  the  turnip  as  a  culinary  vegetabley 
are  too  familiarly  known  to  require  that  they 
should  be  here  enumerated.  Though  in  very 
extensive  favour  among  the  modems,  tha  dif- 
ferent modes  of  preparing  it  appear  poor  and  in- 
sipid compared  with  those  efforts  of  gastronomic 
skill  by  which  the  ancients  made  it  assume  so 
many  inviting  forms.  It  is  related  that  ^'the 
king  of  Bithynia,  in  some  expedition  against  the 
Scythians  in  the  winter,  and  at  a  great  distance 
from  the  sea,  had  a  violent  longing  for  a  small 
fish  called  aph^^ — a  pilchard,  a  herring,  or  an  an- 
chovy. His  cook  cut  a  turnip  to  the  perfect 
imitation  of  its  shape;  then,  fried  in  oil,  salted, 
and  well  powdered  with  the  grains  of  a  dozen 
black  poppies,  his  majesty's  taste  was  so  exqui- 
sitely deceived,  that  he  praised  the  root  to  his 
guest  as  an  excellent  fish.  This  transmutation 
of  vegetables  into  meat  or  fish,  is  a  province  of 
the  culinary  art  which  we  appear  to  have  lost; 
yet  these  are  cSn  innocentes^  (harmless  food) 
compared  with  the  things  themselves." 

Our  more  immediate  ancestors  appear  to  have 
applied  the  turnip  to  more  extensive  uses  as  an 


esculent  than  is  done  in  the  present  day.  It  is 
recorded,  that  in  the  years  1629  and  1630,  when 
there  was  a  desrth  in  England,  very  good,  white, 
lasting,  and  wholesome  bread  was  made  of  boiled 
turnips,  deprived  of  their  moisture  by  pressure, 
and  then  kneaded  with  an  equal  quantity  of 
wheaten  flour,  the  whole  forming  what  was 
called  turnip-bread.  The  scarcity  of  com  in 
1698,  obliged  the  poor  people  of  Essex  again  to 
have  recourse  to  this  species  of  food.  This  bread 
could  not,  it  is  said,  be  distinguished  by  the  eye 
from  a  wheaten  loaf;  neither  did  the  smell  much 
betray  it,  especially  when  cold. 

The  earliest  spring-produced  leaves  of  the 
turnip  are  sometimes  boiled  or  stewed,  and  ap- 
pear on  the  table  under  the  name  of  turnip-tops. 
The  Romans  likewise  applied  these  tender  leaves 
to  the  same  purpose. 

Turnips,  in  all  their  varieties,  do  not  contain 
so  much  nourishment  as  either  carrots  or  pars- 
nips. Sir  Humphrey  Davy*s  analysis  gives  only 
forty-two  parts  of  nutritive  matter  in  one 
thousand  parts  of  the  common  turnip,  and  sixty- 
four  parts  in  one  thousand  parts  of  the  Swedish 
root;  but  as  the  turnips  cultivated  in  the  environs 
of  London  are  not  considered  of  so  good  a  quality 
as  those  farther  north,  it  is  probable  that  this 
estimate-  may  be  somewhat  below  the  average 
proportion. 

The  CABBiLGE  Tribe,  (Br<Msica  oler€tceaJy  is 
perhl^>s  of  all  culinary  vegetables,  the  most  an- 
cient as  well  as  the  most  extensively  cultivated. 
The  original  plant  being  extremely  liable  to  run 
into  all  sorts  of  varieties,  has  in  the  course  of  time 
become  the  parent  of  a  numerous  race  of  culinary 
vegetables,  so  various  in  their  habit  and  appear- 
ance, that  to  many  it  may  appear  not  a  little 
extravagant  to  refer  them  to  the  same  origin.  Be- 
sides the  different  sorts  of  white  and  red  cab- 
bage and  savoys  which  form  their  leaves  into  a 
h^,  there  are  various  sorts  of  borecoles  which 
grow  with  their  leaves  loose,  in  the  natural  way, 
and  there  are  several  kinds  of  cauliflower  and 
brocoli  which  form  a  head  of  their  stalks  or  flower 
buds.  All  these,  from  the  tme  cabbage,  growing 
to  the  height  of  twelve  feet,  to  the  colzer  and 
some  other  varieties,  which  before  they  come 
into  bloom  seldom  exceed  a  foot  in  height, 
including  the  turnip  rooted  cabbage,  and  the 
Brussels  sprouts,  claim  a  common  origin  from 
the  single  species  of  Brassica  above  mentioned. 

The  principal  varieties  of  this  plant  are : 

1.  The  White  Cabbage,  (Brassica  oleracea 
capUataJj  with  firm  compact  conical  head, 
glaucous  green  externally,  blanched  within,  from 
two  to  twelve  and  fifteen  inches  in  diameter. 

2.  Bed  Cabbagey  (B.  0.  rubra  J,  of  similar  form 
to  the  white,  but  of  a  purple  or  red  colour. 

3.  Savoy,  (B.  0.  sabaudaj,  with  wrinkled 
leaves,  either  open  or  formed  into  a  compact 
head;  a  winter  vegetable. 
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4.  Brussels  sprouts,  (B.  0.  sabauda)^  a  sub- 
variety  of  the  last  noticed,  with  an  elongated 
Btem,  four  or  fiye  feet  high  from  the  ale  of  the 
leaves  of  which  sprout  out  small  green  heads,  like 
cabbages  in  miniature. 

5m  BorecoUy  (B.  0.  Sabellioa),  with  an  open 
head  of  curled  or  wrinkled  leaves,  deep  green, 
and  very  strong  and  hardy.  Of  this  kind  of  the 
common  kale,  or  curliesy  there  are  a  great  many 
sub-varietiesi  no  less  than  fourteen  being  enum- 
erated. The  most  common  and  useful  are  the 
green,  the  dwarf,  the  purple  or  brown,  and  the 
German  greens  or  curlies  of  Scotland.    ' 

6.  Catiliflowery  (B.  0.6o<ry«)«),with  the  un- 
developed flower  budS)  forming  a  dose  firm 
cluster  or  head;  a  late  variety  of  this  is  the 

7.  Broeoli,  (B.  0.  botrytis)j  a  hazdier  plant 
than  the  other,  and  with  more  colour  in  the 
flower  and  leaves.  The  chief  varieties  are  the 
green,  purple  and  dwarf  broooli. 

Sevml  varieties  of  the  cabbage  have  been  cul- 
tivated from  the  very  earliest  times  of  which  we 
have  any  record.  But  the  migrations  and 
changes  of  the  best  sorts  have  not  been  traced : 
neither  is  it  at  all  probable  that  the  varieties 
which  the  ancients  enjoyed  have  descended  to  us 
unaltered. 

It  is  probable  that  some  species  of  thebrasslca 
were  first  introduced  into  this  country  by  the 
Romans,  since  ktUs  is  mentioned  among  the 
oldest  English  records.  It  is  weU  known  that 
brassica  was  in  very  common  cultivation  at 
Rome,  where,  according  to  Columella,  it  was  a 
favourite  edible  with  freemen,  and  in  sufficient 
plenty  to  be  an  article  of  food  for  slaves.  The 
ancient  Grermans  likewise  cultivated  this  plant 
from  very  remote  times;  whether  they,  too, 
were  indebted  to  their  Roman  conquerors  for  its 
introduction  it  is  impossible  to  decide^  The 
Saxon  name  for  February  is  sprout-kale,  and 
that  is  the  season  when  the  sprouts  from  the  old 
stalks  begin  to  be  fit  for  use ;  the  Saxons  must 
therefore,  of  course,  have  been  familiar  with  the 
culture  of  cabbage  or  kale,  as  it  is  not  at  all 
probable  that  they  invented  the  name  after  their 
settlement  in  this  country. 

The  variety  of  brasrica  which  was  first  culti- 
vated in  England  cannot  be  ascertained,  since 
our  ancestors  had  no  distinctive  name  for  the 
difierent  kinds.  Many  improvements  have  been 
made  in  the  cultivation  of  this  vegetable,  and 
many  new  varieties  introduced  by  different  in- 
dividuals at  comparatively  recent  dates. 

The  dose-hearted  variety,  which  is  now  more 
peculiariy  called  cabbage,  was  for  many  years 
imported  into  England  from  Holland.  Sir  An- 
thony Ashley  fast  introduced  its  cultivation  into 
this  country,  and  made  the  English  independent 
of  their  neighbours  for  a  supply.  This  planter 
of  cabbages  likewise  rendered  his  name  known 
by  other  deeds,  less  creditable  to  his  character. 


It  is  related  that  he  had  a  command  at  Gales 
(Cadiz),  where  he  got  much  by  rapine,  espedaOy 
from  a  lady  who  intrusted  her  jeweb  to  his 
honour;  whence  the  jest  on  him,  that  he  got 
more  by  Coles  than  by  eale  and  cabbage.  There 
is  said  to  be  a  cabbage  at  his  feet  sculptured  on 
his  monument  at  Wimbome  St  Gilea^  in  Dor- 
setshire. Although  Sir  Anthony  AeUey  intro^ 
duced  the  cabbagci  it  does  not  appear  to  have 
become  generally  cultivated,  for  we  continued 
to  import  the  v^table  for  many  years.  Ben 
Jonson,  who  wrote  more  than  half  a  century 
afterwards,  says  *^He  hath  news,  from  the  Low 
Countries,  in  cabbages." 

It  is  recorded  that  cabbages  were  first  intro- 
duced into  the  north  of  Scotland  by  the  soldiers 
of  Cromwell.  A  country  embroiled  in  internal 
hostilities  might  be  supposed  not  to  be  In  a  very 
favourable  state  for  the  more  extended  cultiva- 
tion of  plants,  the  pasrions  of  the  contending 
parties  being  too  keenly  roused  to  pay  attention 
to  improvements  in  those  arts  the  progress  of 
which  more  peculiarly  belongs  to  a  period  of 
peace.  But  in  the  present  case  the  finct  is  op- 
posed to  this  conclusion;  we  learn  that  ^Crom- 
well was  a  great  promoter  of  agriculture  and  the 
useful  branches  of  gardening,  and  that  his  sol* 
diers  introduced  all  the  best  improvements 
wherever  they  went.*' 

The  colonies  of  German  fishermen  from  Cnx- 
haven  and  the  adjacent  places,  which  peopled 
the  coasts  of  the  central  parts  of  the  east  of  Soot- 
land,  are,  however,  supposed  by  some  writers  to 
have  brought  with  them  their  national  love  of 
brassica,  and  to  have  introduced  some  species  of 
those  plants  at  a  period  much  anterior  to  that  of 
the  Commonwealth,  to  this  part  of  Scotland, 
which  is  more  peculiarly  "the  land  of  kale.'* 
There  the  cabbage  and  the  open  colewort  are  in 
equal  favour,  giving  the  name  of  kale  to  a  soup 
of  w4uch  they  form  the  principal  ingredients, 
the  outside  leaves  and  the  stalks  of  the  plants 
falling  to  the  share  of  the  cattle. 

Many  allusions  in  the  old  Scotch  songs  point 
to  the  foct  of  the  country  about  Aberdeen 
abounding  with  this  vegetable.  In  recommend- 
ing the  good  fare  of  the  country,  the  poet  says, 

**  There's  cauld  kail  in  Aberdeen, 
An'  cattocks  in  Stra'bogie.'* 

These  castocks  are  the  cabbage  stems  having 
the  fibrous  part  peeled  off,  and  the  remainder 
softened  by  boiling.  Before  the  introduction  of 
the  turnip  into  general  use  in  Scotland,  this  me- 
dullary substance  of  the  stalks  of  the  brassica 
was  very  commonly  eaten  by  the  peasantry. 
The  ''kale  brose  o'  auld  Scotland*'  is  celebrated 
to  the  same  tune  as  the  ''roast  beef  of  old  Eng- 
land ;"  and  though,  with  many  of  the  ancient 
peculiarities  of  the  people,  it  has  fiillen  much 
into  disuse,  it  is  still  considered  a  national  dish. 
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The  White  and  Red  CMagt,  In  these  the 
leares  gather  into  what  is  called  a  head,  and  are 
hlanched  by  their  own  compression.  The  green 
colour  is  always  much  more  completely  des- 
troyed by  this  blanching  than  the  red ;  and  the 
smaller  the  tendency  which  the  expanded  leaves 
hare  to  blue  or  purple,  the  more  sweet  and  crisp 
will  the  head  become. 

Cabbages  are  propagated  by  seed,  which  is 
sown  at  the  three  seasons,  spring,  summer,  and 
autumn,  to  obtain  a  supply  in  succession.  The 
soil  for  the  seed-beds  should  be  light,  and  not 
Tcry  rich. 

The  plants,  from  seed  sown  in  autumn,  are 
finally  tnm^lanted  in  spring.  Most  generally  the 
seedlings'  are  pricked  out  from  the  seed-beds  as 
soon  as  they  hare  one  or  two  leares  of  an  inch 
or  two  broad,  into  beds  of  good  earth :  thence 
they  are  transplanted  into  a  rich  soil,  which 
should  be  well  manured. 

Kalb  or  Colbwort. — ^In  these  the  leaves  are 
expanded  and  coloured,  with  the  exception  of  a 
small  portion  in  the  centre,  which  encloses  the 
rudiments  of  the  flowering  stem.  The  plain- 
leaved  colewort  is  now  seldom  found  in  English 
cultivation.  Borecole,  or  curly-leaved  colewort, 
Bnunca  oleraeea  var.  %  tdbdlicay  Yery  generally, 
however,  finds  a  place  in  our  gardens.  The 
green  borecole,  or  Scotch  kale,  and  the  purple 
or  brown  borecole,  are  the  most  hardy  of  the 
race,  and  are  therefore  best  adapted  for  cold  ritu- 
ations  and  late  seasons.  Tlie  plaBts,  when  v^;e- 
tating  in  a  rich  soil,  grow  vigorously,  and  attain 
to  large  dimensions ;  but,  in  common  with  most 
of  the  genus,  moderate  sized  plants  are  best  for 
culinary  purposes,  the  very  large  being  harsh, 
and  those  which  are  so  small  as  to  be  stunted 
are  better. 

Sauerkraut,  ^'that  excellent  preparation"  of 
the  Grermans,  and  of  which  they  are  so  immod- 
erately fond,  is  merely  fermented  cabbage.  To 
prepare  this,  dose-headed  white  cabbages  are  cut 
in  shreds,  and  placed  in  a  four-inch  layer  in  a 
cask;  this  is  strewed  with  salt,  unground  pepper, 
and  a  small  quantity  of  salad  oil :  a  man  with 
clean  wooden  shoes  then  gets  into  the  cask,  and 
treads  the  whole  together  till  it  is  well  mixed 
and  compact.  Another  layer  is  then  added, 
which  is  again  trod  down,  and  so  on  until  the 
cask  is  entirel}'  filled.  The  whole  is  then  sub- 
jected to  heavy  pressure,  and  allowed  to  ferment; 
when  the  fermentation  has  subnded,  the  barrels 
in  which  it  is  prepared  are  closed  up,  and  it  is 
preserved  for  use.  The  preparing  of  sauerkraut 
is  considered  of  so  much  importance  as  to  form 
a  separate  profession,  which  is  principally  en- 
grossed by  the  Tyrolese.  The  operation  of 
shredding  the  cabbage  is  now  performed  by  a 
machine,  which  the  men  carry  on  their  backs 
from  house  to  house;  this  means  for  the  abridge- 
ment of  labour  has  not  been  invented  more  than 


ten  or  twelve  years.  Every  German  family 
stores  up,  according  to  its  size,  one  or  more 
large  casks  of  this  v^etable  preparation.  Octo- 
ber and  November  are  the  busy  months  for  the 
work,  and  huge  white  pyramids  of  cabbage  are 
seen  crowding  the  markets;  while  in  every  court 
and  yard  into  which  an  accidental  peep  is  ob- 
tained, all  is  bustle  and  activity  in  the  concoct- 
ing of  this  national  food,  and  the  baskets  piled 
with  shredded  cabbage  resemble  **  mountains  of 
green-tinged  froth  or  syllabub." 

Sauerkraut  has  been  found  of  sovereign  efii- 
cacy  as  a  preservative  from  scurvy  during  long 
voyages.  It  was  for  many  years  used  in  our 
navy  for  this  purpose,  until  displaced  by  lemon- 
juice,  which  is  equally  a  specific,  while  it  is  not 
so  bulky  an  article  for  store. 

The  larger  and  grosser  kinds  of  cabbage  are 
used  as  food  for  cattle.  But  this  nutriment  has 
a  great  tendency  to  impart  a  disagreeable  flavour 
to  the  milk  of  cows  fed  on  it,  and  even  to  the 
flesh  of  other  cattle.  This  unpleasant  efiect 
may,  we  are  told,  be  prevented  by  removing  the 
wilJiered  leaves ;  but  cabbage  is  more  disposed 
to  fermentation  and  putrefaction  than  almost  any 
other  vegetable.  When  cultivated  as  food  for 
stock,  it  is  of  course  a  matter  of  importance  with 
agriculturists  to  produce  the  greatest  weight  in 
a  given  space.  The  average  crop,  as  stated  by 
Mr  Arthur  Young,  is  thirty-six  tons  per  acre, 
when  the  plants  are  grown  on  a  dry  soil,  which 
is  very  similar  to  that  quoted  from  other  and 
more  modem  writers ;  but  on  a  sandy  soil  only 
eighteen  tons  have  been  obtained.  Some  cab- 
bi^;es  are  occasionally  produced  of  an  astonishing 
size  and  weight.  A  cabbage  seed  accidentally 
sown  among  onions  came  up  in  the  onion  bed, 
and  without  any  care  being  taken  of  it,  grew  to 
very  laige  dimensions,  and  weighed,  when  taken 
up,  twenty-five  pounds.  A  cabbage  was  also 
produced  in  Devonshire,  two  or  three  years  back, 
which,  when  growing,  occupied  a  space  of  fif- 
teen feet  of  ground,  measured  five  feet  in  circum- 
ference, and  weighed  sixty  pounds. 

A  variety  of  brassica,  under  the  name  of  cow- 
cabbage  (hrcuHca  oleraeea^  var.  arboreseensjy  has 
been  recently  introduced  into  this  country  from 
La  Vendue  by  the  Comte  de  Puysage.  The 
proximity  of  this  department  to  the  ancient  pro- 
vince of  Anjou,  and  the  description  of  the  plant, 
leave  no  doubt  of  its  identity  with  the  Anjou 
cabbage,  a  very  laige  variety  described  by  Mill. 
In  1827  thirty-six  seeds  were  divided  among  six 
agriculturists,  for  the  purpose  of  raising  this  use- 
ful vegetable  in  England.  The  perfect  success 
resulting  from  some  of  these  seeds,  which  have 
produced  plants  of  a  luxuriant  growth,  is  already 
known ;  and  horticulture  is  now  so  much  more 
disseminated  and  understood  in  this  country, 
that  there  is  every  reason  to  hope  that  the  cow- 
cabbage  will  at  length  become  naturalised  in 
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England.  It  is  said  that  sixty  plants  afford  pro- 
vender safficient  for  one  cow  during  three  or 
four  years  without  fresh  planting.  A  square 
of  sixty  feet  will  contain  two  hundred  and  fifty- 
six  plants,  four  feet  apart  from  each  other,  six- 
teen plants  more  than  four  cows  require  for  a 
year's  provender  without  the  aid  of  other  food. 
This  plant  is  now  successfully  cultivated  in 
Jersey,  whence  seeds  have  been  sent  to  a  nur- 
seryman in  London. 

The  Cauliflower  (hrassica  oleracea,  var.  o. 
botryHsJy  is  the  most  delicate  variety  of  the  bras- 
sica  genus.  It  was  first  brought  into  England 
from  the  island  of  Cyprus,  where  ft  is  said  to  at- 
tain to  high  perfection,  although  it  is  not  sup- 
posed to  be  indigenous  to  that  country.  The 
exact  period  of  the  introduction  of  this  plant 
into  English  horticulture  is  not  known ;  but  ft 
was  certainly  cultivated  in  tliis  country  at  the 
beginning  of  the  seventeenth  century,  although 
as  a  rarity,  which  could  only  be  produced  at  the 
tables  of  the  most  opulent.  In  the  year  1619, 
two  caulifiowers  cost  three  shillings,  the  price  of 
wheat  being  at  that  time  35s,  4d,  per  quarter. 
It  was  not,  however,  until  the  latter  end  of  the 
same  century  fhat  this  vegetable  was  brought  to 
any  degree  of  perfection;  at  least  it  was  not 
raised  in  sufficient  abundance  to  appear  in  our 
English  markets  until  that  period.  The  im- 
portation then  of  Dutch  gardeners  and  Dutch 
gardening  gave  an  impulse  to  English  horticul- 
ture, which  had  been  in  rather  a  languishing 
state  during  the  intestine  troubles  to  which  the 
revolution  of  16B8  put  a  termination.  But  al- 
though the  Dutch  gardening  no  doubt  produced 
an  improvement  in  the  cultivation  of  the  cauH- 
flower,  as  well  as  in  vegetables  generally,  this 
plant  became  more  naturalized  in  England  than 
in  Holland,  or  any  of  the  adjacent  countries  of 
the  continent.  Up  to  the  period  of  the  French 
revolution,  cauliflowers  were  regularl}'  exported 
frvm  England  into  Holland,  some  part»  of  Ger* 
many,  and  even  France ;  and  while  the  seed  of 
very  many  cultivated  plantd  is  in  this  country 
preferred,  when  it  is  of  Dutch  rather  than  of 
English  produce,  cauliflower  seed  obtained  from 
England  is  the  most  esteemed  in  Holland,  and 
indeed  throughout  the  continent.  The  superi- 
ority of  the  English  cauliflower  is  to  be  attri- 
buted solely  to  culture,  and  to  culture  carried 
on  in  the  vicinity  of  London,  not  by  experimen- 
talists or  amateurs,  but  by  those  who  rear  the 
plants  for  sale  in  the  way  of  ordinary  business. 
This  vegetable  is  now  cultivated  very  generally 
throughout  the  island ;  but  since  the  portion  of 
the  plant  which  is  used  as  food  is  not  nearly  as 
14rge  as  that  of  the  cabbage,  occupying  an  equal 
space,  while  it  requires  a  richer  soil  and  a  warmer 
situation,  it  evidently  can  never  become  so  cheap 
nn  esculent.  Its  deUcate  flavour  is,  however,  in 
general  much  preferred  to  that  of  the  cabbage^ 


and  it  takes  a  higher  rank  in  the  list  of  culiuarir 
vegetables.  Dr  Johnson,  whose  most  trivial  and 
perhaps  sometimes  absurd  remarks  have  been 
considered  worthy  of  record,  used  to  say,  "  Of 
all  flowers  I  like  the  eattliflower  the  best." 

This  plant,  like  the  common  cabbage,  is  first 
raised  in  a  seed-bed  of  light  earth,  and  finally- 
transplanted  into  soil  which  can  scarcely  be  either 
naturally  or  artificially  too  rich.  The  seed  is 
generally  sown  at  the  latter  end  of  the  montha 
of  February,  May,  and  August,  for  three  suc- 
ceeding crops.  The  plants  raised  from  seed  sown 
.  in  the  latter  month  stand  through  the  winter, 
during  which  season  and  the  first  part  of  spring 
they  are  usually  protected  under  hand-glasses. 
In  the  neighbourhood  of  London  it  is  not  un- 
common to  see  whole  acres  overvpread  with  such 
glasses^  fostering  an  early  supply  of  this  veget- 
able for  the  inhabitants  of  the  metropolis,  and 
conveying  to  the  mind  of  the  beholder  a  forcible 
idea  of  the  riches  and  luxury  of  that  vast  city. 

The  head  of  the  cauliflower  is  not  nearly  so 
liable  to  putrescency,  after  being  cut,  as  its 
leaves,  which  in  this  respect  are  similar  to  those 
of  the  cabbage.  For  a  connderable  time  after 
thr  leaves  have  become  flaeeid  and  in  a  state  of 
decay,  the  head  remains  unchanged,  and  with 
care  may  be  preserved  without  putrefaction  for 
some  months.  By  merely  drawing  up  the  plants 
entire,  and  hanging  them  in  a  cellar,  they  will 
continue  in  a  sound  state  for  a  considerable  time. 
The  method  most  successfully  adopted  in  Scot- 
land, is  to  place  the  plants  in  layers  m  a  pit, 
with  their  heads  inclining  downwards.  The  pit 
is  then  covered  up  elosely  with  earth,  beaten 
down,  and  smoothed  in  a  sk>ping  direction,  so  as 
to  exclude  both  the  rain  and  the  atmosphere. 

Broe^li  is  usually  considered  as  merely  a  6u1>- 
variety  of  cauliflower ;  and  that  this  is  the  case 
is  rendered  very  probable  fi^m  the  great  ten- 
dency of  the  plant  to  run  into  new  varieties^ 
which  are  constantly  making  their  appearanee, 
and  as  rapidly  vanishing  and  giving  place  to 
others.  It  is  a  matter  of  common  observation, 
that  the  more  any  phmt  has  been  changed  by 
culture,  the  more  readily  does  it  admk  of  other 
changes. 

But  a  few  years  back  only  two  sorts  of  bro- 
coli  were  recognised — ^the  red  and  the  purple, 
both  of  which  originally  came  to  us  from  Italy. 
Thirteen  varieties  are  now  enumerated  as  raised 
in  the  English  garden,  and  each  in  turn  is  re- 
commended to  the  notice  of  the  cultivator  by 
some  diaracteristic  quality.  In  the  culture  of 
no  vegetable  has  so  marked  and  rapid  an  im- 
provement taken  place  as  in  that  of  broooli; 
Horticulturists  have  recently  succeeded  in  pn>- 
ducing  a  hardy  white  variety,  which  has  a  hand- 
somer appearance  than  either  the  green  or  the 
purple,  while  it  is  more  delicate  in  flavour. 
White  as  well  as  purple  are   now   obtained 
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throughout  the  winter,  soBie  attaining  to  the 
aizOy  and  equalling  the  cauliflower  in  appearance, 
though  not  in  taste*  The  earliest  spring  crop 
follows  without  an  interval  the  late  winter  crop, 
and  no  cessation  need  take  place  in  the  supply 
of  hrocoli,  although,  perhaps,  it  is  not  commonly 
raised  during  a  month  or  two  in  the  middle  of 
the  summer,  when  many  other  vegetables  are 
produced  in  abundance* 

Brocoli  succeeds  be0t  in  a  fredi  loamy  soil ; 
the  seed-beds  should  be  of  rich  moidd,  on  which 
the  seeds  are  thinly  scattered,  and  covered  ^dth 
mats  or  litter  till  the  plants  appear. 

The  whole  cabbage  tribe  are  very  liable  to  the 
attacks  of  various  insects,  such  as  slugs,  snails, 
the  tipula  fly,  and  two  species  of  buttei^y,  the 
large  and  small  garden  butterflies. 

SsA  Kale  (crambe  marUimaJ,  This  is  a 
hardy  perennial,  found  in  various  parts  of  the 
sea  diores  of  England  and  Scotlandi  The  com- 
mon people  on  the  western  shores  of  England 
have  from  time  immemorial  been  in  the  practice 
of  watching  when  the  shoots  begin  to  push  up 
the  sand  or  gravel,  in  Maxtih  and  April,  when 
they  cut  off  the  young  shoots  and  leaf-stalks^ 
then  blanched  and  tender,  and  boil  them  as 
greens.  The  precise  period  of  its  introduction 
into  the  garden  is  unknown.  Parkinson  and 
Bryant  state  that  the  radical  leaves  are  cut  by 
the  inhabitants  where  the  plant  grows  wild,  and 
boiled  as  cabbage ;  and  Jones  states  that  he  saw 
bundles  of  it  in  the  Chichester  market  in  17 6S, 
Maher  states  that  the  erambe  maritima  was 
known  and  sent  from  this  kingdom  to  the  con- 
tinent more  than  two  hundred  yefffs  ago,  by 
Lobel  and  Turner.  About  the  year  1767  it  was 
cultivated  by  Dr  Lettsom,  and  by  him  brought 
into  notice  in  the  neighbourhood  of  London.  It 
is  now  a  common  vegetable  in  the  British  mai^ 
kets,  and  it  is  also  found  in  some  of  those  of  the 
continent  of  Europe  and  in  America. 

The  young  spring  shoots,  and  the  stalks  of  the 
unfolding  leaves  blanched,  by  rising  through  the 
natural  ground  in  a  wild  state,  or  by  earthing 
up  in  gardens,  are  the  parts  used,  and  when 
boiled  and  dressed  like  asparagus,  are  not  infe- 
rior to  that  vegetable.  They  form,  also,  an  ex- 
cellent ingredient  in  soups.  Sometimes  the  ribs 
of  the  large  leaves  are  peeled  and  dressed  as  as- 
paragus, after  the  plant  has  ceased  to  send  up 
young  growths.  By  forcing,  sea  kale  may  be 
had  in  perfection  from  November  till  May*  Yfr- 
getables  are  in  general  not  improved  by  forcing ; 
but)  as  Nicol  remarks,  the  sea  kale  is  an  exception. 

The  native  soil  of  this  vegetable  is  deep  sand, 
partially  mixed  ¥ath  alluvial  matter  from  the 
sea;  hence  this  soil  b  to  be  imitated  in  garden 
culture.  The  ground  is  prepared,  and  the  seeds 
sown  early  in  Uie  year.  The  plants  come  up  in 
May ;  but  cuttings  are  not  obtained  till  the  se* 
cond  or  third  year. 


Mustard  (sinapis  alba,  s.  nigra).  There  are 
two  species  of  mustard  in  common  use,  the  white 
and  the  black,  both  annual  plants,  indigenous  to 
Britain,  and  found  in  abundance  growing  in  the 
fields.  The  leaves  are  pinnatifid,  the  pods  round 
and  rough,  and  abruptly  terminated.  The  flowers 
appear  in  June  and  July.  The  seed  of  the 
white  mustard  is  larger  than  that  of  the  black, 
and  of  a  yellow  colour.  Mustard  seeds  are  cha- 
racterised by  a^puqgent  aromatic  taste,  which  is 
derived  from  an  essential  oil  of  a  pecidiar  kind. 
The  tender  leaves  are  used  as  a  salad,  and  the 
ground  seed  as  a  condiment  to  food.  Mustard 
is  easOy  raised  in  a  light  soil,  and  repeated  sow- 
ings give  a  succession  of  tender  salad  leaves  in 
spring.  The  seeds  strewed  in  moist  flannel,  put 
over  a  cup,  will  also  quickly  germinate,  and  will 
afford  an  agreeable  salad  in  winter,  or  on  board 
of  a  ship  at  sea. 

Rapb  (brcuaica  rapus).  This  is  a  biennial 
plant,  a  native  of  Britain.  It  is  dbtinguished 
by  its  glaucous  root-leaves  and  yellow  flowers, 
which  appear  in  April.  The  leaves  have  a  simi- 
lar taste,  and  are  used  in  the  same  way  as  those 
of  mustard.  An  expressed  oU  is  obtained  from 
the  seeds. 

Garden  Cress  (lepidum  sativiunj.  This  is  a 
hardy  annual  plant,  not  indigenous  to  Britain, 
but  introduced  about  the  year  1548.  It  is  sup- 
posed to  have  come  from  Persia  and  the-  island 
of  Cyprus,  in  both  which  it  is  native.  This  plant 
produces  a  number  of  small  leaves,  which  are 
eurled  in  some  of  the  varieties,  and  plain  in  the 
others.  The  flowering  stem  is  branched,  and  rises 
to  the  height  of  about  a  foot  and  a  half,  produc- 
ing white  flowers,  which  blow  in  June  or  July. 
It  germinates  very  easily  and  rapidly,  and  is 
most  commonly  used  when  the  leaves  are  young 
and  tender,  either  alone  or  mixed  with  mustard 
leaves,  and  other  salad  herbs.  The  flavour  of 
the  cress  is  warm  and  pungent,  hence  it  has  re- 
ceived the  name  of  pepper  wort.  During  the 
greater  part  of  the  year  a  constant  supply  may 
be  obtained  by  sowing  a  portion  every  week ; 
and  the  application  of  a  moderate  artificial  heat 
will  furnish  it  throughout  the  winter. 

Water-Cress  C  nasturtium  officinale  J,  This 
plant  is  a  creeping  amphibious  perenniid,  putting 
out  rootlets  at  the  joints  of  the  stems.  The 
leaves,  which  have  a  dight  tinge  of  purple,  are 
pinnate  and  rather  heart-shaped.  When  the 
current  in  which  they  grow  is  rapid,  the  root- 
lets from  the  young  shoots  do  not  easily  take 
root,  and  then  a  considerable  portion  of  the  plant 
rises  above  the  sur&ce  of  the  water,  and  the 
form  of  the  leaves  alters.  This  is  the  case  with 
many  plants ;  when  the  leaf  is  near  the  ground 
it  is  broad,  but  when  elevated  it  becomes  longer 
and  narrower.  In  water-cresses  this  change  in 
the  form  of  the  leaves  is  sometimes  followed  by 
unpleasant  consequences,  since  it  then  cauf^es 
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them  to  be  similar  in  shape  with  the  joint- 
flowering  water-parsnip  (^sium  nodiflarumj,  a 
plant  which  very  generally  grows  mixed  with 
the  cresses,  and  has  poisonous  qualities.  The 
leaves  of  the  cress  are  however  more  smooth  and 
shining,  and  are  entire  at  their  edges,  while  those 
of  the  parsnip  are  serrated.  When  the  flower- 
ing stems  are  up,  the  plants  are  easily  distin- 
guished. The  water-parsnip  bears  its  flowers  in 
umbels  close  upon  the  joints  of  the  stems,  while 
the  flowers  of  the  cress  are  cruciform,  and  rise 
into  a  spike.  The  four  petals  in  the  flower  of 
the  water-cress,  and  five  in  the  parsnip,  are  also 
an  obvious  distinction.  If  they  are  in  seed  the 
parsnip  has  capsules,  the  water-cress  pods. 

In  Europe  the  cress  appears  to  have  been  first 
cultivated  at  Erfnrth,  about  the  middle  of  the 
sixteenth  centuiy,  and  in  England  in  1808,  by 
Bradbury.  It  now  has  become  an  object  of  re- 
gular cultivation ;  and  the  demand  of  the  me- 
tropolis, and  of  other  large  towns^  for  this  fii- 
vourite  vegetable,  will  probably  render  the  natu- 
ral products  of  our  brooks  less  and  less  in  request. 
Few  wild  plants  are  the  same  under  cultivation ; 
but  even  when  their  qualities  are  not  changed 
by  the  care  of  man,  the  cultivated  sort  soon  su- 
persedes the  uncultivated.  The  cost  of  rearing 
them  at  will  is  less  than  that  of  searching  for 
them  under  the  difiiculties  which  attend  all  spon- 
taneous produce. 

In  a  pretty  valley  called  Springhead,  situated 
in  Kent,  at  a  short  distance  from  Gravesend, 
water-cresses  are  grown  on  a  very  extensive  scale. 
The  plants,  neatly  trimmed,  growing  in  regular 
rows,  and  appearing  under  a  limpid  stream  of 
purest  water,  give  the  idea  of  careful  cultiva- 
tion, and  present  themselves  under  a  more  pleas- 
ing form  to  be  plucked  for  the  table,  than  when 
found  the  inhabitants  of  ditches.  For  the  pur- 
pose of  this  culture  a  clayey  soil  is  selected,  in 
which  shallow  beds,  scarcely  a  foot  deep,  are 
made,  having  a  slight  inclination  ftx>m  one  end 
to  the  other,  and  into  which  a  small  stream  of 
water  is  introduced.  At  the  bottom  of  these 
beds  the  cress  is  planted  in  rows,  at  about  half 
a  foot  apart.  Dams  of  six  inches  high  are  made 
at  intervals  across  each  bed,  their  number  and 
frequency  being  regulated  by  the  length  of  the 
bed  and  its  degree  of  inclination,  in  such  sort, 
that  when  these  dams  are  fiill,  the  water  may 
rise  at  least  three  inches  over  all  the  plants  of 
each  compartment.  The  water  will  thus  circu- 
late throughout,  and  the  plants,  if  not  allowed 
to  flower,  will  fiimish  an  abundant  succession  of 
young  tops  throughout  the  spring,  summer,  and 
autumn.  A  stream  of  wat^  no  larger  than 
what  will  fill  a  pipe  of  one  inch  bore,  will,  if  not 
absorbed  by  the  soil,  sufiioe  to  irrigate  in  this 
way  an  eighth  of  an  acre.  The  water-cress,  ac- 
cording to  Mr  Main,  is  cultivated  in  Hindoostan 
under  sheds  erected  for  the  purpose. 


Winter  Cress  Charbarea  vulgaris  J,  This  is 
a  well  known  perennial  plant,  common  in  moiat 
shady  situations.  The  lower  leaves  are  lyre- 
shaped,  and  the  upper  obovate  and  indented. 
The  flower-stalk  rises  about  a  foot  high,  and 
produces  yellow  flowers  from  April  to  August. 
The  whole  plant  is  bitter  and  somewhat  aroma* 
tic.  A  double  variety  is  well  known  in  the  yel- 
low rocket.  The  winter  cress  is  used  as  a  win- 
ter salad. 

American  Cress  (harharea  prascoxj.  This  is 
a  native  of  Britain,  similar  to  the  winter  cress, 
only  it  is  an  annual;  the  leaves,  too,  are  smaller. 
It  is  called,  also,  French  cress.  Used  the  same 
as  the  others. 

Scurvy  Grass  (cocfdearia  officinalis J^  a  Bri- 
tish plant,  common  on  the  sea  shores.  The 
root-leaves  are  round,  those  of  the  stem  sinuated. 
The  whole  plant  is  low  and  spreading,  seldom 
rising  above  a  foot.  The  flowers  are  white,  and 
appear  in  April  or  May.  It  is  used  as  a  salad,  and 
also,  as  the  name  implies^  for  the  cure  of  scurvy. 

The  Radish  (raphanua  saiivusj,  an  annual 
plant,  said  to  be  a  native  of  China ;  but  whether 
it  was  introduced  from  that  country  directly  to 
Britain  has  not  been  ascei*tained.    Bullein,  who 
wrote  in  1562,  says,  **  Of  radish  roots  there  be 
no  small  store  growing  about  the  famous  city  of 
London ;  they  be  more  plentifnll  than  profyt- 
able,  and  more  noysome  than  nouriahinge  to 
manne's  nature.*'     Yet  notwithstanding  tlua, 
they  were  used,  thirty  years  before,  at  the  table 
of  Henry  VIII.     Gerarde  thus  describes  the 
plant  in  1584^  ^*  The  leaves  are  rough,  lyrate,  or 
divided  transversely  into  segments^  of  which  the 
inferior  less  ones  are  more  remote.    The  root  is 
fleshy  and  fu^orm  in  some  varieties,  in  others 
sub-globular;  white  within,  but  black,  purple, 
and  yellow,  or  white  on  the  outside;  the  flowers 
pale  violet,  with  lai^  dark  veins;  pods  long, 
with  a  sharp  beak.''    The  tender  leaves  are  used 
as  a  salad  in  early  spring,  and  the  succulent 
roots  are  now  much  esteemed.    They  soon,  how- 
ever, by  age  become  hard  and  stringy,  so  that 
frequent  sowings  at  intervals  are  necessary  to 
ensure  a  succession  of  young  and  tender  plants. 
There  are  several  varieties :  the  spring,  or  early, 
are  the  long  purple  and  long  white ;  the  white 
turnip  and  pink ;  the  yellow  turnip  and  round 
brown,  being  autumn    sorts;    and  the  white 
SpanisJi,  oblong  brown,  and  black  Spanish,  win- 
ter sorts.    All  the  varieties  are  easily  raised  on 
light  mellow  soils. 

Horse  Radish  (eothlearia  armanbda)^  This 
is  a  perennial  plant,  growing  wild  in  marshy 
places,  and  by  the  sides  of  ditches,  in  some  parts 
of  England.  The  radical  leaves  are  lai^,  ob- 
long, crenate ;  the  stalk-leaves  long,  lanceolated, 
and  toothed,  or  cut ;  the  root  is  laige  and  fleshy ; 
the  pods  elliptical.  This  plant  has  been  long 
cultivated  in  gardens  for  the  sake  of  its  root^ 
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^'liich  scraped  into  shreds  is  a  well  known  ac- 
companiment to  English  roast  beef;  it  is  also 
used  in  winter  salads  and  in  sances.  Horse  rad- 
ish thrives  best  in  deep  soft  sandy  loam,  that  is 
not  Tery  diy  in  summer,  nor  inundated  in  win- 
ter. Tlie  situation  must  be  open.  Two  modes 
of  cultiTating  it  have  been  detailed  by  Messrs. 
Knight  and  Judd.  Both  i^ree  in  trenching  the 
soil  to  a  considerable  depth,  and  putting  the 
manure  at  the  bottom  of  the  trench ;  but  Knight 
plants  the  sets  on  the  surface,  and  calculates  on 
the  root  that  strikes  down  to  the  dung  for  pro- 
duce. Judd,  on  the  other  hand,  makes  holes 
quite  to  the  bottom  of  his  trenched  soil,  and  in 
each  drops  a  set,  filling  up  the  hole  with  wood 
aahes,  rotten  tan,  or  sand,  calculating  for  produce 
on  the  shoot  made  from  the  set  at  the  bottom  of 
the  hole  up  through  the  sand  or  ashes  to  the 
snrfiice.  Judd's  mode  is  the  most  ingenious,  and 
appears  the  best;  but  either  will  do  extremely 
well.  A  moist  soil  increases  the  bitter  and  al- 
kaline fiavour  of  this  and  all  the  crucifere. 
Horse  radish  forms  an  agreeable  and  wholesome 
condiment,  at  the  same  time  serving  as  a  veget- 
able adjunct  to  animal  food,  and  affords  a  power- 
ful stimulant  to  the  digestive  oigans. 

We  have  thus  enumerated  the  principal  nerbs 
belonging  to  the  &mily  ervdfenB  which  are  used 
as  the  food  of  man ;  to  these  we  subjoin  a  few 
other  vegetables  not  belonging  to  the  same  fiimily, 
but  allied  to  them  in  their  utility  and  habits. 

The  Beet  (ht^  delay  B,  maritimajy  a  hardy 
biennial,  belonging  to  the  natural  order  cheiuh 
padetBy  including  also  the  spinage,  and  to  the  class 
pentandriay  order  diffynta^  of  Linnsus.  The  sea 
beet  is  a  native  of  the  British  coasts,  but  is  not 
very  common.  There  are  several  varieties  of 
the  common  beet. 

The  beet  was  known  as  an  esculent  root  in 
the  time  of  Pliny,  who  has  given  an  accurate 
description  of  it  in  his  work.  The  period  when 
this  plant  was  first  introduced  into  Britain  aa  a 
garden  vegetable  is  not  ascertained.  It  was  cul- 
tivated at  Lambeth,  by  Tradescant  the  younger, 
in  1656;  but  there  is  no  reason  for  supposing 
that  he  was  the  first  cultivator ;  on  the  contrary, 
it  is  more  than  probable  that  the  beet  was 
brought  into  this  country  by  the  Romans,  and 
that  it  has  continued  since  that  period  to  be  an 
object  of  partial  cultivation. 

The  cultivated  beets,  in  all  their  varieties,  are 
plants  of  the  same  duration,  and  nearly  of  the 
same  habits,  as  turnips.  They  are  sown  in  the 
early  part  of  the  summer,  bulb  towards  the  close 
of  the  season,  and,  if  allowed  to  stand,  send  up 
their  flowering  stems,  and  ripen  their  seeds  in 
the  following  year. 

The  variety  which  has  its  root  red  throughout 
its  whole  substance  is  most  used  in  England  for 
culinary  purposes.  This  plant  is  said  to  be  a 
native  of  the  warmer  countrite  of  Europe ;  but 


it  is  sufficiently  hardy  to  bear  the  climate  of 
most  parts  of  Britain.  The  root  is  in  the  form 
of  a  carrot,  but  thicker  in  proportion  to  its 
length,  those  of  a  foot  long  often  being  three  or 
four  inches  in  diameter.  It  is  very  juicy,  and, 
when  wounded,  bleeds  freely  a  limpid  fluid  of  a 
beautiful  purple  colour.  The  leaves  are  large, 
long,  and  succulent,  and  generally  have  a  red  or 
purple  tinge.  When  eaten  warm,  beet-root  has. 
rather  a  mawkish  flavour;  it  is,  therefore,  usu- 
ally eaten  cold,  cut  in  slices,  after  having  been 
previously  boiled,  and  with  the  addition  of  vine- 
gar is  by  some  persons  found  agreeable  to  the 
palate.  Its  culture,  as  an  esculent,  has  not,  how- 
ever, increased  of  late  years,  and  it  is  not  gene- 
rally a  fftvourite  vegetable  for  the  table;  although, 
according  to  Sir  H.  Davy's  analysis,  it  contains 
much  more  nutritive  matter  than  any  other  root 
excepting  the  potato,  the  total  quantity  being 
one  hundred  and  forty-eight  parts  in  a  thousand, 
or  nearly  fifteen  per  cent.  Nearly  twelve  per 
cent,  of  the  whole  weight  of  the  beet  is  saccha- 
rine matter,  which  is  a  much  greater  proportion 
than  is  contained  in  any  other  European  escu- 
lent. The  quantity  contained  in  the  red  and 
the  white  beet  is  nearly  the  same;  the  propor- 
tion of  mucilage  in  each  is  likewise  almost  equal, 
the  red  having  rather  the  advantage,  while  it  has 
nearly  three  times  as  much  gluten  as  the  white. 
From  this  account  of  its  composition  it  would 
appear  that  the  red  beet  is  the  most  nourishing 
of  all  the  edible  roots,  the  potato  alone  excepted. 

In  a  country  like  Britain,  where,  with  the 
bulk  of  the  people,  vegetables  are  esteemed  for 
their  agreeable  flavour,  rather  than  for  their  nu- 
tritive qualities,  the  superiority  of  the  beet,  in 
the  latter  respect,  is  disregarded,  and  those  roots 
which  are  considered  more  savoury  obtain  the 
preference. 

The  white  beet  is  seldom,  if  ever,  used  as  hu- 
man food,  but  is  largely  cultivated  for  the  nour- 
ishment of  domestic  animals,  and  is  preferred  for 
this  purpose  to  the  turnip  or  carrot,  especially  in 
the  vicinity  of  populous  towns.  The  field-tur- 
nip is  esculent  when  young ;  the  carrot  is  so  in 
all  stages  of  its  growth ;  and,  therefore,  when 
grown  amid  a  thick  population,  they  form  a 
great  temptation  to  petty  depredators,  by  which 
the  farmer  finds  this  provender  for  his  cattle 
much  diminished.  The  field-beet,  however,  af- 
fords no  allurement  to  the  hungry  plunderer,  as 
starvation  itself  could  scarcely  induce  him  to 
make  a  meal  of  this  harsh,  coarse  root,  previously 
to  its  being  subjected  to  culinary  preparation, 
and  even  then  it  would  prove  a  most  unpalatable 
repast.  When  cows  are  fed  with  the  beet,  it  is 
said  that  they  yield  a  greater  quantity  of  milk 
in  consequence ;  and  this  food  does  not  impart 
any  of  that  rank  flavour  which  is  communicated 
by  turnips. 

There  are  several  varieties  of  the  field-beet; 
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some  with  the  stem,  branches,  and  Teins  of  the 
leaves  red ;  others  with  leaves  wholly  red ;  and 
some,  again,  with  the  epidermis  of  the  root  in 
di£ferent  shades  of  red,  brown,  and  yellow. 
Those  coloured  varieties  are  considered  more 
hardy  than  the  white,  and  one,  having  a  reddish 
skin,  the  mangoldy  or  tnanffol-wurtzel^  of  the  Grer- 
mans,  is  said  to  produce  the  largest  roots,  and 
the  most  weighty  crop  in  a  given  space  of  land. 
In  Guernsey,  crops  have  been  raised  of  one  hun- 
dred tons  per  acre. 

Some  varieties  of  white  beet  are  cultivated  in 
the  gardens  for  their  leaves  alone;  these  are 
larger  than  the  leaves  of  the  red  beet,  and  are 
more  thick  and  succulent;  they  are  boiled  as 
spinach,  and  put  into  soups.  One  kind,  called 
the  great  white,  or  sweet  beet,  is  esteemed  for 
the  footstalks  and  midribs  of  the  leaves,  which 
are  stewed  and  eaten  under  the  name  of  Swiss 
chords  oxpoirSe  au»  earoUg* 

Sugar  has  been  manufiustnred  in  France  fi\)m 
a  variety  of  the  beet,  which  has  a  red  skin,  but 
is  white  internally.  The  history  of  this  sugar 
manu£EKsture  is  thus  detailed  in  a  popular  work.* 

The  celebrated  Prussian  chemist  MaigrafF, 
about  the  year  1747,  discovered  the  existence  of 
a  certain  portion  of  sugar  in  the  beet.  This  dis- 
covery was  communicated  to  the  Scientific  So- 
ciety of  Berlin;  but  no  attempt  was  made  to 
carry  the  principle  of  the  discovery  into  prac- 
tice. Forty  years  after  this,  Achard,  another 
Prussian  chemist,  resumed  the  experiments 
which  MaigrafF  had  commenced.  This  man  was 
somewhat  of  a  visionary ;  and  he  was  so  enrap- 
tured by  the  prospects  which  his  labours  opened 
to  him,  that  he  announced  the  beet-root  as  ^'one 
of  the  most  bountiful  gifts  which  the  Divine 
munificence  has  awarded  to  man  upon  the  earth;" 
affirming  that  not  only  sugar  could  be  produced 
from  beet-root,  but  also  tobacco,  molasses,  coffee, 
rum,  arrack,  vinegar,  and  beer.  Here,  then,  was 
clearly  nothing  for  Europe  to  do  but  to  apply 
itself  to  the  cultivation  of  beet,  and  leave  the 
West  Indies  to  be  covered  once  more  with 
jungle.  The  Institute  of  Paris,  however,  did 
not  sympathise  with  the  enthusiasm  of  Achard ; 
for  in  1800  a  committee  of  that  body,  having 
gone  through  a  series  of  the  most  careful  expe- 
riments, reported  that  the  results  were  so  unsa- 
tisfactory that  it  would  be  unwise  to  establish 
any  manufiusture  of  sugar  from  beet. 

Here,  probably,  the  matter  would  have  rested, 
and  Europe  would  have  continued  wholly  to  re- 
ceive its  sugar  from  countries  adapted  to  the 
growth  of  the  sugar-cane,  had  not  the  decrees  of 
Bonaparte,  in  1809,  excluded  France  from  pur- 
chasing the  produce  of  the  West  Indies.  To  a 
large  number  of  the  French  sugar  was  an  ar- 
ticle of  the  first  necessity ;  and  the  public  dis- 
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satisfaction  at  the  Milan  decrees  was  tlierefoiv 
excessive.  The  emperor  directed  his  active  minil 
to  the  best  method  of  obviating  the  inconveni- 
ence which  his  political  schemes  had  imposed 
upon  his  people.  Manufactories  of  syrups  from 
raisins  and  honey  were  established ;  but  sugar, 
or  a  crystallized  saccharine  substance,  could  not 
be  procured.  M.  Deyeux,  a  member  of  the  com- 
mittee appointed  by  Napoleon  to  consider  how 
the  wants  of  the  people  could  be  supplied  with- 
out foreign  commerce,  once  more  turned  his  at- 
tention to  the  beet-root.  His  experiments  were 
more  satisfactory  than  those  of  the  committee  of 
1800;  probably  because  the  necessity  of  pro- 
ducing sugar  at  home  was  more  pressingi  An 
imperial  manufactory  of  sugar  was  forthwith 
established  at  Rambouillet;  imperial  schools 
were  instituted  for  instructing  pupils  in  the  pro- 
cess ;  premiums  were  given  for  the  best  samples 
of  sugar ;  and  thus,  by  1812,  the  manu&cture  of 
beet-root  sugar  might  be  considered  prosperously 
set  on  foot.  The  profits  of  the  manufactnrera 
were  so  large,  that  in  one  year  they  were  reck- 
oned sufficient  to  cover  all  the  expenses  of  the 
original  establishment.  There  was  no  competi- 
tion. Of  course  these  enormous  profits  were 
paid  by  the  consumer.  The  French  obtained 
some  sugar,  but  they  paid  an  extravagant  price 
for  the  luxury.  In  1814  Europe  was  at  peace; 
the  ports  of  France  were  again  open  to  the  pro- 
duce  of  the  West  Indies;  and  in  a  moment  the 
foreign  sugar  swept  the  beet-root  manufacture 
entirely  away.  The  consumers  once  more  had 
cheap  sugar ;  and  the  government  had  not  then 
made  the  discovery  that  it  would  be  a  good  thing 
to  compel  them  to  eat  dear  sugar,  that  the  manu- 
facturers of  beet-root  sugar  might  be  kept  in 
activity. 

This  cheapness  was  a  natural  and  healthy  state 
of  things,  which  would  be  sure  to  provoke  the 
meddling  propensities  of  that  class  of  rulers  who 
can  never  believe  that  the  interests  of  trade  can 
take  care  of  themselves.  Immediately  after  the 
peace,  sugar  from  the  French,  English,  and 
American  colonies  was  permitted  to  enter  France 
at  the  same  rate  of  duty.  In  a  few  months^  how- 
ever, it  was  found  that  the  sugars  from  the  Eng- 
lish colonies  were  driving  the  sugars  of  Marti- 
nique, Guadaloupe,  and  Bourbon,  out  of  the 
market.  The  colonies  wuti  be  protected ;  so  a 
protecting  duty  of  twenty  francs  the  100  kilo- 
grammest  was  imposed  upon  all  sugars  of  foreign 
origin.  In  1816  the  duty  on  foreign  raw  sugar 
was  increased  to  forty-five  firancs;  in  1820  to 
seventy-five  francs ;  and  in  1822  to  ninety  five 
francs,  the  100  kilogrammes.  The  law  of  1816 
was  the  first  boimty  to  the  beet-root  sugar  manu- 
ftcturers,  and  they  accordingly  once  more  be- 

t  A  kilognunme  is  equivalent  to  2  lbs.  2  os.  4  dia.  I(S 
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gan  to  be  active.  But  when  the  duty  of  1822 
upon  foreign  sugar  amounted  to  a  prohibition, 
their  prosperity  was  certain.  They  were  en- 
abled to  tax  the  consumer  to  the  amount  of  the 
prohibition.  The  beet-root  sugar  pays  no  duty 
whatever.  In  1829  there  were  101  manufacto- 
riea  of  this  sugar  in  employment,  which  pro- 
duced five  million  kilogrammes  in  the  year,  or 
about  one-sixteenth  part  of  the  whole  consump- 
tion of  sugar  in  France.  That  the  people  of 
Prance  are  the  sufiferera  by  this  miserable  policy 
13  sufficiently  evident,  from  the  fact  that  their 
average  yearly  consumption  does  not  exceed  four 
pounds  of  sugar  per  head :  in  the  United  King- 
dom it  is  twenty  pounds  per  head. 

Upon  the  national  advantage  of  that  commer- 
cial policy  which  has  given  rise  to  the  manufac- 
ture of  beet-root  sugar  in  France,  and  which 
may  probably  extend  the  system  to  Germany 
and  Russia^  we  have  much  pleasure  in  extract- 
ing the  following  sensible  observations  from  a 
valuable  periodical  work  :— 

**  The  history  of  this  manufacture  in  France 
is  an  illustration,  we  apprehend,  not  of  the  na- 
tural progress  of  industry  and  of  the  arts,  but  of 
the  effects  of  a  system  which  counteracts  the 
natural  progress  of  both.    Whatever  may  be  the 
ultimate  state  of  this  singular  manu&cture,  in 
eonsequence  of  mechanical  and  chemical  im- 
provements yet  unknown  to  us,  it  is  now  only 
supported  by  a  system  of  commercial  and  finan- 
cial policy,  which  it  is  for  the  interest  of  all 
countries  to  see  proscribed  in  Europe.     The 
people  of  France  were  the  first  to  be  taught  by 
their  own  philosophers  those  principles  of  mu- 
tual intercourse  which  form  the  basis  of  trade. 
Nearly  a  hundred  years  have  elapsed  since  Ques- 
uay  and  his  followers  taught  his  countrymen, 
that  freedom  of  intercourse  is  the  soul  of  com- 
merce.   But  his  countrymen  have  yet  to  learn 
that  liberty  is  as  necessary  to  the  health  of  com- 
merce as  to  the  well-being  of  the  citizen ;  that 
trade  is  but  an  interchange  of  things  produced ; 
and  that  if  France  will  not  take  the  productions 
of  other  countries,  other  ooantries  will  not  and 
cannot  take  the  productions  of  France.     The 
cultivation  of  the  beet  is  but  one  ramification  of 
that  system  of  repulsion  and  exclusion  which 
has  been  adopted  in  France,  to  the  oppression  of 
her  domestic  industry,  the  ruin  of  her  foreign 
commerce,  and  the  maintenance  of  false  prin- 
ciples in  the  commercial  policy  of  surrounding 
countries." 

SpufAcu,  fspinacia  oleracea.J  The  native 
country  of  the  common  spinach,  and  the  time 
of  its  introduction  into  Britain,  are  not  precisely 
known. 

The  west  of  Asia  is  assigned  as  its  native 
country,  but  on  what  grounds  are  not  very  clearly 
diown,  except  that  the  earliest  notice  we  find  of 
it  Is  in  the  works  of  the  Arabian  physicians, 


who  of  course  only  treat  of  its  supposed  medi- 
cinal properties,  which  might  probably  have 
originally  led  to  its  adoption  as  an  edible  vege- 
table. Spain  is  supposed  to  have  been  the  firat 
European  country  into  which  it  was  introduced, 
for  many  of  the  old  botanists  call  it  olw  Hispani' 
cum;  while  some  writers,  among  whom  is  Ruel- 
lius,  distinguish  it  as  atriplex  HtspaniensiSy  and 
the  latter  adds  that  the  Moors  call  it  hUpanach 
or  Spanish  plant.  According  to  Beckmann,  the 
first  notice  of  its  being  used  as  an  edible  sub- 
stance in  Europe  occurs  in  the  year  1351,  in  a 
list  of  the  different  vegetables  consumed  by  the 
monks  on  fast-days :  at  that  time  it  was  wiitten 
spinargium  or  spinacJiium,  This  plant^found  a 
place  among  culinary  vegetables  at  rather  an 
early  period  in  England;  for  Turner,  who  wrote 
in  1568,  mentions  it  as  being  at  that  time  in 
common  cultivation,  and  prepared  for  the  table 
precisely  in  the  same  manner  as  it  is  at  present. 

Spinach  is  an  annual  plant,  having  large  and 
succulent  leaves :  the  flowering  stems,  which  ai-e 
hollow  and  branched,  rise  to  the  height  of  two 
or  three  feet.  The  male  flo wera  grow  on  different 
plants  to  those  of  the  female,  which  yield  the 
seed.  The  former  are  produced  in  long  teiminal 
spikes,  and  the  latter  in  close  branches  at  the 
joints  of  the  stem,  or  in  the  axiUe  of  the  leaves 
and  branches. 
.  Two  varieties  of  spinach  ara  cultivated.  The 
leaves  of  the  one  are  an-ow-shaped  and  rough, 
and  of  the  other  round  and  smooth.  July  and 
August  are  the  months  in  which  the  seeds  of 
both  kinds  would  naturally  come  to  matmity; 
but  as  they  slightly  difier  in  their  qualities,  it  is 
found  more  advantageous  to  sow  them  at  different 
seasons.  The  round  leaved  grows  the  fastest,  is 
the  laigest  and  most  succulent,  and  therefore  is 
sown  for  succession  crops  in  spring  and  summer; 
the  other,  being  much  more  hardy.  Is  preferred 
for  winter  supply.  The  former  is  usually  sown 
in  January,  from  which  time  until  the  end  of 
July  frequent  sowings  are  made  for  a  regular 
succession,  from  the  beginning  of  April  to  con- 
tinue throughout  the  summer.  The  rough-leaved 
is  usually  sown  in  August  for  a  winter  crop. 
The  seed  is  sown  broad-cast,  and  in  subsequent 
culture  the  plants  are  thinned  first  to  three  inches 
apart,  and  as  they  increase  in  size  that  distance 
b  doubled. 

From  thtcircuikistance  of  the  male  and  female 
flowers  growing  on  different  plants^  when  they 
are  left  to  bring  their  seed  to  maturity,  care  is 
taken  that  a  due  proportion  of  each  is  suffered 
to  remain.  As  soon  as  the  seed  capsules  are  set, 
the  nude  plants  are  pulled  up,  thus  allowing  a 
freer  space  for  the  female  plants  wherein  to  per- 
fect their  seeds. 

Wild  Spinachy  or  English  Mercury ^  or  Quod 
King  Harry^  fchenopodium  honus  Henfieus.J 
This  plant,  which  has  obtained  so  many  names. 
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grows  wild  on  a  loamy  soil,  and  may  be  found 
on  way-sides  and  among  ruins  in  many  parts  of 
England.  The  stalks  rise  to  the  height  of  afoot 
and  a  half;  they  are  upright,  thick,  and  striated, 
and  covered  with  a  whitish  powder,  which  is 
likewise  found  on  the  under  side  of  the  leaves. 
These  are  arrow-shaped,  and  rather  large  for  the 
size  of  the  plant.  The  flowers,  of  a  yellovdsh 
green  colour,  grow  upon  close  spikes;  they  ap- 
pear in  June  and  July,  and  in  August  the  seeds 
come  to  maturity.  This  plant  is  a  perennial, 
and  may  be  propagated  by  seeds  or  by  offsets 
from  the  root.  When  young,  both  the  stem  and 
the  leaves  are  succulent,  the  former  being  used 
as  an  asparagus,  and  the  latter  as  a  spinach. 

Lincolnshire  is  the  part  of  England  where  it 
is  most  in  request,  and  where  it  is  cultivated  and 
preferred  to  the  common  spinach.  It  is,  how- 
ever, more  nearly  in  a  state  of  nature  than  the 
latter  plant,  and  therefore  cannot  accommodate 
itself  to  differences  of  soil  and  situation. 

The  superior  docility  of  a  plant  which  has 
been  long  under  cultivation,  and  which  has  tra- 
velled or  borne  changes  of  soil  and  climate  in  a 
growing  state,  is  very  apparent  to  those  who  at- 
tempt to  rear  wild  plants  in  situations  where 
they  are  not  indigenous.  This  fact  is  so  impor- 
tant a  feature  in  the  natural  history  of  plants, 
that  it  is  not  perhaps  sufficiently  pointed  out  or 
explained  in  books  treating  on  these  subjects. 
It  is  a  very  natural  result,  which  on  considera- 
tion should  not  excite  surprise,  that  a  wild  plant, 
which  has  been  from  time  immemorial  produced 
on  the  same  spot,  and  has  there  accommodated 
itself  solely  to  the  circumstances  of  that  spot, 
should  re^se  to  grow  in  any  other  situation 
where  the  circumstances  are  not  precisely  simi- 
lar. It  is  upon  this  principle  that  the  mountain 
berry  will  not  flourish  upon  the  champaign 
country,  and  that  the  sweetest  flowers  of  the 
woodlands  refuse  their  odour  to  the  parterre.  In 
like  manner,  "  good  king  Harry,"  which  makes 
a  very  estimable  spinach  or  asparagus  in  its  na- 
tive country,  might  make  but  a  very  sorry  one 
if  removed  to  a  place  where  it  is  not  indi- 
genous. 

New  Zealand  Spinachy  (tetragonia  expansOyJ 
so  called,  because  it  was  found  growing  wild  on 
the  shores  of  New  Zealand  when  Captain  Cook 
first  touched  at  that  island.  Although  the  na- 
tives made  no  use  of  this  plant  as  em  esculent, 
the  naturalists  who  accompanied  the  expedition 
were  induced  to  recommend  it  as  a  vegetable 
which  might  be  safely  eaten,  since  its  appearance 
and  general  characteristics  were  so  similar  to  the 
chenopodium.  On  trial,  it  was  found  to  be  both 
agreeable  and  wholesome.  Sir  Joseph  Banks 
brought  it  into  culture  in  England  in  1772,  and 
it  has  subsequently  been  found  to  be  a  much 
more  hardy  and  valuable  plant  than  was  at  first 
surposed.  It  was  at  first  treated  as  a  green-house 


plant;  but  now  grows  freely  in  the  open  garden, 
and  indeed  seems  already  to  have  naturalized 
itself  in  the  south-west  of  England.  A  writer, 
from  Exmouth,  observes,  in  the  Gardenei^s  Ma- 
gazine for  February,  1829,  "the  New  Zealand 
spinach  is  quite  a  weed  with  us,  as,  wherever  it 
has  once  grown,  plants  rise  spontaneously,  even 
when  the  seeds  have  been  wheeled  out  with  the 
dung  in  the  winter,  and  again  brought  in  as 
manure  in  the  spring.  I  have  now  a  full  supply 
of  it  in  my  old  pink  bed."  This  spinach  haa 
an  advantage  over  the  common  sort  under  culti- 
vation, in  producing  an  abundance  of  large  and 
succulent  leaves  during  the  hot  weather,  when 
the  latter  plant  runs  almost  immediately  to  seed, 
and  produces  little  or  nothing.  It  is  likewise 
milder  in  flavour,  and  of  so  rapid  growth,  that 
a  bed  with  about  twenty  plants  is  suflident  for 
the  daily  supply  of  a  laige  family. 

Though  by  some  called  a  biennial,  this  spinach 
is  an  annual  in  our  climate.  The  stem  has  nu- 
merous thick  and  strong  branches,  somewhat 
procumbent  for  the  greater  part  of  their  length, 
but  raised  at  the  points.  The  leaves  are  fleshy 
and  succulent,  three  or  four  inches  long,  of  a 
dark  green  on  the  under  part,  but  of  a  paler 
colour  on  the  surface,  on  which  the  midribs  and 
nerves  are  strongly  marked.  They  are  triangu- 
lar, or  rather  of  an  elongated  heart-shape,  having 
the  angles  at  the  base  rounded,  and  the  apex 
sharp  and  extended.  The  flowers  are  small,  and 
of  a  yellowish  green  colour;  they  appear  in 
August  and  September.  The  whole  plant  is 
thickly  studded  with  minute  aqueous  tubercles; 
a  peculiarity  likewise  to  be  found  in  some  spe- 
cies of  cUriplex  and  chenopodium. 

In  six  weeks  after  sowing,  some  of  the  leaves 
of  the  plants  are  fit  for  gathering.  These  are 
pinched  off,  and  not  torn  from  the  branches. 

This  plant  has  been  likewise  found  growing 
on  the  Tonga  islands;  and  Thumbei^  discovered 
it  of  spontaneous  growth  in  Japan. 

New  Zealand  spinach  is  remarkable  as  being 
almost  the  only  native  of  the  isles  of  Australasia 
which  has  been  found  worthy  of  a  place  in  the 
kitchen-gardens  of  Europe. 

AsPAJiAOUs,  ('a.  officinalis,  J  The  name  is  de- 
rived from  the  Greek  word  spar<is90y  (to  tear) 
on  account  of  the  strong  prickles  with  which 
some  of  the  species  are  furnished.  Natural 
iaxnily  AaphodelecB,  Hexandria  fnonogynia^  Linn. 

It  is  found  a  native  plant  on  the  sea  shores  of 
Britain,  and  has  been  long  cultivated  as  a  fa- 
vourite vegetable.  This  plaiit  was  much  esteemed 
both  by  the  Greeks  and  Romans.  It  is  much 
praised  by  Cato  and  Columella;  and  Pliny  men- 
tions a  sort  which  grew  near  Ravenna,  a  deep 
sandy  district,  three  shoots  of  whicli  weighed  a 
pound. 

Asparagua  has  a  perennial  root*  and  annual 
stalks.    The  root  is  fleshy  and  succulent,  com-* 
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posed  of  round  knobs,  which  are  united  together 
into  a  kind  of  tuber.  This  is  seated  deep  in  the 
ground,  and  is  not  liable  to  be  much  affected  by 
the  winter  frosts.  From  this  root,  which  con- 
tains tiirions  or  eyes  somewhat  analogous  to  those 
on  the  tnber  of  the  potato,  the  stems  rise  up  in 
the  early  part  of  the  spring,  and  are  cut  for  use 
when  only  a  few  inches  above  the  ground.  The 
shoot  of  an  aspan^gus  grows  only  from  the  ex- 
tiemity,  and  works  or  y^;etates  from  the  centre, 
and  not  from  the  surface  as  in  trees.  Thus  it 
pudies  up  through  the  soil  in  one  mass.  The 
branches,  which  lie  so  thick  together,  safe  and 
well  protected  under  their  scaly  leayes^  soon  begin 
to  be  developed,  and  are  drawn  out  until  the 
whole  plant,  with  its  numerous  thread-like  leaves, 
aasomes  very  much  the  character  of  a  larch  tree, 
having  its  miniature  parts  more  light  and  ele- 
gant^ and  the  colour  of  a  more  lively  green.  The 
flowers,  which  wave  in  graceful  panides,  are  of 
a  yellow  hue,  and  of  a  fragrant  smell.  They 
are  followed  by  round  berries  of  a  bright  orange- 
red. 

The  head  of  the  young  shoot  of  asparagus  is 
edible  just  as  frur  as  the  part  which  is  to  flower 
extends;  and  thus  one  who  eats  a  head  of  aspar- 
agus eats  in  that  little  space  the  rudiments  of 
many  hundreds  of  branches  and  many  thousands 
of  leaves. 

Asparagus  is  distinguished  into  two  varieties, 
the  red  and  the  green :  the  first  is  a  larger  kind, 
growing  fuller  and  closer;  though  handsomer  in 
appearance,  it  is  not  considered  of  so  good  a 
flavour  as  the  green.  In  consequence  of  its 
being  more  showy,  it  is,  however,  held  in  greatest 
esteem  with  market-gardeners.  This  kind  has 
been  cultivated  with  great  success  in  soils  con- 
sisting of  little  else  than  sea  sand,  dressed  annu- 
ally with  sea- weed;  and  by  attending  to  this 
mode  of  culture  it  is  probable  that  asparagus 
might  be  reared  on  many  spots  on  the  coast, 
that  will  hardly  produce  any  other  vegetable. 

A  large  quantity  of  asparagus  is  raised  for  the 
London  market.  Battersea,  Mortlake,  and  Dept- 
ford,  at  each  of  which  places  the  soil  is  hght  and 
friable,  are  the  chief  localities  for  its  cultivation. 
The  breadth  of  land  in  asparagus-beds,  in  the 
parish  of  Mortlake  alone,  la  estimated  to  be  nearly 
a  hundred  acres;  one  of  the  principal  growers 
having  sometimes  forty  acres  under  this  crop. 
The  largest  cultivator  in  Deptford  has  eighty 
acres  entirely  laid  out  in  asparagus  beds. 

Although  the  natural  soil  of  this  plant  is  poor 
and  light,  beds  for  asparagus  can  scarcely  be  too 
highly  manured,  since  its  good  quality  depends 
on  the  quickness  of  its  growth,  which  is  accel- 
erated by  richness  of  soil.  It  is  propagated  by 
seed,  which  is  sown  broad-cast  in  spring;  and  at 
the  same  period 'of  the  ensuing  year  the  young 
plants  are  transplanted  to  beds  prepared  for  their 
reception,  and  where  they  are  allowed  to  remain 


three  or  four  years  before  the  tender  shoots  are 
cut  for  use.  When  these  are  from  two  to  four 
inches  above  the  ground,  they  are  cut  two  or 
three  mches  below  the  surface.  In  cutting,  care 
is  taken  to  leave  to  each  plantule  or  stool  one  or 
two  shoots,  to  grow  up  into  flower  and  seed,  or 
otherwise  the  roots  would  perish.  Under  good 
culture,  the  same  plants  will  continue  to  furnish 
annual  crops  during  twelve  or  fourteen  years. 
It  is  estimated  by  a  practical  gardener  that  five 
square  poles  of  ground,  planted  with  sixteen 
hundred  plants,  will  yield,  during  the  season, 
from  six  to  eight  sooro  heads  daily. 

Asparagus  contains  little  nutriment,  but  it  is 
a  mild  vegetable,  and  pleasant  to  the  taste. 
Its  culinary  proparations  aro  few,  its  very  deli- 
cate flavour  rather  being  deteriorated  than  im- 
proved by  other  adjuncts. 

Thb  Abtighoks,  (iynara  soofymw.J  This 
plant  belongs  to  a  well  marked  natural  family, 
the  Composite,  and  the  Syngenesia  aqualis  of 
linnsus,  all  the  species  of  which  aro  character- 
ised by  the  adhesion  of  their  anthers  forming  a 
tassel  or  button-shaped  mass,  as  in  the  thisUe, 
daisy,  dahlia,  crysanthemum,  &c.  The  form  of 
the  artichoke  most  nearly  resembles  that  of  the 
thistle.  The  name  is  supposed  of  Arabic  origin, 
the  plant  being  called  in  that  language  ikar- 
ckiof. 

The  artichoke  is  evidently  not  indigenous  to 
Britain,  but  is  probably  a  native  of  some  of  the 
warmer  parts  of  the  temperate  zone,  and  is  sup- 
posed to  be  indigenous  to  the  countries  which 
bound  the  Mediterranean,  as  well  as  to  the  islands 
which  aro  situated  in  that  sea. 

Like  sea-kale,  it  is  naturally  a  maritime  plant, 
or  at  least  one  which  thrives  best  on  soils  whero 
thero  is  a  mixturo  of  saline  or  alkaline  matter. 
It  does  not,  however,  flourish  on  the  same  sandy 
shoro  with  the  former  plant,  its  most  genial  soil 
being  that  in  which  thero  is  a  mixturo  of  peat,  or 
other  decayed  marshy  vegetable  matter.  No  where 
does  the  artichoke  arrive  at  greater  perfection 
than  in  the  Orkney  islands,  and  this  successful 
culture  is  said  to  be  consequent  on  the  plentiful 
supply  of  sea  weed  with  which  the  ground  is 
annually  dressed. 

Beckmann  made  very  laborious  researches  to 
ascertain  the  positive  antiquity  of  the  artichoke. 
These  discussions  are,  however,  more  curious 
than  interesting.  A  commentator  of  Dioscor- 
ides,  Hermolaus  Barbarus,  who  died  in  1494,  re- 
lates that  this  vegetable  was  first  seen  in  the 
Venice  garden  in  1473,  at  which  time  it  was 
very  scarce.  A  few  years  previous  to  that  time 
it  was,  however,  an  object  of  cultivation  in  other 
parts  of  Italy.  It  was  introduced  into  Franco 
at  the  beginning  of  the  sixteenth  century,  and 
not  many  years  afterwards,  during  the  reign  of 
Henry  VIII.,  was  first  transplanted   into  our 

gardens.    In  the  Privv-Purse  expcnces  of  this 
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king  we  And  several  entries  regarding  artichokes. 
Thus :— "Paied  to  a  servant  of  maister  Tresorer 
in  rewarde  for  bringing  Archecokks  to  the  king's 
grace  to  Yorke  place,  iiij*.  mjd."  A  treatise, 
written  in  the  reign  of  Mary,  on  "the  best  set- 
tynge  and  keepynge  of  artichokes,"  is  still  pre- 
served in  the  Harleian  library,  of  which  it  forms 
the  645th  number.  Thong^h  in  very  common 
culture  in  this  conntry  this  plant  is  not  held  in 
as  much  estimation  here  as  on  the  continent. 

The  artichoke  has  large  thick  perennial  roots 
and  annual  stems,  rising  to  three  feet  or  more  in 
height.  The  leaves  are  large  and  pinnatifid,  or 
cut  in  deep,  horizontal,  convex  segments;  these 
are  covered  with  an  ash-coloured  down.  In  the 
midst  of  them  rise  the  upright  stalks,  which 
are  surmounted  by  large,  scaly  heads,  composed 
of  an  involucrum,  having  numerous  oval  leaves 
or  scales,  enclosing  the  florets,  and  placed  on  a 
broad,  fleshy  receptacle;  this,  and  the  lower  part 
or  talus  of  the  scales,  are  the  only  edible  portions 
of  the  plant  used  in  the  early  sti^  of  their 
growth,  before  the  central  leaves  of  the  calyx 
are  separated,  or  the  flowers  in  any  way  exposed. 
A  large  portion  of  the  centre  is  occupied  by  what 
is  vulgarly  called  the  choke,  which  consists  of 
the  young  flowers  and  seed-down,  having  the 
appearance  of  bristles  or  prickly  filaments,  and 
from  which  the  receptacle,  or  bottom,  must  be 
entirely  freed  before  it  can  be  eaten. 

Artichokes  are  most  readily  propagated  by 
offsets  from  the  roots  of  the  old  plants,  from 
which  they  may  be  separated,  and  planted  out 
anew  in  March  or  April,  when  they  have  at- 
tained a  height  of  about  five  inches.  They  will 
produce  a  crop  the  same  year,  but  not  an  abun- 
dant one,  commencing  in  August,  and  continuing 
till  November;  the  second  year  they  will  be  in 
full  bearing,  and  produce  two  months  earlier. 
Thus  by  phmting  fresh  offsets  every  year,  a  suc- 
cession of  artichokes  may  be  obtained  from  June 
to  November.  The  old  plants,  however,  will 
continue  productive  for  many  years,  provided 
the  ground  be  annually  manured  at  the  winter 
dressing.  But  although  the  heads  may  be  ob- 
tidned  from  roots  twenty  years  old,  they  degen- 
erate in  size  and  abundance  with  the  age  of  the 
plant,  and  therefore  it  is  advisable  often  to  renew 
the  plantation. 

The  artichoke  is  one  of  those  plants  most  par- 
tial of  drought.  Once  in  the  17th  century,  and 
again,  about  1739,  most  of  the  artichokes  in 
England  were  destroyed  by  frost,  but  were  re- 
placed from  France.  There  are  three  varieties 
in  cultivation,  the  conical  or  oval,  the  globe 
with  a  large  dusky,  purplish  head;  and  the  dwarf 
globe,  a  smaller  variety,  but  very  prolific. 

The  Cabdoon,  ('eynara  carduncuhu^J  is  a  na- 
tive of  Candia,  whence  it  was  introduced  into 
England,  but  not  until  more  than  a  century  after 
the  artichoke.    Its  cultivation  has  never,  how- 


ever, been  an  object  of  much  attention  in  Britun, 
where  it  is  considered  of  little  value.  On  the 
continent  this  vegetable  takes  a  higher  nnk, 
and  is  much  more  extensively  used.  The  8tem« 
of  the  young  leaves,  rendeI^^d  mild  and  crisp  by 
blanching,  are  the  only  edible  parts  of  the  plant; 
these  are  stewed  or  used  as  an  ingredient  in 
soups  and  in  salads. 

The  cardoon  very  much  resembles  the  arti- 
choke in  appearance;  but  it  is  of  a  laiger  and 
more  regular  growth. 

ScoRZONBRA  (deorzonera  hUpaniea)^  is  indi- 
genous to  Spain.  It  was  introduced  into  this 
country  some  years  after  the  skirret,  and,  like 
it,  was  formerly  more  cultivated  than  it  is  at 
present.  Its  root  has  not,  however,  the  pecnliar 
sweetness  of  the  latter,  but  is  extremely  delicate, 
and  when  properly  prepared  makes  so  pleasant 
an  addition  to  the  list  of  culinary  vegetables^ 
that  it  appears  to  be  unjustly  excluded  from  our 
gardens.  It  has  shared  the  fate  of  those  veget- 
ables which,  according  to  Beckmann,  have  been 
banished  by  fashion ;  *'  for  this  tyrant,  which 
rules  with  universal  sway,  commands  the  taste, 
as  well  as  the  smell,  to  consider  as  intolerable 
articles  to  which  our  ancestors  had  a  peculiar 
attachment.*' 

Soorzonera  was  first  known  on  account  of  its 
supposed  medicinal  properties,  but  was  after- 
wards cultivated  as  food  in  consequence  of  its 
agreeable  flavour.  It  was  applied  to  thu  first 
purpose,  in  the  middle  of  the  sixteenth  century, 
in  Spain,  where  it  was  esteemed  as  an  antidote 
to  the  poison  of  a  snake,  called  there  tcureo.  A 
Moor,  it  is  said,  who  had  leamt  in  Africa  that 
this  plant  possessed  so  valuable  a  property, 
availed  himself  of  the  knowledge  in  efl[^ting 
many  cures  with  the  juices  of  the  leaves  and 
roots  upon  peasants  who  had,  while  mowing, 
been  bitten  by  these  venomous  reptiles ;  but  he 
carefully  concealed  the  plant,  that  he  might  re- 
tain to  himself  all  the  honour  and  the  profit  at- 
tendant on  the  discovery.  He  was,  however, 
clandestinely  followed  to  the  mountains,  where 
he  was  observed  to  collect  this  plant,  to  which 
the  name  of  scurzonera,  or  scorzonera,  was  then 
given,  from  the  name  of  the  snake,  the  venom  of 
which  it  was  believed  to  render  innocuous.  The 
knowledge  was  quickly  disseminated.  Petrus 
Cannizer  transmitted  the  plant,  together  with  a 
drawing  of  it,  to  John  Oderick  Melchion,  phy- 
sician to  the  queen  of  Bohemia ;  and  he,  in  his 
turn,  lost  no  time  in  sending  it  to  Matthioli, 
who  had  not  any  previous  knowledge  of  the 
plant.*  Soon  after  this  Nicholas  Monardes  pub- 
lished a  tract,  in  which  the  particular  virtue  of 
these  roote  was  panegyriuzed.  It  is  probable  that 
in  Spain  their  adaptation  as  an  edible  substance 
was  likewise  first  discovered ;  and  thence,  about 
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the  beginning  of  the  seventeenth  century,  it  was 
introduced  into  Fiance.  The  author  of  "Le 
Jardinkr  Fran9ois,^*  who  was  a  practical  as  well 
as  theoretical  gardener,  assigns  to  his  own  exer> 
tions  its  first  ^tiyation  in  the  French  gardens. 
SecMraonera  is  at  present  much  more  used  on  the 
continent  than  in  this  country ;  its  medicinal 
Yirtnes  are  now,  however,  but  little  regarded. 

This  plant  is  a  hardy  perennial,  with  a  stem 
irom  two  to  thiee  feet  long,  and  having  yellow 
flowers,  which  continue  to  bloom  from  June  to 
August.  The  lower  leaves,  which  are  linear  and 
pointed,  are  about  eight  or  nine  inches  in  length. 
The  root  is  thin  and  spindle-shaped,  covered 
with  a  dark  brown  skin,  but  white  within,  and 
containing  a  milky  juice. 

Though  the  plants  are  perennial,  producing 
offBets  from  the  crown  of  the  root,  it  is  better  to 
propagate  from  seeds,  in  the  same  manner  in 
which  carrots  are  cultivated,  since  the  oiisets  de- 
geaemte  from  year  to  year,  both  in  size  and 
quality.  The  roots,  like  tliose  of  parsnips,  re- 
main uninjured  in  the  ground  throughout  the 
winter,  and  till  they  begin  to  put  out  fresh 
leaves  in  the  spring.  The  whole  plant  is  some- 
what bitter.  To  divest  the  roots  of  that  quality, 
they  are  scraped,  and  then  steeped  in  water  pre- 
viously to  their  being  made  to  undeigo  any  cu- 
linary process. 

Lbttucb  Chehnea  iotha).  This  plant  also 
belongs  to  the  &mily  composite.  It  is  a  hardy 
annual,  introduced  into  English  gardens  in  1562, 
bat  from  what  country  is  unknown.  Some  con- 
sider it  derived  from  one  of  the  three  species  na- 
tive to  Britain,  most  probably  from  laetuca  «•- 
ro§a^  which  it  doeely  resembles. 

The  leaves  are  laige,  milky,  frequently 
wrinkled,  pale  green,  but  varying  in  form  in  the 
numerous  varieties.  The  general  name  lactuca 
is  derived  from  the  milky  juice  which  it  contains. 
This  jukse  possesses  a  slightly  narcotic  principle, 
which  is  in  general  elaborated  only  in  small 
quantities  during  the  early  stages  of  the  plant, 
but  increases  greatly  as  that  advances  towards 
flowering.  This  juice  is  very  bitter,  and  when 
it  becomes  abundant,  the  plant  ceases  to  be  use- 
ful. 

The  absolute  quantity  and  strength  of  the 
opiate  portion  of  the  juice  most  probably  varies 
both  with  the  variety  of  the  plant  and  with  the 
soil  on  which  it  is  produced.  In  the  strong- 
scented  wild  lettuce  (laduca  wro9a)  the  narco- 
tic juice  is  so  abundant,  and  so  acrid  in  itself,  or 
«o  mixed  with  other  acrid  principles,  as  almost 
to  bring  the  plant  within  the  class  of  vegetable 
poisons. 

The  narcotic  principle  of  lettuce-juice  has  been 
long  £uniliarly  known.  It  is  only  very  recently, 
however,  that  this  juice,  inspissated,  or  the  ex- 
tract of  lettuce,  has  found  a  place  among  our 
pharmaceutic  preparations,  under  the  name  of 


Lactstcarium,  It  is  supposed  to  i>08sess,  though 
in  an  inferior  degree,  the  virtues  of  opium,  with- 
out producing  the  same  deleterious  efiects ;  and 
therefore  it  is  held  that  it  may  be  safely  admin- 
istezed  in  cases  where  the  more  powerful  medi- 
cine is  not  desirable,  or  even  admissible. 

As  soon  as  the  flower^stems  have  attained  a 
oonnderable  size  and  height,  but  before  the 
flowers  begin  to  expand,  a  portion  of  the  top  i« 
cut  ofiF  transversely.  This  operation  is  performed 
when  the  sun  has  excited  the  plants  into  power- 
ful action.  The  milky  juice  quickly  exudes 
from  the  wound,  while  the  heat  of  the  sun  ren- 
ders it  immediately  so  viscid,  that  it  does  not 
flow  down  in  a  fluid  state,  but  concretes  around 
the  part  whence  it  issues,  forming  a  brownish 
scale,  about  the  nze  of  a  sixpence.  When  it  has 
acquired  the  proper  consistence  it  is  removed, 
and  as  the  inspissated  juice  doses  up  the  extre- 
mities of  the  divided  vessels,  it  is  necessary  to 
cut  off'  another  small  piece  of  the  stem ;  this 
causes  the  escape  of  the  juice  again,  and  another 
scale  is  formed.  The  same  process  is  repeated  as 
long  as  the  weather  is  favourable,  or  the  plant 
will  yield  any  juice. 

Under  so  variable  an  atmosphere  as  that  of 
Britain,  a  crop  of  this  kind  must  be  precarious, 
unless  in  those  places  where  there  is  generally  a 
week  or  two  of  settled  drought  about  the  warmest 
period  of  the  year,  and  where  the  cultivator  has 
sufficient  local  knowledge  for  enabling  him  to 
time  the  state  of  his  plants  accordingly.  Mr 
Henderson,  the  Brechin  cultivator,  an  intelligent 
and  experienced  horticulturist,  states,  that  in 
fnvourable  years  the  lettuce-opiumi,  notwith- 
standing the  trouble  of  collecting  it,  is  much 
more  profitable  than  any  other  crop  that  comes 
to  maturity  in  so  short  a  time,  upon  the  same 
breadth  of  land. 

Turner  mentions  the  lettuce  as  being,  in  1652, 
not  a  rare  or  recently  cidtivated  plant,  but  one 
with  which  the  public  generally  had  been  long 
fiuniliar.  In  the  privy-purse  expenses  of  Henry 
VIII.,  in  1630,  we  find  that  the  gardener  at 
York  Place  received  a  reward  for  bringing  "let- 
tuce" and  cherries  to  Hampton  Court.  Al- 
though it  camiot  now  be  definitely  ascertained 
when  or  how  this  plant  was  first  introduced  into 
England,  we  are  no  doubt  indebted  for  some  of 
its  varieties  to  the  Greek  islands.  The  Cos  let- 
tuce, as  its  name  indicates,  is  a  native  of  the 
island  of  Cos,  and  was  most  probably  brought 
thence  into  this  cotmtry. 

The  culture  of  this  plant  is  so  simple,  and  it 
requires  so  little  space,  that  a  garden  of  the  most 
humble  dimensions  is  seldom  found  without  hav- 
ing a  small  nook  appropriated  to  this  cooling  and 
agreeable  vegetable.  There  are  many  varieties 
of  the  lettuce,  very  nearly  twenty  being  enu- 
merated as  objects  worthy  of  garden  culture,  and 
each  of  them  differing  somewhat  in  colour,  shape^ 
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or  some  other  drcaiAstance  attending  its  growth. 
These,  however,  may  all  be  ranged  under  two 
distinctive  heads,  the  cos  and  the  cabbage  lettuce. 
The  former  grows  upright,  and  its  leaves  are  of 
an  oblong  shape ;  the  latter  has  rounder  leaves 
folded  together,  and  forming  a  low,  full  head, 
spreading  out  close  to  the  ground.  When  in 
perfection  for  gathering,  the  leaves  of  both  sorts 
are  lapped  one  over  the  other  in  a  compact,  close 
order,  forming  what  is  usually  called  the  heari^ 
the  inner  part  of  which,  being  thus  excluded 
from  light  and  air,  becomes  nearly  white.  This 
natural  blanching  is  often  assisted  by  artificial 
means,  and  when  the  inner  leaves  begin  to  close, 
the  outer  ones  are  tied  round  them  with  a  piece 
of  hastJ^  The  blanching  prevents  the  formation 
of  the  bitter  or  acrid  principle,  which  is  very 
perceptible  in  all  the  varieties,  if  allowed  to  re- 
main in  the  ground  and  complete  their  growth, 
when  the  leaves  expand  and  the  flower-stalk 
begins  to  ascend. 

Lettuce  being  a  hardy  and  free  growing  plant, 
may  be  obtained  early  in  the  season,  if  sown  in 
a  warm  border,  and  protected  from  the  frost 
during  the  night.  For  early  use  the  cabbage  is 
the  best,  as  in  that  stage  it  is  more  delicate  in 
flavour  than  the  other;  but  when  both  have  ar- 
rived at  maturity,  the  cos  is  the  most  succu- 
lent. 

Endive  (^cichorium  endiviajy  is  aouudantly 
cultivated,  if  not  found  wild,  in  China  and  Ja- 
pan ;  and  thus  the  accounts  that  describe  it  as  a 
native  of  those  countries,  and  as  having  been  im- 
ported into  the  West  about  the  early  part  of  the 
sixteenth  century,  have  probability  on  their  side. 
Few  particulars  of  the  history  of  this  plant  are, 
however,  known. 

It  is  a  hardy  annual,  producing  a  great  stock 
of  leaves  from  the  crown  of  the  root.  These 
leaves  are  lai^,  smooth  on  the  surface,  but  much 
divided  into  lobes,  and  toothed  at  the  edge.  The 
flowering  stem  rises  to  the  height  of  about  two 
feet,  and  the  flowers,  which  are  of  a  pale  blue 
colour,  bloom  in  July  and  August.  Like  the 
lettuce,  its  leaves  are  used  as  an  edible  before  its 
flowering  stem  begins  to  appear.  These  leaves 
are  very  harsh  and  bitter  when  exposed  to  the 
air;  they  are  therefore  blanched,  and  if  this  be 
properly  performed,  they  become  crisp  and  ten- 
der, and  retain  only  an  agreeable  bitterness. 
Endive  may  be  blanched  for  use  by  tying  the 
leaves  together,  by  earthing  up  the  plants,  or  by 
covering  them  with  pots.  By  judicious  culture 
and  a  succession  of  sowing,  endive  may  be  ob- 
tained during  autumn,  winter,  and  spring.  It  is 
considered  a  valuable  salad  at  a  time  when  few 
other  v^tables  are  furnished  for  the  table;  and 

*  The  materia]  of  Russia  matting,  made  from  the  in< 
ner  bark  of  the  lime  tree,  and  which  is  a  well  known 
essential  in  kitchen-gardens. 


it  also  serves  as  an  ingredient  in  some  other  cu- 
linary preparations. 

Succory,  Chicobt,  or  Wild  Endivb  (cicho- 
Hum  ifOybusJ.  There  is  little  doubt  that  the 
cichariiwiy  as  mentioned  by  Theophrastns,  in  use 
among  the  ancients,  was  the  wild  endive,  since 
the  names  by  which  this  plant  is  known  in  all 
the  languages  of  modem  Europe  are  merely  cor- 
ruptions of  the  original  Greek  word;  while 
there  are  different  names  in  different  countries 
for  the  garden  endive. 

Succory  is  a  hardy  perennial  plant,  not  un- 
commonly growing  about  the  edges  of  fields,  in 
those  parts  of  England  where  the  sub-soil  is 
lime.  It  will  bear  all  the  varieties  of  climate  in 
Europe,  being  cultivated  fix>m  Italy  to  St  Pe- 
tersbui^h.  This  plant  has  a  strong  and  fleshy 
root ;  the  leaves  have  some  resemblance  to  those 
of  endive,  differing  only  in  being  narrower,  more 
feathery  at  the  edges,  and  having  the  mid-rib 
beset  with  hairs.  The  flowering  stem  rises  much 
higher,  sometimes  attaining  to  Ave  feet  in  height; 
the  flowers  are  like  those  of  the  garden  plant  in 
appearance,  as  well  as  in  time  of  blooming. 

This  plant  is  not  much  valued  or  cultivated  in 
Britain.  On  the  continent  it  is  held  in  greater 
esteem,  and  is  used  as  an  edible  vegetable  in  a 
variety  of  ways. 

Both  in  France  and  England  succory  has  oc- 
casionally been  cultivated  as  food  for  cattle ;  it 
is  in  a  proper  state  for  this  purpose  just  as  it  is 
coming  into  flower. 

The  root  of  tlib  plant  is  used  as  a  substitute 
for  coffee ;  and  it  is  sometimes  considered  supe- 
rior to  the  exotic  berry.  In  many  parts  of  Hol- 
land and  Germany  this  prepared  root  is  used  in 
large  quantities,  either  alone  or  mixed  with  cofi«e, 
by  those  who  cannot  afford  to  indulge  in  the 
latter  luxury  in  its  genuine  state.  Indeed,  it 
has  been  very  recently  introduced  into  this  coun- 
try as  an  addition  which  much  improves  the  fla- 
vour of  coffee;  but  where  economy  is  not  the 
consideration,  it  is  not  likely  to  gain  much  ee- 
teem.  The  succory  root,  when  applied  to  this 
purpose,  is  merely  cut  in  pieces,  and  sufficiently 
dried  to  admit  of  its  being  easily  ground. 

Rhubarb  (rheum)y  belongs  to  the  natural 
family  po^^onerv,  and  the  class  enneandria,  and 
order  monogynia  of  Linnfeus.  Of  tills  well 
known  plant  there  are  several  varieties.  The 
petioles  of  rhubarb  have  a  pleasant  acidity ;  these, 
when  peeled  and  cut  into  pieces,  form  no  un- 
worthy substitute  for  fruit  in  spring  tarts ;  to 
furnish  a  supply  for  which  this  plant  is  now- 
lai^ely  cultivated  in  the  vicinity  of  the  metro- 
polis. 

Several  species  of  rheum  are  cultivated  in  Eng- 
land. The  n)ot  of  the  true  rhubarb  frkeumpal- 
matumj  is  well  known  as  a  medicinal  drug,  and 
for  that  purpose  has  long  been  imported  from 
the  Levant,  ^ough  the  particular  plant,  of  which 


RHUBARB. 


S09 


it  was  tlie  rool,  was  not  asoertained  until  1758, 
when  it  was  first  introduced  and  cnltiyated  in 
this  oonntzy  by  Dr  John  Hope.  It  is  a  native 
of  some  parts  of  Tartary,  where  the  physical 
characters  of  the  climate  are  well  adapted  for 
the  perfecting  of  its  root,  the  properties  of  which 
axe  veiy  faintly  retained  in  countries  where  the 
season  of  dormant  vegetation  is  humid.  This 
plant  is  of  very  handsome  appearance.  Its  beau- 
tifbl  palmate  leaves  distinguish  it  from  the  other 
species;  but  as  the  parts  used  for  culinary  pur- 
poses, the  footstalks  of  the  radical  loaves,  are 
much  smaller  than  those  of  the  other  kinds,  it  is 
not  in  general  cultivation. 

Mimk  Ehubarby  (rheum  rhaponncumyj  is  also 
a  native  of  Ada,  but  of  what  particular  part  is 
not  known,  neither  is  the  time  of  its  introduction 
asoertained;  we  find  it  mentioned  by  Tusser  so 
early  as  1573,  as  being  then  cultivated  in  England. 
The  leaves  of  this  species  are  blunt  and  smooth, 
with  red  veins;  the  footstalks  have  also  a  red 
tinge,  they  have  a  groove  or  furrow  on  their  upper 
sides,  and  are  rounded  at  the  edges. 

The  Ifybrid  Rkubarh^  (rheum  J^/bridumy)  is 
a  native  of  more  northern  parts  of  Asia  than  the 
others,  and  is  of  more  recent  introduction  into 
Britain.    It  was  first  cultivated  in  this  country 
by  Dr  Fotheigill  in  1778,  but  it  did  not  come 
into  general  use  as  a  culinary  vegetable  till  sev- 
eral years  after,  having  been  introduced  in  our 
kitchen-gardens  for  this  purpose  about  thirty 
years  back.    This  plant  is  of  a  much  more  lively 
green  than  the  former  species.    The  leaves  are 
slightiy  heart-shaped  and  very  laige,  being,  in 
fiftTourable  soils  and  under  good  culture,  some- 
times as  much  as  four  feet  in  length,  including 
the  footstalk.    In  the  Gardener's  Magazine  for 
February,  1829,  we  find  a  notice  of  a  plant  of 
this  species,  the  leaves  of  which  attained  to  great 
dimensions.    One  leaf  being  cut,  with  its  petiole , 
was  found  to  weigh  four  pounds.    The  ciraumfer- 
ence  of  the  leaf,  not  including  its  foot-stalk,  mea- 
sured twenty-one  feet  three  inches;  its  diameter, 
three  feet  ten  inches;  length  of  leaf,  including 
the  petiole,  five  feet  two  inches,  and  length  of 
petiole,  one  foot  four  inches.    The  stalks  of  the 
hybrid  are  much  more  succulent,  as  well  as 
larger,  than  those  of  the  monk  rhubarb,  which, 
therefore,  cause  it  to  be  the  preferable  species  for 
cultivation,  although  rheum  undukaumy  called 
by  gardeners  Buck's  Rh.,  and  the  Elford  Bh.y 
has  been  found  the  finest  in  flavour. 

Rhubarb  is  very  easily  cultivated,  and  though 
it  occupies  much  space,  the  produce,  under  pro- 
per treatment,  is  very  considerable.  The  petioles 
obtained  from  it  will  fiimish  a  greater  supply  of 
material  for  tarts  than  the  fruit  of  either  apple 
or  gooseberry-trees  occupying  an  ^ual  breadth 
of  ground.  It  may,  therefore,  be  considered  as 
a  good  plant  for  the  cottnt^  garden,  more  es- 
^lecially  as  it  comes  into  productive  bearing  in 


the  earliest  spring,  a  time  when  fresh  fruit  can- 
not be  obtamed. 

New  plantations  may  be  raised  either  by  sow- 
ing the  seeds  or  parting  the  roots.  The  latter  is 
not,  however,  an  eligible  mode  of  culture.  As 
in  most  cultivated  plants,  the  produce  of  a  sucker 
is,  when  it  has  to  make  its  own  root,  always  in- 
ferior in  vegetative  power  to  that  which  is  ori- 
ginally from  the  seed,  and  vigorous  vegetation 
IB  the  quality  most  sought  for  in  rhubarb;  the 
flowering  stems  should  be  removed,  except  in 
such  plants  as  may  be  wanted  for  seed.  If  the 
seeds  are  sown  in  spring,  the  plants  will  be  ready 
for  planting  out  in  autumn,  and  will  come  up 
strong  enough  for  use  the  next  spring,  after  which 
the  plantation  will  last  for  many  years.  The 
plants  of  the  hybrid  kind  require  from  two  feet 
and  a  half  to  three  feet  of  space  for  each,  and 
those  of  the  other  species  about  a  foot  less;  but 
the  superior  produce  of  the  former,  under  fa- 
vourable circumstances,  will  more  than  compen- 
sate for  the  greater  breadth  required. 

Angelica,  (angeliea  archangdieay)  is  occa- 
sionally to  be  found  native  in  cold  and  moist 
places  of  Scotiand;  but  it  is  more  abundant  in 
ooimtries  farther  to  the  north,  as  in  Lapland  and 
Iceland.  This  plant  was  formerly  much  more 
in  repute  than  it  is  at  present.  It  may  be  in- 
ferred firom  its  common  name  of  angelica,  as^ 
well  as  from  another  name,  **The  Holy  Ghost," 
which  was  sometimes  given  to  it,  that  supersti- 
tious virtues  were  imputed  to  it.  The  chief  of 
these  virtues  was  driving  away  the  pestilence, 
for  which  general  cleanliness  has  proved  to  be  a 
better  preventive  than  all  the  charms  which  ever 
were  named. 

Its  stem  was  formerly  blanched  and  eaten  like 
celery,  but  the  use  of  this  plant  in  the  present 
day  as  an  English  edible  is  mostiy  confined  to 
confectionary,  for  which  purpose  the  young  and 
tender  stalks  are  candied.  The  roots,  seeds,  and 
leaves,  are  sometimes,  though  not  very  com- 
monly in  modem  practice,  used  in  medical  pre- 
parations. The  whole  plant  is  highly  aromatic. 
In  Lapland  the  inhabitants  consider  the  stalks 
of  angelica  as  a  great  delicacy.  These  are 
gathered  before  flowering;  the  leaves  being  strip- 
ped off  and  the  peel  removed,  the  remainder  is 
eaten  with  much  relish.  This  is  a  favourite 
plant  with  the  Laplanders,  who  have  given  so 
many  names  to  it,  according  to  the  different 
stages  of  its  growth,  as  to  occasion  much  con- 
fusion to  a  stranger. 

Sorrel,  (rumex  acetosa.)  An  indigenous 
perennial  plant,  very  common  in  meadows  and 
moist  places.  The  root  leaves  have  long  foot- 
stalks, are  narrow  shaped,  blunt,  and  are  marked 
with  two  or  three  large  teeth  at  the  base :  the 
upper  leaves  are  sessile  and  acute.  There  are 
several  varieties  of  this  species;  the  broad-leaved 
is  the  most  succulenL 


310 


HISTORY  OF  THE  VBttETABLE  KINGDOM. 


The  French  sorrel,  or  round  leaved,  is  the 
rumesB  BcuUUus^  with  somewhat  hastate  blont 
leaves,  cultivated  in  gardens. 

Both  sorts  are  used  in  soups,  sauces,  and  salads; 
and  by  the  French  and  Dutch  as  a  spinach. 
The  succulent  stalks  may  also  be  used  like  those 
of  rhubarb  for  tarts. 


CHAP.  XXXIII. 

LEOUHiyOUS  PLANTS, — ^THB  PEA,  BBAN,  KIDNEY- 
BEAN,  VETCH,  LENTIL,  LUCERN,  CLOVER,  &C. 
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There  is  a  great  variety  of  most  important 
plants  which  have  been  grouped  under  the  na- 
tural    family    Leguminosce, 
The  form  of  the  corolla  called 
papilionaceausy  from  its  shape 
resembling  a  butterfly,  char- 
acterises a  laige  number,  as  tlie 
pea  tribe;  and   the   pinnate 
leaves  and  pods  include  the 
remainder,  as  the  mimosfe,and 
similar  shrubs.  Though  there 
is  thus  a  marked  resemblance 
in  structure,  yet  the  family  in- 
cludes plants  possessing  very  opposite  properties, 
some  being  bland  and  nutritious,  as  the  pea,  bean, 
smd  others  of  the  same  tribe;  while  others  are  pur- 
gative, emetic,  and  otherwise  highly  stimulating 
to  the  animal  system.    As  objects  of  ornament 
many  are  possessed  of  unrivalled  beauty;  such, 
among  the  trees  and  shrubs,  are  the  laburnum, 
robinia,  cytisus,  and  amorpha;    among  hardy 
tlimbing  plants  the  far-£uned  glycone  of  China, 
and  its  sister  of  North  America,  with  the  num- 
erous more  lowly  herbaceous  families  of  vicia 
and  lathyrus;  the  numerous  kinds  of  lupines  and 
astragalus.    Great,  however,  as  is  the  beauty  of 
these  plants  of  the  temperate  regions,  it  must 
give  way  before  the  splendour  and  elegance  of 
similar  inhabitants  of  the  tropics.    The  flowers 
of  the  erytlirina  or  coral  tree,  are  of  the  deepest 
crimson,  and  wave  in  profusion  upon  some  of 
the  loftiest  trees  of  the  forest.    The  bauhinias, 
with  their  snake-like  stems  and  turn  leaves,  hang 
in  festoons  of  flowers  from  branch  to  branch  of 
other  trees,  and  are  only  rivalled  by  the  less 
vigorous  and  elegant,  but  more  richly  coloured 
blossoms  of  the  carpofagus.    But  all  these,  with 
their  broad  foliage  and  gaudy  colours,  are  far 
surpassed  by  the  rugged  trunks,  light  trembling 
foliage,  and  golden  flowers  of  the  mimosa,  which 
cast  a  rich  glow  over  even  the  most  sterile  deserts 
of  burning  Africa.    Wliile  the  tropical  forests 
are  thus  adorned,  the  meadows  and  pastures  of 
the  same  latitudes  are  enamelled  witli  the  flowers 


shrinking  on  the  slightest  external  touch,  like 
beings  of  a  higher  and  animated  order.  As  in 
our  own  country,  the  gayest  part  of  our  acenery 
is  in  many  places  indebted  to  the  yellow  Uoa- 
soms  of  our  furze  and  broom;  so  in  those  regions 
other  leguminoe»,  as  the  liparia,  barbonia,  as- 
palathus,  davisias,  and  aoluses,  spread  profusely 
their  gay  blossoms  to  the  common  gaie.  The 
trees  of  this  family  have  a  very  hard  and  durable 
wood,  of  a  yellow  tinge,  sometimes  passing  into 
green,  as  in  the  laburnum  and  Brazil  wood. 

The  pulses,  vetches,  and  similar  families,  all 
afford  seeds  containing  a  farinaceous  matter,  some 
with  a  considerable  quantity  of  oil.  The  pulp 
of  the  tamarind  and  other  mimose,  are  more  or 
less  purgative,  and  are  used  in  medicine.  The 
leaves  of  senna  also  afford  a  well  known  pui:gar 
tive.  The  astringent  substance  called  catechu, 
is  the  expressed  juice  of  a  mimosa,  as  well  as 
the  gums  tzagacanth  and  Arabic,  the  latter  being 
of  a  bland,  mucilaginous  nature. 

Several  of  the  same  tribe  yield  balsams,  as  the 
balsam  of  Tolu  and  Copaiva.  Indigo,  liquorice, 
logwood,  are  all  derived  from  plants  of    this 

&mily. 

The  Liguxninose  are  included  in  the  class 
DiaddphiOy  order  Dectrndrioy  of  Linneus.  The 
fieunily  has  been  arranged  into  three  natural 
tribes,  thus ; 

1.  Papilionaceas.  The  corolla  formed  of  five 
unequal  petals,  constituting  the  irregular  or  pa- 
pilionaceous corolla,  with  the  stamina  generaJly 
diadelphous,  as  the   bean,  robinia,  astragalus, 

&c. 

2.  Cassieas.  Corolla  generally  formed  of  five 
regular  petals;  the  ten  stamina  usually  free,  a 
cassia,  bauhinia,  &c. 

3.  MmasoB,  Containing  the  apetalous  genera, 
furnished  with  acalcyform  involucrum;  stamina 
very  numerous,  and  free,  as  the  mimosa,  acacia. 


mga. 

As  we  shall  consider  many  of  the  genera  of 
this  fiunily  under  other  heads,  we  confine  oar 
descriptions  at  present  to  the  liguminous  plants 
used  as  food. 

The  Legumes,  or  Puisss,  are,  perhi^  next  to 
the  cerealia  and  the  potato,  the  most  important 
of  esculent  vegetables.  They  are  numerous, 
most  universally  diifiased,  and  many  which  are 
not  applicable  for  human  food  can  still  be  ad- 
vantfi^leously  used  as  nourishment  for  domestie 
animals. 

The  whole  of  the  edible  legumes,  with  the 
exception  of  some  of  the  species  which  grow  on 
trees,  have  papilionaceous  flowers.  The  seeds 
are  contained  in  an  oblong  legumen,  or  pod, 
consisting  of  two  valves,  on  the  upper  suture  of 
which  they^e  placed  alternately  on  each  side. 
These  seeds,  in  germinating,  have  no  power  of 
pushing  forth  more  than  one  stem,  as  in  the  case 


of  myriads  of  hydesarumous  and  sensitive  plants,    of  the  cerealia,  so  that  the  pea  does  not  tiller. 
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bat    the  buds   on    the   stem    produce    fertile 
branches. 

It  is  said  that  carbonic  acid  gas  is  generated 
in  great  abundance  when  leguminous  plants  are 
In  the  highest  vigour  of  vegetation.  The  quan- 
tity of  this  gas  which  is  then  given  out,  and 
more  especially  during  the  period  of  flowering, 
is  very  considerable,  and  being  heavier  than  at- 
mospheric air,  it  is  carried  along  the  surface  of 
the  earth  into  pits  and  cavities,  in  the  same 
manner  as  a  flood  of  water  would  be  carried, 
only  that  its  effects  are  the  sole  indications  of 
its  presence, 

It  is  said  that  miners,  in  ferule  districts  where 
legumes  are  extensively  cultivated,  are  but  too 
well  aware  of  the  production  of  this  mephitic 
gas,  of  the  noxious  effects  of  which  they  are 
sometimes  made  fetally  sensible.  Under  par- 
ticular states  of  the  weather,  which  are  known 
to  the  overseers  from  experience  and  observation, 
the  men  do  not  then  go  to  work  imtil  a  fire- 
grate has  been  let  down  in  one  of  the  ventilation 
pits,  as  deep  as  the  rooms  or  galleries  in  which 
the  operations  are  to  be  carried  on.  If  the  fire 
in  the  grate  will  not  bum,  of  course  their  labours 
are  suspended,  until,  by  the  play  of  the  atmos- 
pheric current  between  pits  at  different  eleva- 
tionsy  the  superabundant  carbonic  acid  gas  is  re- 
moved. 

The  principal  legumes  cultivated  in  Britain 
are  the  pea,  the  bean,  and  the  kidney-bean; 
which,  according  to  the  analyses  that  have  been 
made,  contain  quantities  of  nutritive  matter, 
diminishing  in  the  order  in  i?diich  they  have 
been  enumerated,  and  all  of  them  much  less  than 
any  of  the  cerealia. 

Peas  contdn  fifty-seven  and  a  half  per  cent. 
of  nutritive  matter,  a  proportion  of  which  is 
saocharine.  Beans  have  very  nearly  as  much 
nntriment,  but  it  is  not  entirely  composed  of 
the  same  principles.  No  saccharine  matter  ready 
formed  is  found  in  this  vegetable,  which  is  con- 
sidered a  coarse  though  nutritive  esculent. 
Kidney-beans  do  not  contain  more  than  nine 
per  cent,  of  nutritive  matter. 

The  Pea  (pisum)^  from  the  Celtic  word  pisy 
a  pea,  is  a  climbing  plant,  furnished  with  ten- 
drils, issuing  from  the  terminations  of  the  com- 
pound leaves,  and  which,  clinging  round  bodies 
in  their  vicinity,  afibrd  support  to  the  otherwise 
recumbent  stems.  There  are  several  species,  and 
a  great  many  varieties  of  the  pea.  Among  the 
species  are,  the  common  pea,  pUum  sativum;  the 
sea  pea,  pisum  maritimum;  the  Cape  Horn  pea, 
pimtm  Americanutn ;  the  yellow-flowering  pea, 
puum  ochrtu.  The  varieties  of  the  common  pea 
are  numerous,  and  differ  widely  among  them- 
selves from  the  early /ram«,  a  low  plant,  bearing 
only  one  white  blossom  on  each  footstalk  to  the 
croiMi,  bearing  heavy  pink  blossoms  on  a  termi- 
nating corymb.     The  rouncival  grows  ten  or 


twelve  feet  high,  and  the  imperial  not  two  feet. 
The  sugar  pea  has  pods,  in  which  the  inner  film 
is  wanting,  or  much  less  tough  than  usual,  which 
admits  of  boiling  the  pods  entire,  and  eating  them 
in  the  same  manner  as  kidney  beans. 

The  Common  Pea  (pisum  sativum).  Like 
many  of  our  most  familiar  domestic  vegetables, 
the  period  of  the  introduction  into  Britain,  or 
even  the  native  country  of  this  vegetable,  is  in- 
volved in  obscurity.  It  is  probable,  however, 
that  it  was  introduced  into  Britain  from  the 
warmer  parts  of  Europe,  and  may  have  been 
brought  to  these  from  Egypt  and  Syria.  It  is 
known  in  India,  China,  and  Cochin  China ;  but 
it  is  not  very  plentiful  in  those  places,  and  there 
is  no  evidence  of  its  being  a  native  plant.  It  is 
more  abundant  in  the  Japan  isles,  the  climate 
and  soil  of  which  agree  better  with  its  habits ; 
and  therefore  there  is  reason  to  conclude  that  it 
is  not  a  native  of  very  dry  and  burning  regions ; 
neither  is  it  the  offspring  of  very  fri^d  climes, 
since  it  is  soon  affected  by  cold,  severe  weatber, 
and  the  leaves  become  blackened  by  the  autum- 
nal frosts. 

Historical  evidence  would  maice  it  appear  tliat 
both  the  pea  and  the  bean  must  not  only  have 
been  introduced,  but  extensively  cultivated,  in 
some  parts  of  Scotland,  as  well  as  in  England, 
at  a  very  early  period.  It  is  on  record,  that 
when  the  English  forces  were  besieging  a  castle 
in  Lothian,  in  the  year  1299,  their  supply  of  pro- 
visions was  exhausted,  and  their  only  resource 
was  in  the  peas  and  beans  of  the  surrounding 
fields.  This  circumstance  would  lead  to  a  belief 
that  the  pea  was  then  one  of  the  staple  articles 
of  produce  for  human  food. 

The  more  delicate  kinds,  however,  do  not  ap- 
pear to  have  been  cultivated  in  England  until  a 
much  later  period,  since  Fuller  informs  us  that 
peas,  in  the  time  of  queen  Elizabeth,  were 
brought  from  Holland,  and  were  ^fit  dainties 
for  ladies,  they  came  so  fiu*,  and  cost  so  dear." 
In  the  reign  of  Henry  VIII.,  too,  the  pea  would 
appear  to  be  somewhat  of  a  rarity,  as  in  the 
privy  purse  expenses  of  that  king  is  an  entry, 
<<  paied  to  a  man  in  re  warde  for  bringing  pescodds 
to  the  king's  grace,  iiij«.  viii(^."  From  a  song, 
however,  called  '*  London  Lyckpeny,"  made  in 
the  time  of  Henry  VI.,  peacods  appear  to  have 
been  commonly  sold  in  London : 

'*  Then  unto  London  I  dyde  me  hye, 
Of  all  the  land  it  bearyeth  the  pryse ; 
'  Ck>de  peaoode,'  one  began  to  cry." 

At  Windsor  there  is  a  street  called  *'  Peascod," 
mentioned  by  that  name  in  old  documents. 

The  use  of  the  pea  as  an  esculent,  both  in  its 
green  and  its  dried  state,  is  too  familiar  to  need 
description.  This  plant  is  annually  cultivated 
to  a  great  extent  in  Britain ;  perhaps,  since  the 
more  general  introduction  of  the  potato,  a  dimi- 
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nution  of  peas  culture  may  have  taken  place  in 
the  poorer  districts ;  but  peas  are  always  in  con- 
stant requisition  in  this  country.  They  are  con- 
sumed in  immense  quantities  as  sea-pro vimons; 
they  are  likewise  laigely  supplied  to  hospitals, 
infirmaries^  and  work-houses,  and  are  in  familiar 
use  in  every  private  family. 

The  principal  varieties  of  the  common  pea  are 
the  white  or  yeUow,  and  the  gray.  Soil  and 
culture  have  probably  produced  all  the  varieties 
under  the  two  sorts,  diflPerent  as  they  now  are, 
both  in  their  colours  and  their  qualities,  and 
even  in  the  number  of  flowers  and  pods  growing 
iix)m  each  peduncle. 

Among  gray  peas,  where  much  attention  has 
not  been  paid  to  the  purity  of  the  seed,  it  is  not 
unusual  to  find  several  shades  of  colour,  from  a 
deep  purple,  almost  approaching  to  a  black, 
to  a  very  pale  or  nearly  white  hue.  In  even  the 
same  parcel,  some  seeds  are  gray,  some  mottled, 
and  others  purple. 

The  white  and  yellow  peas  are  distinguished 
as  garden  peas  and  field  peas.  The  former  being 
the  choice  sorts,  are  raised  by  more  careful  and 
expensive  culture  for  the  purpose  of  being  eaten 
green ;  the  latter,  inferior  chiefly  on  account  of 
the  manner  of  their  being  raised,  are  allowed  to 
come  to  maturity. 

The  sub- varieties  of  the  common  pea  are  never- 
ending.  These  have  obtained  their  names,  some 
from  imaginary  qualities,  some  from  the  peculiar 
mode  of  culture,  others  from  the-  persons  who 
first  produced  them,  and  some  from  more  fanci- 
ful distinctions.  Of  those  no  less  than  twenty- 
two  are  enumerated  as  being  objects  of  garden 
culture,  differing  in  the  colour  of  the  flowers, 
height  of  the  haulm  or  stalk,  time  of  coming  to 
maturity,  produce  of  legumes,  or  size  and  flavour 
of  the  seeds.  The  varieties  are  in  different  de- 
grees tender  or  hardy ;  if,  then,  a  due  regard  be 
paid  to  the  choice  of  soil  and  situation,  and  the 
time  of  sowing  most  favourable  to  the  respective 
kinds,  the  success  of  the  crop  may,  in  a  great 
measure,  be  commanded. 

The  most  useful  varieties  are : 

Ihoairf  grwoing  Peoi — early. 

Early  FVame. 
Early  Warwick. 
Early  Charlton. 
Biahop*!  Early  Dwarf. 
Dwarf  Spanish. 

TfiUgromng  Peas, 

Tall  Marrowfat. 
Knight's  Tall  Marrowfat. 
Green  Imporial. 
Wellington. 

TaU  Crooked  Sugar. 

The  varieties  of  the  garden  peas  may,  there- 
fore, be  divided  into  early  and  late.   The  former 


are  distinguished  as  being  more  slender  in  tlie 
plant,  and  less  abundant  in  the  crop,  but  they 
are  more  hardy,  and  can  better  withstand  the 
cold  weather ;  while  some  kinds  admit  better  of 
being  forced,  and  thus  can  be  produced  at  the 
earliest  approach  of  summer,  as  the  grand  ve- 
getable luxury  of  the  season.  The  late  sorts  are 
more  vigorous  and  more  productive,  both  in  the 
number  of  the  pods  and  tlie  size  of  the  grain ; 
and  as  they  come  to  maturity  by  the  natural 
heat  of  the  season,  and  in  a  free  change  and  cir- 
culation of  the  air,  they  are  mora  rich  and  sac- 
charine. Thus  it  happens,  as  is  the  case  with 
many  other  articles  of  human  food,  that  green 
peas  are  really  of  the  best  quality  when  they  are 
so  cheap  that  they  may  be  purchased  by  the 
people  generally. 

The  pea  goes  through  all  the  stages  of  its  ve- 
getation in  a  very  brief  period.  More  than  one 
instance  is  on  record  of  a  crop  being  obtained 
from  seed  matured  the  same  season.  Some 
Spanish  dwarf  peas  were  sown  in  February,  and 
the  crop  was  reaped  the  first  week  in  July; 
some  of  the  pods  were  left  to  mature  their  seed, 
which,  when  sufficiently  ripe,  were  again  com- 
mitted to  the  earth  on  the  same  piece  of  ground, 
and  a  second  crop  w^as  reaped  on  the  27th  of 
September. 

To  obtain  the  very  earliest  crops,  the  seeds  are 
sown  in  a  dry  soil,  about  the  end  of  October;  in 
favourable  situations  and  seasons  they  stand 
through  the  winter,  and  if  the  spring  be  a  for- 
ward one,  they  may  be  ready  for  gathering  about 
the  end  of  May.  They  are  a  precarious  ciop^ 
however,  and  do  not  pay  the  cultivator,  unless 
they  are  produced  so  early  as  to  command  a  very 
high  price.  In  consequence  of  the  uncertainty 
of  the  winter,  in  places  where  the  demand  is  such 
as  to  bear  the  expense,  the  earliest  peas  are 
brought  forward  in  hot-beds. 

The  gray,  or  field  pea,  so  much  cultivated  in 
agriculture,  is  by  some  considered  as  a  distinct 
species,  though  it  is  obviously  a  mere  variety,* 
not  farther  removed  firom  the  frame  pea  than  is 
the  blue  Prussian,  or  the  crown  pea.  A  dry 
soil  and  season  are  essential  for  a  good  crop,  un- 
less the  plants  can  be  supported  by  sticks,  like 
the  garden  crops.  The  seed  is  chiefly  used  for 
feeding  pigs,  and  splitting  for  soup.  In  boiling 
split  peas  some  samples,  without  reference  to  va- 
riety, fall  or  moulder  down  freely  into  pulp, 
while  others  continue  to  maintain  their  form ; 
the  former  are  called  boilers.  This  property  oi 
boiling  depends  on  the  soil.  Stiff'land,  or  sand> 
land,  that  has  been  limed  or  marled,  uniformly 
produces  peas  that  will  not  melt  in  boiling,  no 
matter  what  the  variety  may  be.  Peas  straw, 
cut  green  and  dried,  is  reckoned  as  nourishing 
as  hay,  and  is  considered  as  excellent  for  sheep, 
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The  pTodnce  of  peas  in  flour  is  as  three  to  two  | 
of  the  bulk  in  grain,  and  husked  and  split  for 
aoupsy  as  four  to  two.  A  thousand  parts  of  pea 
flour  aflbrded  Sir  H.  Davy  674  parts  of  nutritiye 
or  soluble  matter;  that  is,  501  of  mucilage,  22 
of  sugar,  35  of  gluten,  and  16  of  extract  or  in- 
soluble matter. 

Of  field  peas  there  are  seyerai  yarieties.  The 
dark  sorts  are  generaUy  the  longest  in  coming  to 
maturity,  and  they  haye  the  rankest  flavour.  In 
&yonrable  plaoesi,  if  they  are  sown  in  autumn, 
and  cleared  the  instant  they  are  ripe,  they  may 
be  followed  by  turnips  the  same  year ;  but  if  the 
sowing  is  delayed  till  after  Christmas,  the  ground 
will  not  be  free  in  time  for  any  crop  save  winter 
wheat.  A  crop  of  peas  is  considered  to  improve 
the  soil,  especially  for  turnips.  But  it  is  not  on 
the  whole  very  profitable,  unless  upon  very  rich 
loam%  in  which  situation  they  are  often  sown 
with  beans,  and  the  produce  used  as  food  for 
stock.  The  bean-sttdks,  from  their  greater 
strength,  prevent  the  peas  from  lodging. 

The  Pimm  Americanum  is  a  biennial  plant, 
which  was  found  growing  at  Cape  Horn  by  some 
of  the  people  attached  to  Lord  Anson's  expedi- 
tion. This  fresh  pulse  was  a  most  welcome  ad- 
dition to  the  ordinary  sea  provisions,  and  under 
such  circumstances  it  appeared  to  be  of  more  ex- 
cellent flavour  than  the  common  pea.  It  was 
accordingly  brought  home  and  propagated ;  but 
was  soon  found  not  to  equal  even  the  worst  sort 
of  those  which  were  already  in  cultivation,  and 
it  is  now  only  preserved  in  botanical  collections. 
The  flowers  are  blue,  each  peduncle  sustaining 
fonr  or  five  flowers,  the  pods  taper,  and  the  seeds 
are  veiy  small. 

The  yellow  flowering  pea  is  found  in  a  wild 
state  in  the  corn-fields  of  Sicily  and  some  parts 
of  Italy ;  but  is  here  merely  preserved  in  botanic 
gardens  for  the  sake  of  variety.  The  peduncles 
have  but  one  flower  each,  and  the  pods  and  seeds 
are  larger  than  those  of  the  sea-pea.  They  are 
sometimes  eaten;  but  they  are  coarse  and  of 
little  value. 

TkeSeaPea('pmimmariHmumJ,  This  plant 
is  a  native  of  Britain,  is  a  perennial,  and  grows 
among  loose  stones  by  the  sea  shore.  The  seeds 
have  a  bitter  and  unpleasant  taste ;  yet,  accord- 
ing to  Turner,  in  former  times  of  scarcity  they 
were  used  extensively  as  food. 

Ths  Bban  ('ticia  fabaj^  has  been  cultivated 
in  Britain  from  very  remote  antiquity,  having 
been  in  all  probability  introduced  into  this  coun- 
try by  the  Romans.  It  is  said  to  have  originated 
in  ISgYpi;  perhaps  because  the  Greeks,  from 
whom  we  have  the  earliest  accounts  of  it,  re- 
ceived it  from  that  country  as  a  cultivated  ve- 
getable. Some  travellers  affirm  that  the  bean  is 
found  growing  wild  in  Persia,  near  the  shores  of 
the  Caspian ;  but  that  part  of  Asia  has  been  sub- 
jected to  so  many  fluctuations,  to  so  many  alter- 


nations of  culture  and  destruction,  that  it  is  not 
easy  to  decide  whether  any  plants  which  ma^ 
be  discovered  yegetatiug  spontaneously  be  really 
indigenous,  or  only  the  remains  of  a  former  cul- 
tivation. In  many  parts  of  Britain,  where  all 
other  memorials  of  former  habitations  and  cul- 
ture have  been  swept  away,  certain  plants  are 
found  growing  which  a  traveller  passing  hastily 
over  the  country  would  very  naturally  describe 
as  indigenous,  since  of  their  introduction  the 
present  inhabitants  of  the  vicinity  could  most 
probably  give  him  no  account,  but  which,  frx>m 
history  and  the  nature  of  the  plants  themselves, 
are  known  to  be  exotics  introduced  at  a  specific 
time. 

Beans  are  cultivated  over  many  countries,  as 
far  to  the  eastward  as  China  and  Japan,  and 
they  are  very  generaUy  used  as  an  esculent  in 
many  parts  of  Africa.  From  its  northern  coast 
some  of  the  more  valuable  varieties  were  trans- 
planted by  the  Moors  into  Spain,  and  by  the 
Portuguese  into  their  own  country. 

This  plant  is  grown  abundantly  in  Barbai-y, 
where  it  is  usually  fiiU-podded  at  the  latter  end 
of  February,  and  continues  in  bearing  during 
the  whole  of  spring.  When  stewed  with  oil  and 
garlic,  beans  form,  according  to  Shaw,  the  prin- 
cipal food  of  persons  of  all  classes. 

The  bean  in  its  green  state  is  well  known  as 
a  culinary  vegetable.  When  mature  and  dried 
it  is  never  used  as  human  food  in  this  country ; 
but  is  then  considered  good,  though  coane,  nour- 
ishment for  labouring  horses.  CampbeU,  in  his 
Political  Survey,  published  in  1774,  mentions, 
that "  beans  are  exported  for  the  food  of  the  ne- 
groes in  our  plantations,  and  are  employed  in 
feeding  horses  at  home ;  so  that  altogether  they 
are  in  daily  use,  and  most  certainly  turn  to  a 
very  considerable  amount."  King  stated  the 
annual  consumption  of  beans  at  that  period  to 
be  four  millions^  and  of  peas  seven  millions  of 
bushels.  Campbell,  indeed,  considered  this  es* 
timate  to  be  excessive ;  but  if  it  at  all  approxi- 
mates to  the  truth,  it  shows  that  these  legumes 
were  then  cultivated  to  a  veiy  great  extent. 
Provisions  for  this  unhappy  race  of  human  beings 
are  in  the  present  day  somewhat  better  selected, 
and  horse-beans  do  not  any  longer  form  an  article 
of  export  to  the  colonies. 

All  the  cultivated  beans  are  annuals,  having 
upright  fibrous  stems,  rising  from  two  to  four 
feet  high.  The  flowers  are  usually  white,  with 
a  black  spot  in  the  middle  of  the  wing ;  these 
are  succeeded  by  long  thick  legumes,  woolly 
within,  and  enclosing  large  flat  seeds.  These 
flowers  are  very  fragrant ;  and  the  rich  perfume 
of  a  bean-field,  when  the  plants  are  in  full  blos^ 
som,  is  as  familiar  as  it  is  delightful  to  all  lovers 
of  ample  rural  pleasures.  The  popular  division 
of  the  several  varieties  is,  like  that  of  per.s, 

into  field  beans  and  garden  beans ;  the  same  va- 
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riety  is,  however,  often  cultiyated  in  both  situfr- 
lions.  The  earliest  garden  bean  is  a  small  seeded 
kind  called  the  mazoffan.  The  large  T&riety, 
called  the  ^*  Windsor  bean/'  is  said  to  have  been 
firot  cultivated  in  that  neighbourhood  by  some 
of  the  Dutch  gardeners  who  came  over  at  the 
revolution.  There  is  a  field  near  Eton  still 
called  **  the  Dutchman's  garden." 

Beans  are  propagated  by  seed  sown  in  rows 
from  two  to  three  feet  asunder,  either  by  the 
dibble  or  by  drilling ;  the  early  kinds  in  Octo- 
ber, and  from  December  to  January  inclusive. 
The  main  crop  is  sown  in  March  and  April,  and 
the  several  varieties  are  continued  in  monthly 
succession  until  July.  For  late  crops  the  seeds, 
previously  to  being  used,  are  soaked  for  several 
hours  in  soft  water.  Some  cultivators  cut  off 
the  tops  of  the  plants  when  in  bloom,  which  ope- 
ration is  supposed  to  promote  an  earlier  and 
more  abundant  production  of  well  filled  legumes; 
while  a  very  late  crop  may  be  obtained  by  cut- 
ting down  the  plants,  as  soon  as  they  are  in 
flower,  to  within  a  few  inches  of  the  base.  New 
stalks  spring  firom  the  roots,  and  yield  pods  at 
an  advanced  period  of  the  year. 

The  field  bean,  of  which  there  is  a  larger  and 
smaller  sort,  the  latter  called  Heks^  is  sown  in 
drills  by  a  machine,  so  as  to  admit  of  horse-hoe- 
ing, and  otherwise  ploughing  or  stirring  up  be- 
tweea  the  rows.  By  thU  means  a  larger  crop  is 
produced,  and  the  land  cleaned  and  brought  into 
a  better  state  for  a  succeeding  com  crop.  Beans 
are  excellent  food  for  hard  working  horses,  and 
for  fiittening  h(>gs  for  bacon.  The  flour  of  beans 
and  peas  is  more  nutritive  than  that  of  oats,  but 
less  easy  of  digestion.  A  bushel  of  beans  is  sup- 
posed to  yield  f oiurteen  pounds  more  of  flour  than 
a  bushel  of  oats ;  and  a  bushel  of  peas  eighteen 
pounds  more,  or,  according  to  some,  twenty 
pounds.  A  thousand  paorts  of  bean-flour  were 
found  by  Sir  H.  Davy  to  yield  670  parts  of  nu- 
tritive matter,  of  which  426  were  mucilage  and 
starch,  103  gluten,  and  41  extract. 

The  bean,  though  a  coarser  plant  than  the  pea, 
is  much  more  liable  both  to  disease  and  to  the 
dtopredations  of  insects.  When  the  plants  be- 
come sickly,  from  an  unfiivourable  soil  or  season, 
small  fungi  are  apt  to  form  withinside  the  epi- 
dermis, such  as  the  nesUing  spheria  (tpharia 
nidulajy  upon  the  roots,  and  the  bean  blight 
furedo  fabasj  upon  the  stems  and  leaves. 
Though  these  are  most  probably  the  conse- 
quence of  a  diseased  state  of  the  plants,  they  so 
destroy  the  epidermis  as  to  render  recovery  im- 
posnble,  and  the  crop  is  greatly  injured  or  alto- 
gether destroyed.  The  black  aphis  also  often 
commits  terrible  havoc.  It  generally  appears 
first  in  the  young  leaves  of  the  top,  and  therefi>re 
may  be  removed  by  a  little  timely  care  without 
injuring  the  plants ;  but  if  once  it  is  allowed  time 
to  establish  itself,  it  is  very  difficult  of  eradication. 


Several  other  species  of  tieia  are  found  groxr. 
ing  wild  in  Britain,  known  as  vetches  or  tares. 
Thus,  vicia  syhaiioa  and  v,  eraeea  are  not  unlre- 
quent  in  meadows,  and  are  conndered  as  vain- 
able  herbage  plants.  They  yield  a  great  bulk  of 
fodder,  which  is  reckoned  very  nutritious.  Some 
agriculturists  have  proposed  to  cultivate  these 
alone ;  but  Curtis  remarks,  that  they  would  pro- 
bably in  that  case  choke  themselves  for  want  of 
support. 

The  Fieia  Sativa^  the  winter  and  summer  tare, 
is  also  a  valuable  agricultural  plant.  Some  con- 
sider the  winter  variety  as  a  distinct  species;  bat 
Martyn  proved,  by  cultivating  both,  that  they 
were  not  even  very  distinct  varieties.  The  win- 
ter variety  is  sown  in  September  or  October,  and 
the  summer  at  difierent  periods  irom  February 
to  June,  for  succesfdve  cuttings.  The  soil  re- 
quires to  be  in  good  condition,  otherwise  they 
will  not  grow  to  great  luxuriance.  On  a  good 
soil  they  wiU  yield  ten  or  twelve  tons  per  acre. 
The  crop  is  seldom  left  to  ripen  its  seeds  but 
when  seeds  are  wanted.  The  only  use  of  these 
is  to  feed  pigeons  or  poultry. 

Thb  Ktonkt-Bean  Cpha$eolusJy  is  so  called 
firom  phoiehuy  a  little  boat,  which  the  pods  very 
much  resemble.  Two  species  are  cultivated  in 
England,  both  natives  of  warm  countries,  and 
though  they  grow  and  pod  well  in  Britain  dur- 
ing t^  warm  months,  they  will  neither  bear  the 
frosts  of  early  spring,  nor  those  of  late  autumn. 
The  dwarf  kidney-bean  (phateoUu  vulgaris  J ,  a 
native  of  India,  but  erroneously  called  the  French 
bean,  is  mentioned  as  being  in  common  cultiva- 
tion in  England  in  the  year  1697.  The  species 
called  the  runner  (phaaeolue  muUifionuJ  was 
introduced  from  South  America  in  the  year  1633. 
It  is  supposed  that  the  scarlet  variety,  which 
grows  so  tall  and  is  so  prolific,  was  first  culti- 
vated about  that  time  by  Tradescant,  the  cele- 
brated gardener  at  Lambeth.  It  was  then,  we 
are  told,  in  so  great  repute  for  its  flowers^  that 
they  formed  the  leading  ornament  in  the  nose- 
gays of  the  ladies ;  and  it  seems  to  have  kept  its 
place  only  as  an  ornamental  plant  for  nearly  a 
hundred  yean,  as  its  legumes  were  seldom  used 
as  an  edible  substance  until  brought  into  notice 
by  Miller  of  Chelsea,  in  the  eighteenth  century. 

The  general  chaiacteiistics  of  the  two  species 
are  the  same.  The  leaves  are  temate,  attached 
to  long  petioles;  and  the  flowers,  differing  in 
colour  according  to  the  variety,  grow  on  racemes 
or  short  lateral  branches,  coming  out  from  one 
common  peduncle.  These  are  succeeded  by  ob- 
long pods,  containing  shining  seeds  of  a  kidney 


The  stems  are  more  or  less  voluble  in  all ;  but 
those  of  the  dwarf  kind  are  of  very  low  growth, 
and  require  no  support.  The  stalks  of  the  run- 
ners ascend  eight  or  ten  feet,  and,  therefore,  either 
tall  sticks  are  provided  around  which  they  may 
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windy  or  they  are  planted  near  a  building  or  fence 
from  which  slender  cords  are  suspended,  and  the 
flexile  stems  as  they  rise  clasp  and  entwine  them- 
selves with  these.  "  It  deserves  notice,  that  in 
their  voluble  habit  of  growth  the  tendrils  turn 
to  the  right,  or  in  a  direction  contrary  to  the  ap- 
parent diurnal  course  of  the  sun.  This  aberra- 
tion from  the  common  habit  of  plants  has  been 
aeooonted  for  by  supposing  that  the  native  cli- 
mate of  the  scarlet  runner  will  be  found  to  lie 
south  of  the  equator,  and  that  the  plant,  although 
removed  to  the  northern  hemisphere,  is  still  obe- 
dient to  the  course  originally  assigned  to  it, 
turning  in  a  direction  which  in  its  native  climate 
would  be  towards  the  sun."  * 

Both  species  are  tender  plants,  and  seldom 
thrive  if  they  are  sown  very  early  in  the  season ; 
but  in  favourable  weather  they  are  prolific 
bearers,  especially  the  scarlet  runner,  which  for 
a  long  continuance  yields  a  plentiful  crop  from 
one  sowing.  Though  generally  supposed  to  be 
annuals,  the  runner  is  in  fact  a  bieimial,  fresh 
shoots  springing  up  from  the  root  the  second 
year. 

In  England,  only  the  immature  pod  is  used  as 
a  l^^me.  The  ripe  seeds  known  by  the  name 
of  haricots  are  prepared  in  various  ways  as  a  fa- 
vourite edible  in  France,  where  the  dwarf  white 
kidney-bean  is  extensively  cultivated  as  a  field 
crop,  to  furnish  a  supply  of  their  seeds,  which 
are  in  so  constant  demand.  The  seeds  of  the 
Dutch  runners,  which  are  larger  than  these,  and 
of  a  superior  quality,  are  made  into  a  kind  of 
soup,  which  is  held  in  much  esteem  in  Holland. 
The  leaves  likewise  of  the  kidney-bean  a£Ford 
when  boiled  a  culinary  vegetable  which  the  Nu- 
bians consider  an  excellent  esculent. 

Some  varieties  of  the  kidney-bean  are  found 
in  cultivation  throughout  almost  every  civilized 
country  of  the  western  as  well  as  Uie  eastern 
hemisphere.  The  small  black  beans  called  yW- 
coliiSf  which  are  in  general  demand  all  over 
Mexico,  are  no  doubt  a  kind  of  kidney-bean. 
Recent  traveUers  in  that  country  relate  that  im- 
mense fields  of  these  are  under  cultivation  for 
the  supply  of  the  large  cities,  where  they  form  a 
part  of  every  meal,  and  are  not  only  in  great  fa- 
vour with  the  inhabitants,  but  ai'e  considered 
excellent  even  by  strangers. 

Another  species,  the  Snail  Flower  (phasedus 
caracatta)j  so  named  from  the  Celtic  caracallay 
a  hood  or  head  dress,  is  a  very  curious  plant,  and 
will  grow  and  flower  freely  if  kept  clear  from 
the  red  spiders.  This  species  was  brought  by 
the  Portuguese  from  South  America,  and  thus 
introduced  into  the  gardens  of  Europe. 

Among  the  productions  of  Bomou,  Major 
Denham  enumerates  four  kinds  of  beans,  which 
are  raised  in  great  quantities,  called  mtueaqua, 
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marya,  ileeny^  and  kimma^j  all  known  by  the 
general  name  oigafoofy.  These  are  eaten  by  the 
slaves  and  the  poorer  people.  A  paste  com- 
pounded from  beans  and  fish  was  the  only  eat- 
able the  Major  and  his  companions  could  find  in 
the  towns  near  the  river. 

Thb  Lentil  CervumJ,  is  a  small  climbing 
plant,  with  weak  stalks,  about  a  foot  and  a  half 
high.  The  leaves  are  winged,  and  each  is  ter- 
minated by  a  tendril.  The  flowers,  of  a  pale 
purple  colour,  are  succeeded  by  short  flat  pods, 
containing  two  or  three  flat  round  seeds.  Ano- 
ther sort,  distinguished  as  the  French  lentil,  is 
of  much  larger  growth  than  the  former,  and  al« 
together  more  worthy  of  cultivation.  These 
plants  are  rarely  raised  in  England,  and  then 
only  as  food  for  cattle.  In  most  parts  of  the 
continent  they  are  cultivated  for  the  use  of  man, 
and  the  seeds  are  made  into  soups,  or  become  an 
ingredient  in  other  culinary  preparations.  They 
are  readily  softened  by,  and  mixed  with,  water, 
forming  with  it  a  pottage  of  a  chocolate  colour. 
In  Catholic  countries,  where  the  formulary  of 
the  church  enjoins  a  number  of  meagre  days, 
such  plants  as  the  kidney-bean  and  the  lentil  are 
more  cultivated  than  they  are  in  countries  where 
the  religion  of  the  people  does  not  prescribe  the 
same  observances.  In  England  there  are  no 
fasts  scattered  through  the  year  on  which  the 
people  are  expected  to  subsist  upon  pulse  witli 
the  addition  of  vegetable  oils.  The  use  of  hari- 
cots and  lentils  is  therefore  but  little  ^i^own  in 
this  country. 

The  Chick  Pea^  (deer  arietinum,J  is  another 
small  legume  which  is  occasionally  cultivated  in 
the  south  of  Europe,  especially  in  Spain,  where 
it  is  used  as  a  dyeing  ingredient  as  well  as  an 
article  of  food.  It  is  known  there,  and  on  the 
opposite  coast  of  the  Mediterranean,  by  the  name 
of  garavance  or  garvanzos.  These  seeds  do  not, 
like  most  other  pulse,  become  of  a  soft  and  pulpy 
consistence  by  boiling,  and  therefore  they  never 
constitute  a  dish  by  themselves,  but  are  strewed 
singly  as  a  garnish  over  certain  savoury  viands, 
and  form  part  of  the  oUa^  a  dish  composed  of 
bacon,  cabbage,  pumpkin,  and  garvanzos,  with 
which  a  Spanish  dinner  almost  invariably  com- 
mences. The  chick  pea,  when  parched,  has  been 
much  esteemed  among  many  nations  from  the 
earliest  periods  of  history,  and  in  that  state  it 
still  continues  an  article  of  great  consumption. 
According  to  Bellonius,  this  pea  was  the  parched 
pulse  which  formed  the  common  provision 
of  the  Hebrews  when  they  took  the  field;  and 
Cassianus  supposes  it  to  have  been  the  torrified 
seed  mentioned  by  Plautus  and  Aristophanes. 
The  frictum  deer  seems  also  to  have  constituted 
a  part  of  the  usual  food  of  the  lower  orders  at 
Rome. 

In  those  warm  and  arid  countries  where  tra- 
vellers are  constrained  to  carrj'  their  scanty  pro- 
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visions  with  them  across  vast  desert  tracts,  they 
gladly  supply  themselves  with  small  dried  suh- 
stances  which  reqaire  much  mastication,  and 
thus  stimulate  the  salivary  glands.  Under  these 
circumstances  parched  chick-peas,  or  leblMy,  are 
in  great  demand,  and  are  as  common  in  the  shops 
as  biscuits  in  those  of  England.  In  Grand  Cairo 
and  Damascus  there  are  many  persons  who  make 
it  their  sole  business  to  fry  peas,  for  the  supply 
of  those  who  traverse  the  desert. 

The  seeds  of  the  kerkedan,  a  small  shrub 
found  growing  wild  and  sometimes  cultivated  in 
the  north  of  Nubia,  are  made  into  a  kind  of 
bread,  and  form  the  principal  food  of  the  Ker- 
rarish  Arabs;  and  a  decoction  of  the  roasted 
grains  is  used  as  a  substitute  for  coffee.  Another 
shrub,  called  symkay  indigenous  to  the  same 
country,  produces  legumes  resembling  peas,  and 
containing  round  rose-coloured  seeds  which  af- 
ford excellent  nourishment  for  camels,  and  are, 
when  green,  employed  as  human  food.  These 
likewise  the  ^' Arabs  collect  and  dry,  and  by  hard 
boiling  obtain  from  them  an  oil  which  they  use 
instead  of  butter  to  grease  their  hair  and  bodies." 

Various  descriptions  of  pulse  are  cultivated  in 
the  East,  but  these  are  seldom  of  a  large  growth. 
The  culture  of  smaller  legumes  as  human  food, 
similarly  with  that  of  the  millets  and  other 
small-seeded  grains,  is  adapted  only  to  that  state 
of  society  in  which  the  money-price  of  labour 
is  low,  and  yet  where  the  climate  and  other  con- 
curring circumstances  are  obstacles  to  the  culti- 
vation of  the  more  valuable  kinds  of  vegetables. 
Moisture  and  heat,  as  well  as  a  soil  comparatively 
rich,  are  required  for  the  production  of  rice;  and 
the  cerealia  grown  in  more  temperate  climates 
cannot  be  raised  unless  there  be  either  a  suffi- 
ciency of  manure,  which  cannot  be  procured 
without  an  abundant  stock  of  domesticated  ani- 
mals, or  a  natural  richness  of  soil,  which  is  in- 
compatible with  dry  land  in  a  warm  climate. 

In  the  elevated  parts  of  India  which  lie  out  of 
the  direction  of  the  periodical  rains,  a  scanty  ir- 
rigation can  at  best  be  obtained,  and  that  only 
by  sinking  deep  wells,  or  by  constructing  tanks 
and  reservoirs  at  a  great  expence;  where  these 
imperfect  means  are  not  within  reach,  the  ground 
is  scarcely  ever  moistened,  as  probably  a  shower 
of  rain  does  not  fisdl  during  six  months.  Under 
these  circumstances  the  cultivation  of  pulse  is 
resorted  to  as  a  matter  of  necessity,  and  the 
smaller  and  the  more  hardy  these  are,  the  more 
certain  is  the  prospect  of  their  yielding  a  crop. 
In  sultry  climates  there  is  often  a  portion  of 
humidity  which  plays  in  the  atmosphere,  and 
which  will  form  dew  upon  the  leaves  of  a  plant, 
when  the  evaporative  power  of  the  naked  and 
baked  earth  is  so  great  that  not  a  condensed  drop 
will  settle  upon  it,  or  a  trace  of  moisture  be 
found.  From  this  cause  dew  may  be  seen  early 
in  the  morning  spangling  the  verdant  lawn  when 


there  is  no  humidity  whatever  upon  the  gravel 
walk;  and  upon  a  bumt-up  heath,  any  plant 
which  may  have  preserved  its  greenness,  will  at- 
tract moisture,  when  the  withered  grass  con- 
tinues perfectly  dry.  The  pulses  which  are 
sown  in  the  rainless  parts  of  India,  not  only 
preserve  themselves,  but  often  aid  in  preserving 
millet  and  other  small  grain  with  which  they 
are  mixed.  When  the  Hindu,  in  his  simple 
husbandry,  sows  several  kinds  of  seed  on  the 
same  land,  he  does  not  therefore  give  a  proof  of 
his  ignorance  of  the  art.  Thero  is  in  it  a  little 
of  the  schooling  of  experience,  the  practical 
knowledge  of  the  climate  with  which  he  has  to 
deal.  He  sows  his  small  grain  in  order  that  he 
may  have  a  good  crop  if  the  season  9hould  send 
him  rain;  and  he  at  tiie  same  time  sows  pulse  in 
order  that  he  may  not  only  reap  pulse  in  the 
event  of  a  drought,  but  that  he  may  even  then 
perhaps  obtain  with  it  a  little  accompanying 
grain.* 

Thb  Lufinb,  (lupintu.)  The  name  of  this 
well  known  plant  is  said  to  be  derived  from  lupus 
(a  wolf),  because  it  devours,  as  it  were,  all  the 
fertility  of  the  soil;  but  this  seems  a  very  doubt- 
ful explanation.  These  plants,  of  which  there 
are  several  species  and  varieties,  are  border  flowers 
in  much  esteem  in  gardens  for  their  velvet-like 
leaves  and  fine  large  flowers.  They  are  vigorous 
growing  plants,  and  if  cultivated  in  the  field? 
would  afford  the  agriculturist  a  considerable 
bulk  of  herbage. 

The  white  lupine  is  supposed  to  be  the  species 
that  was  cultivated  for  this  purpose  by  the  Ro- 
mans, though  the  yellow  species  is  what  is  grown 
in  the  fields  in  the  present  day  in  Italy,  as  human 
food.  In  the  south  of  France  the  same  plant  is 
grown  in  the  extensive  plains  of  dry,  poor  soil 
of  that  country,  as  a  meliorating  crop,  to  be 
ploughed  in  where  red  manure  is  to  be  procured, 
and  where  clover  or  other  herbage  would  not 
grow.  The  perennial  and  ligneous  species  may 
be  increased  by  pieces  of  the  root,  but  they  all 
seed  freely. 

BiTTEB  Vetch,  (orcibus,)  This  tribe,  of  which 
there  are  several  species  common  in  the  fields  of 
Britain,  are  easily  known  by  their  yellow  and 
white  papilionaceous  blossoms. 

The  orobua  luteus  Haller  considera  as  one  of 
the  handsomest  of  the  papilionaceous  family. 
Orobus  tuberosuSy  according  to  Ughtfoot,  is  in 
great  esteem  among  the  highlanders  of  Scotland 
for  the  tubercles  of  the  root.  They  dry  and  chew 
them  in  general,  to  give  a  better  relish  to  their 
liquor.  They  also  affirm  them  to  be  good  against 
most  disorders  of  the  chest,  and  that  by  theii 
use  they  are  enabled  to  repel  hunger  and  thirst 
for  a  long  time.  In  Breadalbane  and  Rosshire, 
they  sometimes  bruise  and  steep  them  in  water, 
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and  make  an  agreeable  fermented  liquor  with 
them.  They  hare  a  sweet  taste,  somewhat  like 
the  roots  of  liquorice,  and  when  boiled  are  well 
flavoured  and  nutritiTe;  and  in  times  of  scarcity 
hare  served  as  a  substitute  for  better  food. 
Boiled  well  a  fork  will  pass  through  them,  and 
dried  slightly  and  I'oasted,  they  are  served  up  in 
Holland  and  Flanders  in  the  manner  of  chestnuts, 
^which  they  resemble  in  flavour.  Dickson  re- 
commends cultivating  them  in  a  bed  or  border 
of  light,  rich  soil,  paved  at  the  depth  of  twenty 
inches,  to  prevent  their  roots  from  running  down. 
Plant  the  tubers  six  inches  apart,  and  three  inches 
below  the  surface.  The  second  year  some  will 
be  fit  to  gather,  and  by  taking  only  the  largest, 
the  bed  will  continue  productive  for  several  years, 
adding  some  fresh  compost  every  year. 

Lathtrus.  Of  this  genus  the  chickling 
vetch,  the  sweet  pea,  everlasting  pea,  &c.,  are  well 
known  species. 

The  Chicklino  Vetch,  CI,  satifnss,J  is  fre- 
quently cultivated  on  the  continent.  The  straw 
Lb  used  for  the  stable,  and  a  white,  light,  and 
pleasant-flavoured  bread  was  made  from  the 
flower  of  the  seed;  but  it  produced  such  dreadful 
efiects  in  the  last  century,  that  the  use  of  it  was 
forbid  by  the  governments  of  the  countries  in 
which  it  was  raised.  Mixed  with  one  half  of 
wheaten  flour,  a  perfectly  harmless  and  good 
bread  is  produced;  but  when  employed  alone, 
and  eaten  for  some  time,  the  most  singular  rigid- 
ity of  the  muscles  and  paralyeis  of  the  limbs  are 
brought  on. 

These  symptoms  usually  appear  on  a  sudden, 
and  without  any  previous  pain;  but  sometimes 
they  were  preceded  by  a  weakness  and  disagree- 
able sensation  about  the  knees.  The  cold  and 
hot  bath  fomentations  and  stimulating  ointments, 
were  tried  without  efi^ect  by  the  people;  the  af- 
fection was  regarded  as  incurable,  and  not  being 
very  painful  or  fatal,  was  endured  by  them  with 
patience  and  unconcern. 

Swine  fed  with  this  meal  lost  the  use  of  their 
limbs,  but  grew  very  &t  lying  on  the  ground. 
A  horse  fed  some  months  on  the  dry  herb  was 
said  to  have  his  legs  perfectly  rigid :  cattle  are 
reported  to  grow  lean  on  it,  but  sheep  are  not 
affected.  Pigeons,  especially  young  ones,  loose 
the  power  of  walking  by  feeding  on  the  seed. 
Poultry  will  not  readily  touch  it,  but  geese  eat 
it  without  any  apparent  damage.  In  some 
parts  of  Switzerland  cattle  feed  on  the  herb 
without  any  harm.  It  becomes  a  question  of 
some  interest,  then,  whether  the  nature  of  the 
soil  may  not  contribute  to  the  deleterious  quali- 
ties of  the  plant.  It  is  remarked  that  the  seed 
from  a  strong  rich  soil  is  much  more  deleterious 
than  that  from  a  light  dry  one. 

Fabbroni,  who  wrote  at  Florence  in  1786,  says 
that  the  government  there  has  cautioned  the  pea- 
sants against  the  use  of  this  vetch,  swine  having 


lost  the  use  of  their  limbs  by  being  fed  on  it  ex- 
clusively. The  peasants,  however,  eat  it  boiled 
or  mixed  with  wheat  flour,  in  the  quantity  of 
one-fourth,  without  any  harm. 

The  Sweet  Pea,  (kUhyrus  odoratusyj  is  one 
of  the  most  esteemed  of  garden  annuals.  Its 
sweet  scent,  and  the  beauty  of  the  flowers,  ren- 
dering it  a  general  &vourite. 

Saint-foin,  (hydesarum  cnobrychu.)  This  is 
a  deep  rooting  perennial,  with  branching,  spread- 
ing stems,  compound  leaves,  and  showy  red 
flowers.  It  is  indigenous  to  many  parts  of 
Europe,  and  found  exclusively  on  dry  chalky 
soils,  where  it  is  of  great  duration.  It  has  been 
long  cultivated  in  France  and  in  other  parts  of 
the  continent,  and  as  an  agricultural  plant  a  good 
deal  in  England  in  the  chalky  districts;  and  its 
peculiar  vidue  is,  that  it  may  be  grown  on  soils 
unfit  for  being  constantly  under  tillage,  and 
which  would  yield  little  under-graas.  This  is 
owing  to  the  long  and  descending  roots  of  the 
saint-foin,  which  will  penetrate  and  thrive  in 
the  fissures  of  rocky  and  chalky  undernstrata. 
Its  herbage  is  said  to  be  eqnally  suited  for  pas- 
turage or  for  hay;  and  eaten  green  it  is  not  so 
apt  to  swell  or  hove  cattle  as  the  clovers  or 
lucem. 

Arthur  Young  says,  that  upon  soils  proper 
for  this  grass,  no  fanner  can  sow  too  much  of  it; 
for  it  is  one  of  the  most  valuable  herbage  plants 
we  owe  to  the  bounty  of  Providence.  The  deeper 
the  soil  is  stirred,  previously  to  sowing,  the 
better.  The  seed  is  generally  put  in  broad-cast, 
at  the  rate  of  three  6r  four  bu^els  the  acre;  and 
sometimes  a  little  red  clover  is  sown  afterwards 
to  produce  a  crop  the  second  season,  when  the 
saint-foin  plants  are  but  small.  When  saint- 
foin  is  annually  mown,  it  should  be  top-dressed 
with  manure;  but  if  only  occasionally  mown, 
the  benefits  derived  from  the  grazing  of  sheep  or 
cattle  will,  to  a  considerable  extent,  answer  for 
surface  dressings  in  a  plant  that  derives  a  part 
of  its  nutriment  from  the  subsoil.  Saint-foin 
is  highly  nutritive,  either  cut  green  or  made 
into  hay.  The  produce  on  a  medium  of  soils 
and  cultivation,  may  probably  be  estimated  at 
from  about  one  and  a  half  to  two  tons  the  acre; 
and  on  the  poorer  and  thinner  staple  sorts  of 
land,  it  will  perhaps  seldom  afford  less  than  from 
a  ton  to  a  ton  and  a  half  on  the  acre.  One 
thousand  parts  of  saint-foin  afibrded  Sir  H. 
Davy  thirty-nine  of  nutritive  matter,  which  is 
the  same  as  that  afforded  by  the  red  and  white 
clover.  The  usual  dumtion  of  saint-foin  in  a 
profitable  state,  is  from  eight  to  ten  years.  It 
usually  attains  its  perfect  growth  in  about  three 
years,  and  b^ns  to  decline  towards  the  eighth 
or  tenth  on  calcareous  soils,  and  about  the  seventh 
and  eighth  on  gravels.  There  are  instances, 
however,  of  fields  of  this  plant  which  had  been 
neglected  and  left  to  run  into  pasture,  in  which 
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plants  have  been  found  upwards  of  fifty  years 
from  the  time  of  sowing.  It  has  been  cultiTated 
upwards  of  a  oentuiy  on  the  Cotswold  hills,  and 
three  sorts  of  it  have  been  traced  down  into  stone 
quarries  from  ten  to  twenty  feet  in  length;  and 
in  Germany,  Von  Thaer  found  them  attain  the 
length  of  sixteen  feet.  In  general,  the  great 
enemy  to  the  endurance  of  saint-foin  is  the  grass 
which  accumulates  and  forms  a  close  turf  on  the 
surfiice,  and  thus  chokes  up  the  plant.* 

Melilot,  (meliUftus.)  The  species  of  this 
family  are  similar  to  the  lotus,  and  are  the  favourite 
resort  of  bees;  hence  the  name  from  mel^  honey, 
and  lottu.  The  m.  ojficinalisy  is  one  of  the  plants 
which  imparts  the  peculiar  smeU  to  hay.  It  is 
also  employed,  and  forms  the  chief  ingredient,  in 
flavouring  the  Swiss  cheeses  called  Gruyere.  No 
doubt  the  milk,  obtained  by  the  pasturage  formed 
of  a  mixture  of  various  aromatic  herbs,  contri- 
butes to  the  peculiar  excellency  of  these  cheeses; 
but  the  flowers  and  seeds  of  the  melilot,  bruised 
and  mixed  with  the  curd,  imparts  an  additional 
flavour. 

Trefoil,  or  Clovbr,  (trifoUumy)  literally  a 
plant  with  three  leaves.  Two  of  the  most  valu- 
able herbage  plants,  the  red  and  white  clover, 
are  the  most  remarkable  species  of  this  genus. 

^Notwithstanding,''  says  Loudon,  ^all  that 
has  been  said  of  the  superiority  of  lucem  to 
clover,  and  of  the  excellence  of  saint-foin,  and 
other  plants  of  the  pea  tribe,  yet  the  red  clover 
for  mowing,  and  the  white  species  for  pasturage, 
aro,  and  probably  ever  will,  be  found  to  excel 
all  other  plants  in  these  respects.  The  yellow 
clover,  (t,  proevmbus,)  and  the  cow  or  meadow 
clover,  ("t,  medium,)  are  also  cultivated,  but  they 
arefiir  inferior  to  the  others.  The  meadow  clover 
is  a  useful  addition  to  the  white  sort,  in  laying 
down  permanent  pastures.  The  yellow  grows 
on  poor  soils,  but  the  herbage  is  not  much  liked 
by  cattle.  The  soil  best  adapted  for  clover  is  a 
deep  sandy  loam,  which  is  favourable  to  its  long 
tap  roots;  but  it  will  grow  in  any  soil  provided 
it  be  diy.  So  congenial  is  calcareous  matter  to 
clovers,  that  the  mere  strewing  of  lime  on  some 
soils,  will  call  into  action  clover  seeds,  which,  it 
would  appear,  have  lain  dormant  forages.  At  least 
this  appears  the  most  obvious  way  of  account- 
ing for  the  well  known  appearance  of  white  clover 
in  such  cases*  The  climate  most  suitable  for  the 
clovers,  as  of  most  plants  natives  of  Europe,  is  one 
neither  very  hot,  nor  very  cold  and  dry.  Most 
leguminous  plants  delight  both  in  a  dry  soil  and 
climate,  and  warm  temperature ;  and  the  clover  will 
be  found  to  produce  most  seed  under  such  circum. 
stances ;  but  as  the  production  of  seed  b  only  in 
some  situations  an  object  of  the  farmer'sattention, 
a  season  rather  moist,  provided  it  be  warm,  is  al- 
ways attended  by  the  most  bulky  crops  of  clover 
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herbage.  The  time  of  sowing  seeds  is  generally 
the  spring,  during  the  com  seed  time,  or  from 
February  to  May,  but  they  may  be  also  sown 
from  August  till  October;  and  when  they  are 
sown  by  themselves,  that  is,  unaccompanied  by 
any  com  crop,  this  will  be  found  the  best  sea- 
son, as  the  young  plants  are  less  liable  to  be 
dried  up  and  impeded  in  their  progress  by  the 
sun  than  when  alone  in  spring,  and  remaining 
tender  and  unshaded  during  the  hot  and  dry 
weather  of  July.  The  manner  of  sowing  is 
almost  always  broad-cast.  When  sown  with 
spring  com,  clover  and  grass  seeds  are  usually 
put  in  immediately  after  the  land  has  been  pul- 
verized by  harrowing  in  the  com  seed,  and  are 
themselves  covered  by  one  course  more  of  the 
harrows;  or  if  the  com  is  drilled,  the  small  seeds 
are  sown  immediately  before  or  after  hand  hoe- 
ing, and  the  land  is  tiien  finished  by  a  course  of 
the  harrows.  The  quantity  of  seed  varies  from 
eight  to  fourteen  pounds  per  acre,  according  to 
the  intention  of  tiie  crop,  and  the  quantity  of 
grass  seeds  sown  along  with  the  clover. 

The  clover  and  rye  grass  crop  is  either  cut 
green  or  made  into  hay,  or  fed  upon  by  cattle. 
The  produce  of  clover  hay,  without  any  mixture 
of  rye  grass,  on  the  best  soils,  is  from  two  to 
three  tons  per  acre;  and  in  this  state,  in  the  Lon- 
don market,  it  generally  sells  20  per  cent,  higher 
than  meadow  hay,  or  clover  and  rye  grass 
mixed. 

The  produce  in  seed  may  generally  be  from 
three  to  four  and  five  bushels  per  acre,  weighing 
from  two  to  three  hundred  weight. 

Tree  Medick,  (medioago  arborea.)  This 
shrub  is  supposed  to  be  the  dtysw  of  the  ancients. 
It  flowers  Uie  greater  part  of  the  year,  beginning 
in  April,  and  continuing  till  December,  and  with 
its  delicate  stem  and  handsome  leaves,  forms  a 
conspicuous  ornament  in  the  shrubbery.  It 
grows  in  great  plenty  in  Abruzza,  and  other 
parts  of  the  kingdom  of  Naples,  where  the  goats 
feed  on  it,  and  their  milk  yields  abimdance  of 
cheese. 

It  seems  to  be  the  shrub  alluded  to  by  ViiigU 
and  Columella  as  the  citysus.  In  this  country, 
however,  it  has  not  been  found  useful  as  an  ar- 
ticle of  food  for  animals ;  and,  indeed,  will  not 
grow  luxuriantly  except  in  gardens  and  warm 
shrubbery  groimd. 

LvcsRN,  (medicago  scUivay)  is  a  deep  rooting 
perennial  plant,  sending  up  numerous  small  and 
clover-like  shoots,  with  blue  or  violet  spikes  of 
flowers.  It  is  highly  praised  by  the  Roman 
writers,  and  \a  also  of  great  antiquity  in  Old 
Spain,  Italy,  and  the  south  of  France;  and  is  much 
cultivated  in  Persia  and  Peru,  where  it  Is  mown 
all  the  year  round. 

In  Britain  it  excited  little  attention  till  Harte 
brought  it  into  notice  in  1757>  and  though  much 
extolled,  has  not  yet  found  great  reception  in 
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thia  eounti;.  It  Is  less  hftrdy  than  red  c1ot«t, 
teqniriiig  three  or  four  jean  before  it  Attains  its 
fall  growth,  thus  becoming  lem  adapted  for  pro- 
fitable <:ropp!iig  in  the  rotations  of   English 

The  yellow  or  Swiss  locem  fm-faloataj,  is  a 
ooaner  and  much  more  hardy  plant  tlian  the 
other.  The  toil  Baited  for  the  growth  of  lac«n 
should  be  dry  and  fiiable,  and  rather  tandy,  bat 
good  and  deep.  The  climate  reqoires  to  be  warm 
and  dry.  The  seed  should  be  town  early  in  the 
firing  months.  From  fifteen  to  twenty  poanda 
p«r  acre  of  broad-cast,  u  the  quantity  nsaally 
nqnired. 

The  mowing,  9cc.  of  this  plant  is  the  same  as 
that  used  for  dorer.  According  to  Sir  B.  Davy, 
the  natritire  qualities  of  the  plant  are  two  and 
three  tenths  percent.;  and  are  to  that  of  thecloTeiH 
and  aunt-fbin  as  twenty-thiee  to  thirty-niae. 

Hop  Tbxfoh,  (ntdioago  lupulina,)  is  by  aome 
ctnundttrcd  the  thtmrtxt  of  the  Irish.  It  very 
neariy  resembles  the  common  yellow  clover,  but 
islaigerthan  that  plant,  and  is  a  perennial,  while 
the  clover  is  an  annual. 

LiqDOBioa  (  Glfgrrkita  gloira) .  This  is  a  per- 
onnial  deep-rooted  plant,  with  hert>aceoai  Etallu, 
four  to  fire  feet  in  height,  pinoated  alternate 
lesTea,  and  small  blue,  violet,  white,  or  pnrplisb 
papilionaceous  flowera,  disposed  in  axillary  heads 
or  spiiies.  It  belongs  to  the  natural  order  L«ga- 
fnmoKc,  and  to  the  class  diadtlphia,  and  order 
deeandria  of  Linaana. 


»  ii  '■'  ■ 

liqnoiTce  is  a  native  of  the  south  of  Europe, 
and  appears  to  have  been  cultivated  in  England 
suKS  the  time  of  Elizabeth.  The  chief  places 
where  it  was  long  reared  in  any  quantity  for 
sale,  were  Pontefiact  in  Yorkshire,  Worksop  in 
Nottingbamsbire,  and  Godalming  in  Snney.  It 
is  now,  however,  iwsed  by  many  gardeners  in 
the  vicinity  of  London,  by  which  the  London 
market  is  supplied  with  roots  in  no  respect  infe* 
nor  to  those  of  warmer  climates. 

It  requires  a  deep  sandy  loam,  trenched  by  the 
spade  or  plough  to  two  or  three  feet  deep,  and 
manured  if  neceesary.    The  plants  are  procured 


from  old  plantadons,  and  consist  of  those  side 
roots  which  have  eyes  or  bads.  The  plauting 
season  is  either  October  or  February,  and  March; 
the  Utter  is  preferable.  The  plants  hm  dibbled 
in,  in  rows  three  feet  apart.  The  plants  do  not 
rise  above  a  foot  the  flrat  season,  and  take  three 
years  before  the  root  is  fit  for  nse. 

Decoctions  of  this  root  yield  an  extract  con- 
taining a  large  quantity  of  saocbarine  matter  and 
mucilage,  with  a  little  bitter  extract.  It  is  used 
in  medicine  under  various  forms,  and  is  the  black 
sugar,  or  Spanish  joice,  so  generaUy  known. 
The  liquorice  roots  are  also  used  by  brewers,  to 
a  condderable  extent,  in  the  manu&cture  of 

Liquorice  joice  has  been  bmed  nnce  the  days 
of  Hippocratea  as  useful  in  allaying  thirst.  Dr 
CuUen  sappoees,  however,  that  this  property 
does  not  actually  belong  to  the  saccharine  jnice; 
bnt  that  if  a  piece  of  ^e  root  be  chewed  till  all 
this  juice  b  extracted,  there  remains  a  hitter 
which  acta  on  the  salivaiy  glands,  and  this  may 
oonliiboto  to  remove  tbint. 

CHBnHDT  Beut  (caitatiotpentttan  AtutraU). 
This  bean  was  discovered  by  Mr  Cunninghun 
upon  the  banks  of  the  river  Brisbane,  which 
flows  into  Morton  bay.  New  South  Wales.  It 
grows  on  a  large  handsome  tree,  which  belongs 
to  a  new  and  undeecribed  genus,  in  many  par- 
tiealars  allied  to  tiie  robinia.  The  leaves  are 
pinnat«d  on  long  footstalks,  the  leaflets  entire, 
with  a  terminal  one.  The  flowers,  which  are 
papiliouaoeons,  are  produced  at  the  bases  of  the 
leaves  in  conMderabls  numbers,  not  unlike  those 
of  the  robinia  hispida.  Those  flowers  are  suc- 
ceeded by  large  hard  pods,  of  a  brown  cinnamon 
colour.  Ths  pods  cont^n  a  varying  number  of 
round  seeds,  or  beans,  compressed  on  one  ude, 
and  covered  with  a  thin  looee  shell  of  a  chestnut 
colour.  When  these  beans  are  roosted  they  have 
much  the  flavour  of  chestnuts,  and  may  yet  prove 
in  that  country  a  wholesome  article  of  food. 

Though  not  belonging  to  the  bmily  of  pulses, 
the  following  plant  may  here  be  described  as  in- 
termediate between  this  (iuuily  and  the  grami- 

BocR-WBUT  fpotygmum/apoiyrumj,  or  beech 
wheat,  fivm  its  seed  resembling  the  mast  of 
beech.  Ottandria,  triffjmia,  Linn.;  nat.  order, 
po^lffonete.  Buck-wheat  is  conMdered  a  native  of 
Asia,  though  sometime*  found  in  Europe  in  a 
seemingly  wild  state.  It  will  not,  however,  bear 
the  frostfl  of  our  springs,  or  the  severity  of  win- 
ter. In  China  and  other  eastern  countriea  it  fs 
cultivated  as  a  bread-corn.  The  meat  of  the 
seed  is  also  used  in  cooking,  and  in  making  a 
kind  of  coarse  bread.  In  various  parts  of  Europe. 
Buck- wheat  is  an  annual  plant,  growing  rather 
handsome,  with  branched  herbaceous  stems,  hav- 
ing leaves  which  at  first  are  roundish,  but  after- 
wards become  arrow-shi^ed,  rasnnbling  some- 
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what  those  of  ivy,  but  being  longer  pointed  and 
much  softer.  The  stalk  is  round  and  hollow ; 
its  general  colour  is  green,  but  it  sometimes  has 
a  reddish  tinge.  It  commonly  grows  to  the 
height  of  about  thirt/  inches.  At  almost  every 
joint  of  the  stalk,  lateral  branches  shoot  out, 
which  are  terminated  by  purplish  flowers,  and 
these  are  succeeded  by  small  triangular-shaped 
seeds,  which  are  of  a  brownish-black  colour  on 
the  outside,  and  white  within.  This  grain  is 
usually  sown  in  May  or  June,  and  is  of  such  ra- 
pid growth,  that  it  generally  ripens  its  seeds 
within  about  one  hundred  days  from  the  time 
of  sowing.  It  will  thrive  in  any  soil,  even  in 
those  which  contain  little  else  than  sand.  The 
laigest  increase  is,  however,  obtained  from  dry 
ground,  which  has  been  thoroughly  ploughed 
and  pulverized ;  and  in  such  circumstances,  as 
much  as  fifty  or  sixty  bushels  have  been  reaped 
from  an  acre,  on  which  only  one  bushel  of  seed 
has  been  bestowed. 

This  plant  is  more  generally  cultivated  for  the 
sake  of  its  green  fodder,  and  then  the  seed  is 
strewn  much  thicker,  as  much  as  three  or  four 
bushels  being  allotted  to  the  acre.  If  the  season 
is  forward,  and  the  weather  continues  warm, 
buck- wheat  may  be  sown  for  this  purpose  in 
April,  and  will  bear  cutting  twice  during  the 
summer ;  but  the  slightest  degree  of  frost  will 
destroy  it  entirely.  When  it  is  thus  intended 
to  apply  the  plant  as  green  meat,  a  sufficient 
quantity  should  be  cut  one  day  for  the  consump- 
tion of  the  next.  The  state  most  proper  for  cut- 
ting is  when  the  blossoms  are  making  their  ap- 
pearance. 

All  animals  are  fond  of  this  food,  and  will 
thrive  upon  it.  When  given  to  cows  it  causes 
them  to  yield  an  abundance  of  excellent  milk, 
which  makes  good  butter  and  cheese.  The  stalk 
and  leaves  will  continue  green  during  the  driest 
weather,  even  when  all  the  grasses  in  the  mea- 
dows are  burnt  up.  The  straw  or  haulm  is 
sometimes  given  in  a  dry  state  to  cattle,  but  is 
not  then  so  useful  as  when  green. 

Buck-wheat  is  also  sometimes  sown  in  order 
that  the  plants  may  be  ploughed  into  the  ground, 
and  serve  as  manure  in  the  process  of  bringing 
lands  into  proper  order  for  other  crops.  The 
time  most  proper  for  this  ploughing  is  w^hen  the 
blossoms  are  full  upon  the  plants,  as  they  are 
tlien  in  their  most  succulent  state.  The  land  is 
then  left  at  rest  for  some  months,  during  which 
time  the  vegetable  matter  of  the  buck-wheat  be- 
comes fermented  and  decomposed.  The  variety 
known  as  Tartarian  buck-wheat,  polygonum  tar- 
taricum^  being  of  more  luxuriant  growth  than 
the  common  sort,  fagopyrwn^  has  been  prefer- 
ably recommended  for  this  object. 

Birds  are  exceedingly  fond  of  the  seeds,  and 
one  of  the  principal  uses  made  of  them  in  this 
country  is  to  feed  pheasants  during  the  winter, 


in  spots  set  apart  for  the  preservation  of  that 
species  of  game.  With  this  object,  the  grain  is 
sometimes  sown  in  these  preserves,  and  left  stand- 
ing, to  afford  both  cover  and  food  to  the  birds ; 
at  other  times  the  straw  is  taken  unthreshed,  and 
left  in  heaps  at  intervals  throughout  the  places 
where  the  birds  resort.  Such  an  abundance  of 
their  favourite  food  will  not  only  prevent  phea- 
sants from  rambling,  but  frequently  allures  others 
f]N)m  spots  where  an  equally  comfortable  provi- 
sion is  not  made. 

Horses  are  fond  of  the  seeds,  which  are  some- 
times given  to  them  in  conjunction  with  oats; 
it  is  proper,  however,  in  such  case,  to  subject 
the  buck-wheat  to  the  previous  operation  of 
crushing.  Pigs  are  often  fattened  upon  buck- 
wheat ;  and  it  is  said,  that  if  this  food  be  given 
to  them  in  great  quantity  at  first,  it  will  occa- 
sion the  animals  to  exhibit  symptoms  of  intoxi- 
cation, so  that  they  run  squeaking  and  tumbling 
about  in  a  grotesque  manner.  As  they  become 
habituated  to  the  use  of  the  grain,  such  an  effect 
ceases.  It  is  necessary  to  crush  the  seeds  for 
this  purpose  also. 

Buck- wheat  is  sometimes  used  by  distillers,  it 
being  capable  of  yielding  a  considerable  quantity 
of  good  spirit.  This  use  is  made  of  it  to  a  great 
extent  at  Dantzig,  where  an  extensive  manufac- 
ture of  cordial  waters  is  continuaUy  carried  on. 

The  poor  of  some  countries  mix  the  meal  of 
buck-wheat  with  a  small  proportion  of  wheat- 
flour,  and  make  a  kind  of  bread  of  the  compound, 
which  is  black  and  bitter,  and  deficient  in  a  due 
degree  of  nourishment.  In  Brabant  it  is  not  un- 
usual for  persons  who  derive  a  profit  from  keep- 
ing bees  to  sow  this  grain  near  to  their  dwell- 
ings, they  being  of  opinion  that  no  plant  is  equal 
to  it  for  affording  to  those  insects  a  proper  sup- 
ply of  materials  whence  their  sweet  store  is  ela- 
borated. 


CHAP.  XXXIV. 

ROSACBiE — THE     APPLE,     PEAB,     <^UINCE,    PLUMB, 
PEACH,  CHERRY,  STRAWBERRY,  RASPBERRY,  &C. 

The  natural  family  rosaces  embraces  a  cou- 
sider^le  number  of  plants  of  the  herbaceous 
kind,  shrubs,  and  trees.  It  takes  its  name  from 
the  rose,  which  may  be  considered  as  the  type  of 
the  family.  Besides  this,  the  chief  of  ornamental 
flowers,  it  comprehends  other  fftvourites  of  the 
garden,  as  the  potentillas,  geums,  &c.  This 
family  also  includes  all  the  most  important  fruits 
of  tlie  temperate  regions.  Thus,  to  the  genera 
pyrusy  belong  the  apple  and  pear;  to  prunusy 
the  plumb  and  apricot ;  to  amygdalWj  the  peach, 
nectarine,  and  almond ;  cricbotryay  the  loquat ; 
mesphihts^  the  medlar;    iydcniay  the  quince; 
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whfle  fragruria  contains  the  sirawbeny,  rasp- 
beny,  and  bramble. 

The  medioinal  properties  of  many  plants  of 
this  fiunily  are  not  less  active  than  their  fruits 
are  excellent.  The  principal  of  these  is  the  weU 
known  prussio  acid,  which  exists  in  abundance 
in  the  leaves  and  kernels  of  many  genera,  espe- 
cially in  prunuB  and  omsfgdalus.  It  is  the  active 
ingredient  in  laurel  water,  which,  when  taken 
in  small  dosea^  acts  either  as  an  emetic  or  violent 
purgative,  and  in  larger  doses,'  proves  almost  in- 
stantly fatal  by  at  once  destroying  the  irritabi- 
lity of  animal  fi1»e  without  any  organic  change 
of  structure,  such  as  inflammation.  Some  of 
the  other  genera,  as  the  drupaeMSy  yield  a  gum, 
sinnlar  to  gum  Arabic ;  and  this  shows  the  near 
^Einity  of  the  two  families  of  leguminomB  and 
roMceas.  Others  yield  an  astringent  principle, 
and  are  raiployed  in  medicine  and  the  arts.  The 
root  of  the  tormentilla  was  formerly  used  in 
Scotland  for  tanning  leather,  and  is  still  so  used 
in  the  Ferro  iaiands;  while  that  of  the  capoUim 
cherry  is  similarly  employed  in  Mexico.  The 
hark  otprwMU  Virgimtma  is  used  as  a  febrifuge 
in  the  United  States  of  America;  and  that  of 
poteniiUa  repUms  has  been  praised  for  the  same 
properties.  The  root  oigeumnrbaatum  has  been 
found,  by  Milandi  and  Moretti,  to  contain  one- 
eleventh  of  its  weight  of  tannin.  It  has  been 
used  both  in  America  and  Europe  as  a  substitute 
for  Peruvian  bark.  The  leaves  of  drpiu  octop^ 
tola  in  the  north  of  Europe,  of  rubus  arcticUB  in 
Norway,  of  prumu  spinosa  and  (mum,  and  of 
roM  rMffinosOy  have  been  dried  and  used  as  a 
sort  of  substitute  for  tea.  The  bark  of  the  root 
offfoUenia  trifoUata  is  remarkable  in  having,  in 
addition  to  the  astringency  already  mentioned, 
an  emetic  property,  on  which  account  it  is  em- 
ployed in  North  America  in  place  of  ipecacuanha. 
It  is  said  that  a  similar  power  exists  in  other 
Bpkxei.  The  family  rosaeeai  nearly  coiresponds 
to  the  class  icasandria  of  Linnspus.  The  leaves 
are  alternate,  simple,  or  compound,  aecompanied 
at  the  base  by  two  persistent  stipules,  sometimes 
united  to  the  petiole.  The  calyx  is  monopeta- 
lous,  with  four  or  five  divisions ;  the  corolla  con- 
sists generally  of  four  or  five  regularly  spreading 
and  delicate  petals;  the  stamina  are  generally 
very  numerous  and  distinct ;  the  pistil  is  formed 
of  one  or  several  carpels,  either  free  and  distinct, 
or  adherent  by  their  outer  sides  to  the  calyx; 
sometimes  they  are  also  united  to  each  other,  or 
collected  into  a  kind  of  capitulum  upon  a  recep- 
tacle ;  the  style  is  always  more  or  less  lateral, 
and  the  stigma  simple.  The  form  and  position 
of  the  fruit  is  extremely  diversified. 

We  proceed  to  consider  the  fruit-bearing  trees 
and  plants  of  this  family,  and  shall  commence 
with  the  apple. 

Thb  Amjt  (pyrut  maiusj.  The  English 
name  of  this  well  known  firuit  is  said  to  be  de- 


rived firom  the  Greek  apios^  and  the  Celtic  api^ 
both  signifying  a  fruit.  The  apple  is  essentially 
a  fruit  of  the  colder  and  more  temperate  regions 
of  the  globe,  over  which  it  is  almost  universally 
spread  and  cultivated.  The  tree  attains  a  mode- 
rate height,  with  spreading  branches;  the  leaf 
ovate,  and  the  flowers,  terminating  in  umbels, 
are  produced  from  the  wood  of  the  former  year, 
but  more  generally  from  very  short  shoots  or 
spurs,  from  wood  of  two  years'  growth.  The 
f^t  is  roundish,  umbilical  at  the  base,  and  of 
an  acid  flavour.  The  original  of  the  cultivated 
apple  is  the  wild  crab,  which  is  armed  with 
spines  or  thorns,  has  senate  leaves,  and  a  small 
extremely  acrid  fruit,  and  is  to  be  found  as  an 
indigenous  tree  in  most  of  the  countries  of  Eu- 
rope. From  the  crab  all  the  numerous  varieties 
of  the  apple,  which  are  cultivated  so  extensively 
in  most  parts  of  Europe  and  in  North  America, 
have  been  derived.  The  apple  tree  is  supposed 
by  some  to  attain  a  great  age.  Haller  men- 
tions some  trees  in  Herefordshire  that  attained  a 
thousand  years,  and  were  highly  prolific;  but 
Knight  considers  two  hundred  years  as  the  or- 
dinary duration  of  a  healthy  tree,  grafted  on  a 
crab  stock,  and  planted  in  a  strong  tenacious  soil. 
Speiohly  mentions  a  tree  in  an  orchard  at  Bnr- 
ton-joyce,  near  Nottingham,  of  about  sixty  years 
old,  with  branches  extending  from  seven  to  nine 
yards  round  the  bole,  which  in  1792  produced 
upwards  of  a  hundred  pecks  of  apples.  Of  all 
the  different  fruits  of  the  colder  latitudes,  the 
apple  is  perhaps  the  most  serviceable.  It  is  of 
easy  culture,  remains  the  longest  in  season,  is 
used  in  the  greatest  number  of  ways,  and  is  uni- 
versally relished.  The  stone  fruits  of  the  Bri- 
tish orchard  keep  only  for  a  few  days,  unless 
they  are  preserved,  and  in  this  state  they  lose 
that  natural  flavour  on  which  their  value  chiefly 
depends.  Many  of  the  finer  pears  keep  only  for 
a  short  time,  when  they  ferment  and  become 
vapid ;  while  there  are  apples  of  very  rich  fla- 
vour, which,  with  care,  can  be  preserved  from 
one  fruit  season  till  the  commencement  of  an- 
other. 

The  celebrated  traveller  Von  Buch  has  re- 
marked, that  the  apple  and  the  commoner  fruit 
trees  grow  in  the  open  air  wherever  oaks  thrive; 
accordingly  we  find  the  apple  cultivated  to  the 
dxtieth  degree  of  north  latitude.  Even  in  the 
Orkney  and  Shetland  islands  very  good  apples 
grow.  As  we  proceed  fiirther  north  the  apple  is 
scarcely  known.  The  people  of  Lapland  showed 
Linnsus  what  they  called  an  apple  tree,  which, 
they  said,  bore  no  fruit,  because  it  had  been 
cursed  by  a  b^;gar  woman,  to  whom  the  owner 
of  the  tree  had  refdsed  some  of  its  produce.  The 
naturalist  found  that  it  was  the  common  elm,  a 
tree  also  rare  in  that  severe  climate.  The  apple, 
as  well  as  most  other  European  fruits,  which 

now  appear  indigenous,  is  probably  a  native  of 
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the  East.  The  prophet  Joel,  enumerating  the 
trees  of  Syria,  says,  **  the  vine  is  dried  up,  and 
the  fig  tree  languisheth ;  the  pomegranate  tree, 
the  palm  tree  also,  and  the  apple  tree,  even  all 
the  trees  of  the  field  are  withered."  The  culti- 
vated apple  was  prohahly  scarce  at  Rome  in  the 
time  of  Pliny;  for  he  states  l^t  there  were 
some  apple  trees  in  the  Tillages  near  the  city 
which  yielded  more  profit  than  a  small  farm. 
The  art  of  grafting  was  at  that  period  either 
very  recently  discovered,  or  comparatively  little 
known.  This  practice  must  evidently  have  be- 
longed to  an  advanced  state  of  civilization.  It 
is  remarkable  that  Moses,  in  his  directions  to  the 
Israelites  when  they  **  shall  come  into  the  land, 
and  shall  have  planted  aU  manner  of  trees  for 
food,"  makes  no  mention  of  the  art  of  grafting. 
Hesiod  and  Homer,  in  like  manner,  have  no  al- 
lusion to  a  practice  which  would  naturally  have 
formed  part  of  their  subject  had  it  existed  when 
they  wrote.  The  art  of  grafting,  as  well  as  that 
of  pruning,  has  been  ascribed  to  an  accidental 
origin.  The  more  vigorous  shooting  of  a  vine, 
after  a  goat  had  broused  on  it,  'is  said  to  have 
suggested  the  one  great  principle  in  the  manage- 
ment of  fruit  trees;  and  it  la  probable  that  the 
occasional  natural  union  of  the  boughs  of  distinct 
trees  may  have  shown  the  general  practicability 
of  the  other.  Pliny  mentions  apple  trees  "  that 
will  honour  the  first  grafters  for  ever ;"  and  this 
enthusiastic  sort  of  pruse  belongs  to  the  infancy 
of  an  art,  when  mankind  are  first  conscious  of 
its  blessings,  and  therefore  not  disposed  to  un- 
dervalue them  through  their  familiarity.  To 
the  facility  of  multiplying  varieties  by  grafting, 
is  to  be  ascribed  the  amazing  extension  of  the 
sorts  of  apple,  probably  from  one  common  stoek. 
The  varieties  at  present  known  are  considerably 
more  than  a  thousand.  Of  late  years  these  va- 
rieties have 'increased  in  a  remarkable  manner, 
by  the  application  of  the  pollen  of  one  sort  to 
the  blossom  of  ano&er. 

Many  of  the  better  ^orts  of  English  apples 
were  probably  at  first  introduced  into  this  coun- 
try from  the  continent.  The  greater  part  of 
our  names  of  apples  are  French,  either  pure  or 
corrupted.  Those  varieties  which  had  been 
celebrated  abroad  were  spread  through  the  king- 
dom by  their  cultivation  in  the  gardens  of  the 
religious  houses;  and  many  of  these  fine  old 
sorts  still  exist.  Thus  the  nonpcureil,  according 
to  the  old  herbalists,  was  brought  from  France 
by  a  Jesuit,  Sn  the  time  of  queen  Mary,  and  first 
planted  in  the  gardens  of  Oxfordshire.  The 
oslin^  or  Arbroath  pippin^  an  ancient  Scotch  va- 
riety, was  either  introduced  or  extensively  cul- 
tivated by  the  monks  of  the  abbey  of  Aberbroth- 
wick.  On  the  other  hand,  the  celebrated  golden 
pippin  has  been  considered  as  the  native  growth 
of  England,  and  noticed  as  such  by  Fr^ich  and 
Dutch  writers.    It  is  described  by  Duhamel 


under  the  name  of  pomme  cTor,  reinetU  ^AngU' 
terre.  The  same  celebrated  authority  on  fruit 
trees,  also  mentions  the  grosse  reinetie  d^ Angle- 
terre.  The  more  delicate  apples  for  the  table, 
such  as  the  pippins,  were  probably  very  little 
known  here  till  the  latter  part  of  the  sixteenth 
century.  Fuller  states  that  one  Leonard  Mas- 
chal,  in  tiie  sixteenth  year  of  the  reign  of  Henry 
VIII.,  brought  pippins  from  over  sea,  and 
planted  them  at  Plumstead  in  Sussex.  Pippins 
are  so  called  because  the  trees  were  raised  from 
the  pips  or  seeds,  and  bore  the  apples  which 
gave  them  celebrity  without  grafting.  In  the 
thirty-seventh  year  of  the  same  king  we  find  the 
barking  of  apple  trees  declared  a  felony ;  and  the 
passing  of  the  law  had  probably  a  relation  to  the 
more  extended  growth  of  the  fruit  through  the 
introduction  of  pippins.  "Costard-monger"  is 
an  old  English  term  for  the  dealers  in  vegetables, 
derived  from  their  principal  commodity  of  apples; 
the  costard  being  a  large  apple,  round  and  bulky 
as  the  head,  or  '^  costard.*'  If  we  may  deduce 
any  meaning  from  this  name,  which  is  the  same 
as  "coster,"  it  would  appear  that  the  costard,  or 
large  apple,  was  the  sort  in  common  nse,  and 
that  hence  the  name  of  the  variety  became  sy- 
nonymous with  that  of  the  species;  the  more 
delicate  sorts  were  luxuries  unknown  to  the  or- 
dinary consumers  of  our  native  fruits,  till  they 
were  rendered  common  by  the  planting  of  or- 
chards in  Kent,  Sussex,  and  other  parts  of  the 
kingdom. 

The  growth  of  the  more  esteemed  apple  trees 
had  made  such  a  general  progress  in  half  a  cen- 
tury, that  we  find  Shakspeare  putting  these 
words  in  the  mouth  of  Justice  Shallow,  in  his 
invitation  to  Falstafi^:  "  You  shall  see  mine  or- 
chard, where,  in  an  arbour,  we  will  eat  a  last 
year's  pippin  of  my  own  graffing."  Sir  Hugh 
Evans,  in  the  "  Merry  Wives  of  Windsor,"  says, 
"  I  will  make  an  end  of  my  dinner — ^there's  pip- 
pins and  cheese  to  «ome."  Pippins  were,  there- 
fore, in  the  time  of  Shakspeare,  delicacies  for 
the  dessert.  But  in  another  fifty  years  the  na- 
tional industiy  had  rendered  the  produce  of  the 
^ple  an  important  article  of  general  consump- 
tion. I^e  fine  cider  orchards  of  Herefordshire 
began  to  be  planted  in  the  reign  of  Charles  I. 
The  adaptation  of  these  apples  to  the  soil  was 
quickly  discovered,  and  they  spread  over  the 
face  of  the  whole  country.  Of  the  varieties  of 
the  cider  apples,  the  redkreai  and  the  sUne  were 
formerly  the  most  prized ;  and  the  cider  of  these 
apples,  and  the  perry  of  the  dquaeh  pear,  were 
celebrated  throughout  Europe.  At  the  time 
when  cider  was  first  manufactured  in  England, 
it  was  believed  that  it  would  almost  wholly  su- 
persede the  use  of  foreign  wines.  From  the  pe- 
riod of  the  Norman  conquest  England  carried  on 
a  great  wine  trade  with  France,  principally  with 
Bordeaux  and  the  neighbouring  provinces.      It 
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increased  considerably  when  Henry  II.  married 
the  daughter  of  the  duke  of  Aquitaine ;  and  after 
the  kings  of  England  subsequently  became  pos- 
sessed of  some  of  the  great  wine  provinces  of 
France,  the  consumption  of  their  produce  was 
almost  universal.  About  the  middle  of  the  six- 
teenth century,  although  no  wines  were  per^ 
luitted  to  exceed  the  price  of  twelve-pence  per 
gallon,  we  find  a  law  enacted,  by  which  no  per- 
son, except  those  who  could  expend  a  hundred 
marks  annually,  or  were  of  noble  birth,  should 
keep  in  his  house  any  vessel  of  wine  exceeding 
ten  gallons — a  regulation  which  would  suggest 
that  the  demand  for  wine  was  greater  than  the 
supply,  owing  probably  to  the  increase  of  the 
middle  ranks  of  society.  In  the  year  1636,  we 
iind  a  patent  granted  to  Francis  Chamberlayne, 
for  making  wine  from  the  dried  grapes  of  Spain 
and  Portugal;  and  the  patentee  set  forth  that 
his  wines  would  keep  good  during  several  years, 
and  even  in  a  voyage  under  the  line. 

Cider  became  a  general  beverage  before  the 
time  of  Charles  II.,  though  it  had  been  partially 
used  for  nearly  a  century  before.  Grerard,  who 
published  his  Herball  about  the  dose  of  Eliza^ 
beth's  reign,  says,  in  his  quaint  way, ''  I  have 
seen,  about  the  pastures  and  hedgerows  of  a  wor- 
shipful gentleman's  dwelling,  two  miles  from 
Hereford,  called  Mr  Roger  Badnome,  so  many 
trees  of  all  sortes,  that  the  servants  drink,  for 
the  most  part,  no  other  drink  but  that  which  is 
made  of  apples.  The  qualitie  is  such,  that,  by 
the  report  of  the  gentleman  himselfe,  the  parson 
hath  for  tythe  many  hogsheads  of  cyder." 

We  have  already  alluded  to  the  great  number 
of  varieties  of  the  apple.  These  have  gone  on 
increasing  with  the  increased  zeal  and  industry 
of  modem  gardeners.  In  1573  Tusser  mentions^ 
in  his  list  of  fruits,  *^  apples  of  all  sorts."  Par- 
kinson, in  1629,  enumerates  fifty-seven  sorts. 
Evelyn,  about  thirty  years  afterwards,  says,  *'It 
was  through  the  plain  industry  of  one  Harris,  a 
frrdterer  to  Henry  VJII.,  that  the  fields  and  en- 
virons of  about  thirty  towns  in  Kent  only  were 
planted  with  firuit  from  Flanders,  to  the  univer- 
sal benefit  and  general  improvement  of  the  coun- 
try. In  1650,  Hartlib  speaks  of  **  one  who  had 
two  hundred  sorts  of  apples,"  and  "  verily  be- 
lieves there  are  nearly  five  hundred  sorts  in  this 
island."  Ray,  in  1688,  selected  fi^m  the  inform 
mation  of  the  most  skilful  gardeners  about  Lon- 
don a  list  of  seventy-eight  sorts.  Succeeding 
writers  have  been  enabled  greatly  to  increase  the 
list,  partly  from  the  almost  continual  accession 
of  sorts  received  from  the  continent  during  in- 
tervals of  peace,  but  principally  from  the  great 
number  reared  from  seeds.  The  second  edition  of 
the  Catalogue  of  Fruits,  published  by  the  horti- 
cultural society  of  London  in  1831,  contains  the 
names  of  1400  sorts  of  apples;  and  although 
some  of  these  may,  when  firuited»  prove  8yBony><  1 


mous,  yet  the  accession  of  new  collections  within 
the  seasons  of  1832  and  1833,  would  doubtless 
extend  the  number  of  distinct  sorts  beyond 
1500. 

A  variety  of  the  apple,  like  that  of  most  other 
plants,  is  supposed  by  some  to  have  only  a 
limited  duration ;  and  hence,  on  looking  back 
on  the  lists  of  Parkinson,  Evelyn,  and  other 
authors,  many  <^  the  varieties  then  numbered 
are  not  now  to  be  found,  or  are  so  degenerated  or 
diseased  as  no  longer  to  deserve  the  attention  of 
the  planter.  Thus  the  moil,  and  its  successful 
rival  the  redstreak,  with  the  musts  and  golden 
pippin,  are  in  the  last  stage  of  decay,  and  the 
siine  and  fwc  tohelp  are  hastening  rapidly  after 
them.  This  circumstance  has  given  rise  to  a 
curious  physiological  speculation.  Mr  Knight, 
after  studying  the  subject,  and  making  a  great 
variety  of  experiments  for  several  years,  and  at- 
tempts to  propagate  every  oH  variety,  arrives  at 
the  following  result :  "  I  think,"  says  he,  "  I 
am  justified  in  the  conclusion,  that  all  plants  oF 
this  species,  however  propagated,  from  the  same 
stock,  pai'take  in  some  degree  of  the  same  life, 
and  will  attend  the  progress  of  that  life  in  the 
habits  of  its  youth,  its  maturity,  and  its  decay, 
though  they  will  not  be  any  way  afiected  by  any 
incidental  injuries  the  parent  tree  may  sustain 
after  they  are  detached  from  it."  This  rather 
fancifril  opinion  has  not  been  confirmed  by  other 
horticulturists;  on  the  contrary,  several  emi- 
nent writers  consider  that  the  deterioration  of 
the  varieties  of  the  apple  and  other  fruits  may 
be  owing  to  climate,  and  that  the  return  of  ge- 
nial summers  would  restore  to  us  from  oM  trees 
as  good  fruit  as  heretofore.  Loudon  remarks  on 
this  subject:  ''It  is  unquestionably  true  that 
all  varieties  have  a  tendency  to  degenerate  into 
the  primitive  character  of  the  species ;  but  to  us 
it  appears  equally  true,  that  any  variety  may  be 
perpetuated  with  all  its  excellencies  by  proper 
culture,  and  more  especially  varieties  of  trees. 
However  unsuccessful  Knight  may  have  been  in 
continuing  the  moil,  redstreak,  and  golden  pip- 
pin, we  cannot  alter  our  conviction,  that  by 
grafting  fr^m  these  sorts  they  maybe  continued, 
such  as  they  are  or  were*  when  the  scions  were 
taken  from  the  trees^  to  the  end  of  time.  As  to 
plants  propagated  by  extension,  'partaking  in 
some  degree  of  the  same  period  of  life  as  the 
parent,^  we  cannot  admit  the  idea:  as  at  all  pro- 
bable. Vines,  olives,  poplars,  and  willows,  have 
been  propagated  by  extension  for  ages,  and  ai'e 
still,  as  far  as  can  be  ascertained,  as  vigorous  as 
they  were  in  the  time  of  Noah  or  Pliny."  * 

In  enumerating  a  few  of  the  most  approved 
varieties  of  the  apple,  we  shall  class  them  as 
they  are  suited  for  the  dessert,  for  the  kitchen,  for 
cider  making,  or  for  cottage  economy. 

*  Enoy.  of  Gardening. 
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For  the  Table,  Apples  for  the  table  are  oliar- 
acterised  by  a  firm  juicy  pulp,  poignant  flavour, 
regular  form,  and  beautiful  colouring,  as  the 
sugar-loaf  pippin,  Wormsley  pippin,  autumn 
pearmain,  king  of  the  pippins,  Feam's  pippin, 
Ribston  pippin,  old  pome,  rosy  Hertfordshire 
pearmain,  Pennington's  seedling.  Rennet  du 
Canada,  Dutch  mignonne.  Sweeny  nonparid, 
Dowton  nonpariel,  Newton  pippin,  Boston  ma- 
sec* 

Ibr  the  Kitchen,  Apples  for  cooking  are 
characterised  by  the  property  of  what  is  tech- 
hically  called  falling^  or  forming  by  the  aid  of 
heat,  into  a  general  pulpy  mass  of  equal  consis- 
tency, as  also  by  their  large  size,  and  keeping 
properties.  Some  have  this  property  of  fall- 
ing when  green,  as  the  Keswick,  Carlisle,  and 
Hawthornden  codlins ;  others,  again,  only  after 
they  are  ripe,  as  the  russet  tribe.  The  following 
may  suit  either  for  dessert  or  kitchen  use.  Gra- 
venstein  and  Blenheim  pippin,  Bedfordshire 
foundling,  Brabant  beliefleur,  London  pippin, 
white  winter  calviUe,  northern  greening,  Rhode 
island  greening. 

For  Cider.  For  the  purpose  of  making  into 
cider,  the  apples  must  have  a  considerable  degree 
of  astringency,  with  or  without  firmness  of  pulp 
or  richness  of  juice.  The  best  kinds,  according 
to  Knight,  are  often  tough,  dry,  and  fibrous;  and 
the  Siberian  harrey,  which  he  recommends  as 
one  of  the  very  best  cider  apples,  is  unfit  either 
for  culinary  puq>08es  or  the  table.  Knight  re- 
marked that  the  specific  gravity  of  the  juice  of 
the  apples  was  a  test  of  the  future  strength  of 
the  cider  to  be  made  from  them. 

For  Cottage  Gardens.  Where  the  space  will 
admit  of  only  one  tree,  the  best  is  the  Ribston 
pippin;  if  two,  add  to  this  the  Dutch  mignonne; 
if  three,  add  to  these  the  Wormsley  pippin;  and, 
according  to  space  and  convenionce,  king  of  the 
pippins,  old  nonpariel,  Dowton  nonpariel,  alfris- 
ton,  Bedfordshire  foundling,  Pennington's  seed- 
ling. For  training  against  the  wall  or  roof,  the 
best  are  the  Ribston  pippin,  old  nonpariel;  or 
when  a  large  kitchen  apple  is  required,  the  Bed- 
fordshire foundling,  the  Hawthornden,  or  non- 
such. In  cold  and  unfavourable  situations,  the 
court  pender  plat,  the  Bedfordshire  foundling, 
the  northern  greening,  or  the  Keswick  codling, 
wliich  is  an  excellent  autumn  apple  for  kitchen 
use.  Unlike  other  fruits,  the  apples  which  ripen 
latest  are  the  best.  The  trees  may  be  trans- 
planted at  various  ages,  apple  trees  bearing  this 
process  at  a  greater  age  than  any  others.  The 
time  of  transplanting  may  be  in  any  open  wea- 
ther, from  November  till  February. 

The  propagation  of  apple  trees  is  accomplished 

by  seeds,  cuttings,  suckers,  layers,  or  ingrafting. 

'In  raising  from  seed,  care  should  be  taken  in 

the  choice  of  the  fruit  and  varieties.    The  sorts 

of  apples  proper  fi>r  crossing,  or  reciprocal  im- 


pregnation, appear  to  be  those  which  have  agrent 
many  qualities  in  common,  and  some  difieient 
qualities.  Thus,  the  golden  pippin  has  been 
crossed  by  ether  pippins  or  rennets,  and  not  by 
calvils  or  codlings.  A  small  sized  apple  croosed 
by  a  large  sort,  will  be  more  certain  of  produc- 
ing a  new  variety  than  the  above  mode,  but  will 
be  almost  equally  certain  of  producing  a  variety 
destitute  of  valuable  qualities,  the  qualitiee  of 
parents  of  so  oppodte  a  nature,  being,  as  it  were, 
crudely  jumbled  together  in  the  ofispring.  Mr 
Knight's  method  was  as  follows.  In  the  blossoms 
of  the  variety  to  be  impr^;nated,  he  cat  out  the 
stamens  early;  and  after  the  pistil  was  mature 
and  ready  for  the  pollen,  he  introduced  thisfiK>iii 
stamens  of  another  variety.  In  this  way,  by- 
impregnating  the  orange  pippin  with  the  pollen 
of  the  golden  pippin,  he  produced  the  dowton, 
red  and  yellow  ingeatrie,  and  grange  pippins. 

The  seeds  may  be  sown  in  autumn  in  light 
earth,  covered  an  inch,  and  either  in  beds  or  in 
pots.  They  should  be  transplanted  out  at  the 
end  of  the  first  year.  The  quickest  way  to  bring 
them  to  a  bearing  state,  aecording  to  Williams,  is 
to  let  the  plants  be  furnished  with  lateral  shoota 
from  the  ground  upwards,  so  disposed  as  that 
the  leaves  of  the  upper  shoots  may  not  shade 
those  situated  underneath,  pruning  away  only 
trifling  shoots.  In  this  way  he  procured  finiit 
from  seedling  apples  at  four  and  five  years  of  age, 
instead  of  waiting  ten  years,  as  in  ordinary  oases. 

By  cuttingey  every  variety  of  apples  may  be 
propagated.  Trees  raised  in  this  way,  aooording 
to  Bigg,  from  heplthy  one  year  old  branches,  with 
blossom  buds  upon  them,  will  continue  to  go  on 
bearing  the  finest  fruit  in  a  small  compass  for 
many  years;  and  are  not  liable  to  canker,  proba- 
bly because  they  spread  out  their  roots  horizon- 
tally, and  do  not  send  down  a  long  tap  root. 
The  cuttings  are  to  be  chosen  from  the  young 
wood  of  horizontal  or  oblique  branches,  from  six 
to  eight  inches  or  more  in  length,  with  a  small 
portion  of  old  wood  at  tlie  lower  end.  The  tip 
of  the  shoot  is  to  be  cut  off,  and  all  their  buds,  ex- 
cept two  or  three  next  the  tip;  the  section  at  the 
lower  end  is  then  to  be  smoothed,  and  the  twig 
inserted  three  or  four  inches  m  sandy  loam, 
covering  with  a  glass,  and  watering  and  shading 
them.  The  proper  time  for  this  operation  is 
early  in  February. 

Grafting  and  Inoculation.  This  may  be  said 
to  be  the  universal  practice  in  propagating  the 
apple.  There  are  five  kinds  of  stocks  on  which 
the  graft  may  be  inserted.  SeedUag  apples  used 
for  fuU  standards,  and  riders  or  wall  standards. 
Seedling  erabs^  for  standards  or  half  standards; 
codling  apples^  from  layers  or  cuttings,  for  dwarfv 
and  espaliers;  paradise  tipples  or  daudnsj  from 
layers  or  cuttings,  for  low  dwarfs  trained;  and 
creeper  apples^  from  layers  or  cutt  bogs,  for  the  best 
dwarfr  or  busiies. 


THE  PEAR. 


825 


A  preference,  says  Knight,  has  generally  and 
justly  been  given  to  apple  stocks  raised  from  the 
seeda  of  crabs  or  the  native  tree,  as  being  more 
hardy  and  durable,  than  those  produced  from 
apple  seedlings.  The  oflfispring  of  some  varieties 
of  the  crab,  particularly  that  introduced  from 
Siberia^  v^tate  much  earlier  in  the  spring,  and 
hasten  on  to  maturation  sooner  in  summer  than 
other  spedes  of  more  temperate  climes;  and 
hence  it  was  at  first  supposed  that  such  stocks 
would  continue  to  accelerate  the  grafts  put  on 
tliem  in  a  similar  manner;  this,  however,  is  found 
not  to  be  the  case,  the  stock  being  entirely  sub- 
servient to  the  influence  of  the  branches.  The 
operation  of  ingrafting  we  shall  describe  after- 
wards. 

The  apple  tree  thrives  best  in  a  rich  deep 
loam,  or  marshy  day;  but  it  will  thrive  in  any 
soil  provided  it  is  not  too  wet  or  too  dry.  It 
succeeds  best  in  situations  which  are  neither 
high  nor  remarkable  low;  in  the  former  its  blos- 
soms are  frequently  injured  by  cold  winds;  and 
in  the  latter  by  spring  frosts,  particularly  when 
planted  in  the  lowest  part  of  a  confined  valley. 
A  south  or  south-east  aspect  is  generally  pre- 
ferred, on  account  of  the  turbulence  of  the  west, 
and  the  coldness  of  north  winds;  but  orchards, 
where  mutual  shelter  is  afibrded,  succeed  well  in 
all  aspects. 

In  all  ihe  varieties  <^  the  apple,  the  mode  of 
bearing  is  upon  smaU  terminal  and  lateral  spines, 
or  short  robust  shoots,  from  half  an  inch  to  two 
inches  long,  which  spring  from  the  younger 
branches  of  two  or  more  years'  growth;  appearing 
first  at  the  extremity,  and  extending  gradually 
down  the  side;  the  same  bearing  branches  and 
fruit  spines  continue  many  years  fruitful. 

I^nming.  Apple  trees  do  not  admit  of  short- 
ening in  the  general  bearers,  except  when  any 
grow  out  of  order,  or  irregularly,  when  they  may 
be  pruned.  As,  where  a  good  shoot  is  contig- 
uous to  a  vacant  space,  it  may  be  shortened  to  a 
few  eyes,  in  order  that  it  may  bud  out  luxuri- 
antly, and  fill  the  vacant  space.  But  to  sliorten 
without  such  motives  is  not  only  to  cut  away  the 
principal  bearing  part  of  the  branches,  but  gives 
encouragement  to  the  putting  forth  of  many 
useless  woody  shoots,  where  fruit  spines  would 
otherwise  arise.  Espalien  and  wall  trees  require 
more  cutting  both  in  summer  and  winter,  as  well 
as  training  into  particular  positions.  All  the 
best  fruit  spines  are  carefully  retained,  and  the 
loose  and  useless  shoots  lopped  off. 

Apple  trees  are  very  liable  to  injuries  by  in- 
sects. The  greatest  enemy  is  the  apple  bug,  or 
wooly  aphis^  Caphis  lanigera.)  This  insect  first 
appeared  in  a  nursery  in  Sloan  St  London,  so 
recently  as  the  year  1787,  and  has  now  spread 
over  the  whole  Idngdom.  It  is  a  minute  insect, 
covered  with  a  long  cotton-like  down^  and  lives 
in  the  chinks  of  the  bark,  where  it  multiplies 


rapidly.  It  may  be  destroyed  by  anointing  the 
trees  with  spirit  of  tar,  or  carefully  freeing  the 
branches  of  all  loose  bark,  and  sponging  them 
with  lime  water.  In  early  spring  the  blossom 
is  attacked  by  the  cateipillar  of  two  or  three 
small  moths,  which  conceal  themsdves  in  the 
buds  and  open  leaves,  thus  causing  what  is  oaUe<l 
the  blight.  When  the  leaves  are  fully  expanded, 
other  caterpillara  attack  and  feed  on  them,  the 
chief  of  which  is  the  figure  of  eight  moths, 
(bombys  eonaleocephalus;J  snails  and  dugs  dso, 
as  wdl  as  the  larve  of  insects,  prey  upon  the 
tender  firuit. 

In  several  of  the  counties  of  England,  cider  is 
laigdy  manufactured  from  apples.  This  process 
consists  in  grinding  down  the  pulp  in  a  mill, 
collecting  and  afterwards  fermenting  the  juice, 
when  a  brisk,  pleasing,  acid  liquor  is  produced. 

The  dder  counties  of  England  have  always 
been  considered  as  highly  interesting.  They  Ue 
something  in  the  form  of  a  horse-shoe  round  the 
Bristol  channel;  and  the  best  are,  Worcester  and 
Hereford  on  ^e  north  of  the  channd,  and 
Somerset  and  Devon  on  the  south.  In  appear- 
ance, they  have  a  considerable  advantage  over 
those  counties  in  which  grdn  alone  is  cultivated. 
The  blossoms  cover  an  extensive  district  with  a 
profudon  of  flowen  in  the  spring,  and  the  fruit 
is  beautiful  in  autumn.  Some  of  the  orchards 
occupy  a  space  of  forty  or  fifty  acres;  and  the 
trees  being  at  condderable  intervds,  the  land 
IB  dso  kept  in  tillage.  A  great  ded  of  piacticd 
acquaintance  with  the  qualities  of  soil  is  required 
in  the  culture  of  apple  and  pear  trees;  and  his 
skill  in  the  adaptation  of  trees  to  their  dtuation 
prindpally  determines  the  success  of  the  manu- 
facturer of  dder  and  perry.  The  produce  of  the 
orchards  is  very  fluctuating;  and  the  growers 
sddom  expect  an  abundant  crop  more  than  once 
in  three  years.  The  quantity  of  apples  required 
to  make  a  hogshead  of  cider  is  from  twenty-four 
to  thirty  bushels;  and  in  a  good  year  an  acre  of 
orchard  will  produce  somewhere  about  dx  hun- 
dred bushels,  or  firom  twenty  to  twenty-five 
hogsheads.  The  dder  harvest  is  in  September. 
When  the  season  is  favourable,  the  heaps  of 
apples  collected  at  the  presses  are  immense,  con- 
dsting  of  hundreds  of  tons.  If  any  of  the  ves- 
sels used  in  the  manufiicture  of  cider  are  of  lead, 
the  beverage  is  not  wholesome.  The  price  of  a 
hogshead  of  cider  generdly  varies  from  £2  to  £5, 
according  to  the  season  and  qudity;  but  cider  of 
the  finest  growth  has  sometimes  be^i  sold  as 
high  as  £20  the  hogshead,  direct  from  the 
press,  a  price  equal  to  that  of  many  of  the  fine 
wines  of  the  Rhine  or  the  Garonne. 

The  Pear,  (pyru8  communis,)    This  tree,  in 

its  wild  state,  is  armed  with  thorns,  has  upright 

branches  tending  to  the  pyramidal  form,  in  which 

it  difiers  materially  from  the  apple  tree.    The 

I  twigs  or  spray  hang  down,  the  leaves  are  dlipti- 
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cal>  obtuse,  serrate;  the  flowers  in  terminating 
villose  corymbs  produced  from  wood  of  the 
preceding  year,  or  from  buds  gradually  formed 
on  that  of  several  years'  growth  on  the  extremi- 
ties of  very  short  protruding  shoots,  technically 
called  spurs.  It  is  found  in  a  wild  state  in 
England,  and  abundantly  in  France  and  Ger- 
many, as  well  as  other  parts  of  Europe,  not  ex- 
cepting Russia,  as  far  north  as  latitude  57^.  It 
grows  in  almost  any  soil.  The  cultivated  tree 
differs  from  the  apple  not  only  in  having  a  ten- 
dency to  the  pyramidal  form,  but  also  in  being 
more  apt  to  send  out  tap  roots,  in  being,  as  a 
seedling  plant,  longer  of  coming  to  bearing,  tak- 
ing from  fifteen  to  sixteen  years ;  and  when  on 
its  own  root,  or  grafted  on  a  wild  pear  stock,  of 
being  much  longer  lived.  In  a  dry  soil  it  will 
exist  for  centuries,  and  still  keep  its  health,  pro- 
ductiveness, and  vigour.  The  pear  has  been 
known  from  the  remotest  antiquity. 

Amongst  the  trees  which  Homer  describes  as 
forming  the  orchard  of  Laertes,  the  father  of 
Ulysses,  we  find  the  pear.  Pliny  mentions  several 
sorts  of  pears  which  were  grown  in  Italy,  and 
particularly  mentions  that  a  fermented  liquor 
was  formed  of  their  expressed  juice.  It  is  pro- 
bable that  the  Romans  brought  the  cultivated 
pear  to  England,  and  that  the  monks  paid  great 
attention  to  its  varieties.  There  is  a  tradition 
that  King  John  was  poisoned  in  a  dish  of  pears 
by  the  monks  of  Swinstead;  and  the  tale,  whether 
true  or  false,  would  imply  that  the  fruit  was 
such  as  the  churchmen  would  offer  to  the  mon- 
arch as  a  luxury.  In  an  old  book  of  household 
accounts  of  Henry  YIII.,  there  is  an  item  of 
twopence  ''to  a  woman  who  gaff  the  kyng  peres;" 
and  in  the  time  of  Gerard,  we  find  that  great 
attention  was  paid  to  their  growth  by  the  nur- 
serymen in  the  neighbourhood  of  London.  The 
old  herbalist^  after  declaring  that  in  his  time  to 
wiite  of  the  sorts  of  apples  and  pears,  ''and 
those  exceeding  good,"  would  require  "a  par- 
ticular volume,"  adds,  "Master  Richard  Pointer 
has  them  all  growing  in  his  ground  at  Twicken- 
ham, near  London,  who  is  a  most  cunning  and 
curious  grafter  and  planter  of  aU  manner  of  rare 
fruits;  and  also  in  the  ground  of  an  excellent 
grafter  and  painful  planter.  Master  Henry  Bun- 
bury,  of  Touthil  street  near  unto  Westminster; 
and  likewise  in  the  ground  of  a  diligent  and  most 
affectionate  lover  of  plants,  Master  Warner,  neere 
Horsly  Down,  by  London ;  and  in  divers  other 
grounds  about  London."  The  neighbourhood  of 
Worcester  was  probably  then  celebrated,  as  at 
the  present  day,  for  the  cultivation  of  this  fruit, 
for  three  pears  are  borne  in  the  arms  of  the 
city. 

Most  of  the  fine  sorts  of  pears  are  of  contin- 
ental origin,  the  horticulturists  of  France  and 
the  Netherlands  having  paid  more  attention  to 
that  species  of  fruit  than  those  of  England.    As 


these  varieties  have  retained  their  original  namfB^ 
a  good  many  laughable  corruptions  have  been 
produced  in  their  popular  nomenclature.  Thns 
the  Bofi-chrSiiefiy  \a  converted  into  the  j9<mi- 
erutching;  the  Beurri  into  the  Bury;  the  Chau- 
montelU  into  the  Charminfftel,  Such  odd  names 
as  the  bishop's  thumb,  and  many  others  which 
our  fruiterers  use,  may  probably  be  traced  to  a 
similar  cause.  In  the  names  of  apples  there  is 
the  same  corruption,  as  Runnet  for  Rdnetie, 
The  names  of  fruits  in  all  countries  occasionally 
present  some  laughable  anomalies,  such  as  the 
^^  BonrChritim  TurCy*  one  of  the  finest  of  the 
French  pears. 

The  Chinese,  who  are  said  to  cany  the  culti- 
vation of  fruit  to  much  greater  perfection  than 
the  European  gardeners,  are  stated  by  Maico 
Polo  to  have  pears,  white  in  the  inside,  melting, 
and  with  a  fragrant  smell,  of  the  enormous  wdght 
of  ten  pounds  each. 

The  wood  of  the  pear  is  much  firmer  than 
that  of  the  apple,  and  it  is  much  less  liable  to  be 
attacked  by  insects,  or  to  decay.  In  some  of  the 
old  orchards,  where  the  apple  trees  have  wholly 
disappeared,  the  pears  are  in  full  vigour,  and 
bear  abundantly.  This  is  remarkably  the  case 
at  the  old  Abbey  garden  at  lindores^  on  the 
south  bank  of  the  Tay,  in  the  county  of  Fife : 
disease  could  have  nothing  to  do  with  the  death 
of  the  apple  trees  there,  as  the  soil  is  one  of  the 
very  best  for  apples  in  the  kingdom,  being  fine 
strong  black  loam  to  a  great  depth.  Yet  there 
are  many  old  apple  trees  in  the  kingdom.  At 
Horton,  in  Buckinghamshire,  where  Milton 
spent  some  of  his  earlier  years,  there  is  an  apple 
tree  still  growing,  of  which  the  oldest  people  re- 
member to  have  heard  it  said  that  the  poet  was 
accustomed  to  sit  under  it.  And  upon  the  low 
leads  of  the  church  at  Rumsey,  in  Hampshire, 
there  is  an  apple  tree  still  be^ng  fruity  which 
is  said  to  be  two  hxmdred  years  old. 

The  fruit  catalogue  of  the  Horticultural  So- 
ciety contains  above  six  hundred  varieties  of  the 
pear;  and  it  is  there  observed,  that  "the  newly 
introduced  Flemish  kinds,  are  of  much  more 
importance  than  the  greater  part  of  the  sorts 
which  have  been  hitherto  cultivated  in  Great 
Britain,  and  when  brought  into  use  will  give 
quite  a  new  feature  to  the  dessert." 

Good  pears  are  a  luscious  fruit.  They  are 
characterised  by  a  saccharine  aromatic  juice,  a 
soft  and  pearly  liquid  pulp  melting  in  the  mouth, 
as  in  the  bewrris  or  butter  pear;  or  a  firm  and 
crisp  consistence,  as  in  the  winter  beigamots. 
Kitchen  pears  should  be  of  a  laige  size,  with  the 
flesh  firm,  neither  brittle  nor  melting,  and  rather 
austere  than  sweet,  as  the  wardens.  Peare  for 
the  manufificture  of  perry y  may  be  either  laige 
or  small,  but  the  more  austere  the  taste  the  better 
will  be  the  liquor.  The  wild  pear  produces  an 
excellent  perry. 


Tb»  bett  aorta  of  pMt  where  the  ipace  it  lim- 
ited, or  fer  tlie  cottage  garden,  are :  The  jargon- 
tlU,  Marie  Louue,  beurri  de  eaptavmont,  beurrt 
dM,  giovt  morftou,  «a*t«r  heurri,  and  b«urri 
TOHce.  With  the  exception  of  the  jargoneile, 
all  tliese  aorta  are  hardy  enough  without  a  waU; 
but  when  thia  can  be  obtained,  the  beat  fruit 
will  be  produced. 

The  propagation  of  the  pear  maj  be  aooom- 
pliihed  hj  aeeda,  by  layen,  or  anckeia,  but  not 
eauly  bj  enttinge:  the  moat  approred  way  ia 
niung  seedliugB,  or  giafliug  and  budding.  The 
■ame  principlea  of  tdectionof  seed,  and  crossing 
by  means  of  the  pollen  of  different  aorta,  are 
applicable  to  the  pear  as  to  the  tqiple.  Seedling 
pears,  howerer,  do  not  so  eoon  bear  as  apples. 
Ai  Brnasela,  aocotding  to  Neill,  seedling  peara 
bear  &uit  in  four  or  fire  yeara;  whereas  in  Bri- 
taiu  they  seldom  bear  before  the  eevcnth  or  eighth 
year.  The  fruit  of  the  firat  year  of  bearing 
is  always  tnferJOT  to  that  of  the  second  or  third 
yean.  If  a  pear  or  an  apple  posseeses  a  white 
and  heavy  pulp,  with  jaice  of  rather  pungent 
SMdity,  it  loay  be  expected  in  the  second,  third, 
and  subsequent  yeara,  greatly  to  improva  in  size 
wnd  flaronr.  New  Taiieties  of  pear^  and  indeed 
of  all  fruits,  are  more  likely  to  be  obtuned  from 
the  seeds  of  new  than  of  oM  sorts. 

In  graJUng  the  pear,  the  moat  common  stocks 
are  the  common  pear  and  wilding;  but  as  the 
apple  is  dwaiied,  and  brooght  more  early  into  a 
bearing  stat«  by  gralUng  on  the  pamden  or 
creeper,  so  la  the  pear  by  grafting  on  the  quince 
or  white-thom.  The  pear  will  also  succeed  very 
weU  on  the  white  beam,  medlar,  service,  or  apple; 
hut  the  wilding  and  quinoe  are  in  most  general 
use.  On  the  thorn,  pearB  come  very  early  into 
bearing,  continue  prolific,  and,  in  reepect  of  soil, 
will  thrive  well  on  a  strong  clay.  A  dry  deep 
loam  is  reckoned  the  best  soil  for  the  pear  tree, 
when  the  stock  is  of  its  own  species;  on  a  quince 
stock  it  requires  a  moist  soil.  Gravel  is  a  good 
subsoil  where  the  incumbent  sail  is  suitable. 

The  mode  of  bearing  of  the  pear  differs  some- 
what from  that  of  the  apple.  It  does  not  pro- 
duce blossoms  on  the  former  year's  wood,  but 
ite  buds  are  formed  on  spnts  growing  out  of  wood 
not  youngerthan  one  year  old,  and  consequently 
projecting  spurs  all  over  the  tree  must  be  left 
for  that  purpose. 

Pruning  is  not  often  wanted  in  the  culture  of 
the  pear  tree,  which  ia  rarely  much  encumbered 
with  saperflnoua  branchea;  but  in  some  kinds, 
whose  form  of  growth  resembles  the  apple  tree, 
it  will  sometimes  be  found  beneficial.  All  ir- 
rq;ular  crowded  or  decayed  branches  are  of 
course  to  be  lopped  off,  and  the  head  is  to  be 
kept  moderately  open  in  the  middle. 

Perry  is  produced  from  the  pear.  It  is  chiefly 
manufactured  in  Worcestershire,  and  Irom  tiience 
is  exported  to  America,  and  the  Eaat  and  West 
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Indies.  It  b  of  a  higher  and  richer  flavour  than 
cider,  and  leas  acid;  and  when  of  genume  quality 
is  highly  esteemed,  commanding  a  price  equal 
to  that  of  some  of  the  best  continental  wines. 

Tns  <^jnscR,(Pj/nu  tydemui  J    The  qmnee 
tree  is  of  low  growth,  much  t       "    " 


ersllymuch  contorted;  the  leaves  are  roundish, 
oroTate,entire,ofadasky  green  above, and  white 
uudemeath,  and  attached  by  short  petalF.'  The 
flowers  are  large,  white,  or  pale  red,  and  appear 
in  Hay  and  June.  The  friiit  diff^  in  shape 
and  sise  In  the  different  varieties.  It  ta  lai^ 
globnlar,  oblong,  or  pear-shaped,  of  a  rich  yellow 
ororange  colour  when  ripe,  and  a  strong  peculiar 
odonr.  Its  taste  ia  austere ;  the  pnlp  ia  composed 
of  sugar,  v^etable  jelly,  astringent  matter,  malic 
add,  &o.  Tlie  seeds  are  mucilaginons.  The 
dietetic  properties  of  the  fruit  are  similar  to 
those  of  the  apple  and  pear.  It  ta  mentioned 
by  Tusser  as  cultivated  in  England  in  17fi3,  but 
it  has  now  come  into  general  use  in  this  ooun- 
tiy.  Quince  pie  waa  once  reckoned  amongst 
the  delicacies  of  the  table,  but  it  ia  now  rarely 
produced.  To  some  tastes,  quince  mixed  with 
Other  fruit  contributes  to  it  an  agreeable 
piquancy. 

The  quince  was  introduced  Into  Europe,  ac- 
cording to  Pliny,  from  the  island  of  Crete. 
From  the  largeness  of  this  fruit,  and  ite  splendid 
colour,  it  is  not  improbable  that  it  was  the  same 
with  the  apples  of  the  Heaperidee;  for  Galedo, 
in  his  treatise  on  the  orange,  has  shown  that  the 
orange  tree  was  unknown  to  the  Greeks,  and 
that  it  did  not  naturally  grow  in  those  parte 
where  the  gardena  of  the  Hesperidea  were  placed 
by  them.  The  fruit  of  the  quince,  however 
ueefril  and  ornamental  it  may  be  in  some  reg- 
pectB,  does  not  warrant  such  honours,  and  in 
truth  has  not  continued  to  receive  them;  for  the 
French,  who  have  pdd  great  attention  to  Ita  cul- 
tivation, particularly  for  grafting  peara  upon  its 
Btocka,  call  the  quince  tree  "eoiffnauUr,"  pro- 
t>ably,  according  to  Do  Bsmel,  because  the  dis- 
agreeable odour  of  the  fruit  requires  that  it  ahonld 
be  placed  in  a  comer  {com)  of  the  orchard  or 
garden.  In  the  south  of  France,  particularly 
on  the  borders  of  the  Garonne,  the  quince  is 
very  extensively  grown;  and  the  peasants  pre- 
pare from  it  a  marmalade,  which  they  call  eotig- 
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nac.  The  tenn  mannalade  is  derived  from  the 
Portuguese  name  for  the  quince^  marmelo*  Grer- 
ard  says,  that  in  his  time  quince  trees  were 
planted  in  the  hedges  of  gardens  and  vineyards; 
and  marmalade,  two  centuries  ago,  seems  to  have 
been  in  general  use,  principally  from  a  belief 
that  it  possessed  valuable  medicinal  properties. 
The  seeds  of  the  quince  are  still  used  in  medi- 
cine,  on  account  of  the  great  quantity  of  muci- 
lage which  they  yield  to  boiling  water. 

There  are  eight  varieties  of  the  quince  noticed 
in  the  fruit  catalogue  of  the  Horticultural  So- 
ciety. Amongst  these  the  Chinese  quince  f(^- 
dania  ChinenHs)  is  inserted  on  account  of  the  re- 
semblance which  its  fruit  has  to  that  of  the 
common  quince;  although  in  France,  where  only 
in  Europe  it  has  produced  fruit,  it  is  not  con- 
sidered eatable.  The  Chinese  quince  was  intro- 
duced into  England  and  Holland  nearly  forty  years 
ago,  and  was  planted  in  France  about  ten  years 
later.  The  tree  has  much  the  appearance  of  the 
common  quince,  as  well  as  the  fruit.  It  is  re- 
markable for  the  number  and  brilliancy  of  its 
flowers. 

The  quince  is  not  eaten  raw,  but  is  used  in 
pies  or  tarts,  stewed.  It  also  forms  an  excellent 
marmalade  or  syrup.  When  apples  have  lost 
their  flavour,  the  addition  of  a  few  quinces  adds 
much  to  their  sharpness  and  acidity.  The  ex- 
pressed juice  of  the  quince  was  formerly  a  good 
deal  employed  in  medicine;  as  also  an  infusion 
of  the  seeds,  which  forms  a  good  emollient,  simi- 
lar to  that  made  from  the  gums. 

This  tree  prefers  a  soft  moist  soil,  and  rather 
shady  situation.  It  is  propagated  by  layers  and 
cuttings,  and  approved  sorts  are  perpetuated  by 
grafting. 

The  Medlar,  (mespilus  Germamca,)  This  is 
a  middle  sized  branching  tree.  The  branches 
are  woolly  and  covered  with  an  ash-coloured 
bark,  and  in  a  wild  state  armed  with  stiff  spines. 
The  leaves  are  oval,  lanceolate,  serrate;  towards 
the  point  somewhat  woolly,  and  set  on  very  short 
channeled  petioles.  The  flowers  are  produced 
on  small  natural  spurs,  at  the  ends  and  sides  of 
the  branches.  The  bractee  are  as  long  as  the 
corolla,  the  calyxes  terminating  fleshy,  the  petals 
white.  The  tree  flowers  in  June  and  July,  and 
the  fruit  is  ripe  in  November. 

The  medlar  is  a  fruit  resembling  the  smaller 
apples,  and  has  a  good  deal  of  flavour,  but  is  not 
flt  for  use  until  it  is  very  ripe.  This  ripeness  is 
seldom  or  never  attained  while  the  fruit  remains 
on  the  tree.  It  is  generally  understood  to  be  a 
native  of  the  south  of  Europe;  but  it  has  been 
naturalized,  though  rarely,  in  the  hedgerows  in 
England. 

In  Sicily,  according  to  Miller,  it  rises  to  be  a 
large  tree,  with  a  str^ght  stem,  and  the  fruit 
shaped  like  a  pear.  The  Dutch  medlar,  which 
is  the  kind  most  cultivated  in  England,  does  not 


reach  a  great  height,  and  is  crooked  and  muaghtly 
in  the  branches.  The  leaves  are  much  larger 
than  those  of  the  common  medlar,  and  they  are 
downy  on  their  under  sides.  The  fruit,  also,  ib 
larger,  and  so  are  the  flowen;  but  it  is  inferior 
in  puD^^ency  and  flavour  to  the  smaller  sort^ 
which  is  known  by  the  name  of  the  Nottingham 
medlar. 

The  timber  of  the  medlar  is  very  hard  and 
durable.  The  tree  is  also  rather  a  slow  grower, 
and  lasts  to  a  great  age. 

True  Service,  (pyrw  domestiea,)  This  tree 
is  a  native  of  France  and  Italy.  It  has  also  been 
occasionally  foimd  wild  in  England.  At  present 
it  is  scarcely  cultivated  in  this  country^and  plants 
of  it  are  rarely  to  be  met  with  in  our  nurseries. 
It  is  a  middle-sized  tree;  the  leaves  are  small 
and  pinnated,  and  villous  beneath.  It  bean  a 
profiision  of  white  flowers.  There  are  two  var- 
ieties, one  bearing  an  apple-shaped  fruit,  the 
other  a  pear-shaped.  These  fruits  are  very  small^ 
and,  like  the  medlar,  are  only  eatable  when  mel- 
lowed with  age.  They  have  a  peculiar  acrid 
flavour.  The  wood  of  this  tree  is  very  hard  and 
homogeneous;  quite  free  of  pores,  and  is  much 
used  in  making  mathematical  rulers. 

In  France  it  was  also  at  one  time  employed 
in  the  construction  of  screws  for  wine  presses. 
The  tree  is  propagated  by  seeds,  cuttings,  and 
layers;  or,  in  good  soils,  by  grafting  on  seedlings 
of  the  same  species.  The  best  soil  is  a  strong 
clay  loam. 

Cocoa  Plum,  fchrysobalanu8,J  literally  golden 
acorn.  There  are  two  species  of  this  tropical 
fruit,  the  West  Indian  c.  icaeo^  and  the  American 
c.  oblongifoUus.  The  icaco  bears  flowers  and 
fruit  similar  to  those  of  the  plum.  This  fruit  is 
common  in  the  West  Indies,  and  is  eaten  both 
raw  and  preserved;  both  species  grow  well  in  a 
sandy  loam.  They  are  propagated  by  lai^  cut- 
tings, taken  off  at  a  joint. 

The  LoauAT,  fcriobotrya  japcmca.)  This  is 
also  a  tropical  plant,  belonging  to  the  pomacen. 
The  leaves  are  lanceolate  and  serrated,  the  fruit 
about  the  size  of  a  gooseberry,  of  a  fine  yeUow 
colour,  and,  according  to  Sir  Joseph  Banks,  as 
good  as  the  mango.  To  bring  it  to  matScrity  in 
this  country,  it  requires  the  heat  of  a  stove, 
and  it  comes  into  use  in  March.  It  may  be 
grafted  on  any  species  of  the  genus,  or  on  the 
hawthorn. 

Amtodalus.  This,  the  Greek  name  of  the 
almond,  forms  a  genus  of  fruit  trees  and  shrubs, 
comprehending  the^peach,  nectarine,  sweet  and 
bitter  almond,  dwarf  almond,  and  a  few  others. 
The  leaves  are  lanceolate  or  obovate,  with  ser- 
rated edges;  the  flowers  make  their  appearanoe 
early,  and  are  of  a  delicate  gray  colour,  llie  peach 
and  nectarine  are  the  most  delicious  of  European 
fruits :  the  sweet  almond  is  esteemed  for  its  ker- 
nel, which  contains  a  quantity  of  bland  fixed 
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oil.    The  dwarf  and  double  dwarf  almonds,  are 
pretty  ornamental  shrubs. 

The  Peach  and  Nbctarinb,  Camygdahis  Per- 
eiccLj    The  peach,  when  growing  naturally,  is 
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rather  under  the  middle  size  of  trees,  with  spread- 
ing branches,  of  quick  growth,  and  not  long 
lived.  The  blossoms  come  out  before  the  leaves 
ave  fiilly  expanded ;  they  are  of  a  gay  delicate 
colour,  but  with  little  odour.  The  fruit  is  round, 
with  a  fiirrow  on  one  side,  and  with  a  delicate 
downy  skin.  Siokler  considers  Persia  as  the 
original  country  of  the  peach,  which  in  Media 
is  esteemed  unwholesome;  but  when  planted  in 
the  alluyial  soils  of  Egypt,  becomes  pulpy,  de- 
licious, and  salubrious.  The  peach  also,  accord- 
ing to  Columella,  when  first  brought  from  Per- 
sia into  theBoman  empire,  possessed  deleterious 
qualities,  which  Knight  concludes  to  hare  been 
from  those  peaches  being  only  swollen  almonds, 
or  imperfect  peache^  and  which  are  known  to 
contain  the  pmssic  acid,  a  poisonous  substanoe. 
The  flesh  of  the  almond  is  at  this  day  considered 
as  poisonous  on  some  parts  of  the  continent. 
The  tree  has  been  cultivated  from  time  imme- 
morial, in  most  parts  of  Asia.  At  what  period 
it  was  introduced  into  Greece  Is  uncertain.  The 
JEtomans  seem  to  have  brought  it  direct  from 
Persia,  during  the  reign  of  the  Emperor  Clau- 
dius. It  is  first  mentioned  by  Columella,  and 
afterwards  described  by  Pliny.  The  peach  was 
introduced  into  England  about  the  middle  of  the 
sixteenth  century,  where  it  is  always  cultivated 
against  walls  or  under  glass.  The  peach  is  more 
grateful  to  the  palate  than  perhaps  any  other 
fruit  raised  in  England,  either  naturally  or  by 
art,  with  the  exception  of  the  luscious,  meUow- 
flavoured  pine  apple.  It  surpasses  the  grape  in 
richness,  and  is  more  delicate  than  the  melon. 

linnsus  divides  the  peach  into  two  varieties, 
that  with  downy  fruit,  or  the  peach,  commonly 
80  called,  and  that  with  smooth  fruit,  as  the  nec- 
tarine. There  are  various  instances  of  both 
froits  growing  on  the  same  tree.  Thus,  trees 
raised  from  the  stone  or  seed,  have  not  only  borne 
froit  having  on  one  part  of  the  tree  the  downy 
coat  of  the  peach,  and  on  another  the  smooth 
coat  of  the  nectarine,  but  they  have  exhibited 


varieties  even  closer  than  that^  for  single  fruits 
have  been  produced  with  the  coat  of  the  peach 
on  the  one  side,  and  that  of  the  nectarine  on  the 
other.* 

The  French  consider  them  as  identical,  and 
arrange  the  peach  into  four  divisions.  1.  The 
free  stone  peaches,  the  flesh  of  whose  fruit  separ- 
ates readily  from  the  skin  and  the  stone;  2.  The 
free  stone  nectarines,  or  smooth  peaches;  3.  The 
cling-stone  peaches,  whose  flesh  is  firm,  and 
adheres  both  to  the  skin  and  the  stone;  4.  The 
cling  stone  smooth  peaches.  The  double  blos- 
somed peach  is  one  of  the  most  ornamental  of 
spring  flowering  trees.  It  is  about  three  weeks 
later  of  blossoming  than  the  common  peach. 

In  the  warmer  parts  of  Asia  the  peach  is  very 
generally  cultivated,  and  in  many  it  grows  abun- 
dantly without  culture. 

On  some  parts  of  the  American  continent 
also,  the  peach  grows  readily,  and  in  great  plenty. 
Captain  Head,  in  his  Rough  Notes,  mentions  the 
beauty  and  productiveness  of  the  peach  trees 
which  are  scattered  over  the  com  fields  in  the 
neighbourhood  of  Mendoza,  on  the  east  side  of 
the  Andes;  and  the  same  traveller  notices  dried 
peaches  as  an  article  of  food  in  the  mountainous 
parts,  to  which  they  must  of  course  be  carried 
from  the  plains. 

In  many  parts  of  the  United  States,  peach 
trees  grow  in  extensive  plantations.  They  con- 
tinue without  culture;  and  the  fruit  is  of  little 
value,  except  in  the  distillation  of  peach  brandy, 
and  the  fiittening  of  hogs.  The  following  ac- 
count of  the  peach  orchards  in  the  United  States, 
and  of  a  variety  of  peach  which  the  describer 
obtained  from  that  country,  was  communicated 
to  the  Horticultural  Society  in  1816,  by  Mr  John 
Braddick,  of  Thames  Ditton : — 

^*Some  years  ago,  when  travelling  through 
Maryland,  Virginia,  and  the  neighbouring  pro- 
vinces of  the  United  States  of  America,  I  had 
an  opportunity  of  observing  the  mode  in  which 
the  peach  trees  of  those  provinces  were  culti- 
vated, which  was  invariably  from  the  stone  of 
the  peach,  the  plant  being  never  budded,  but 
always  remaining  in  a  state  of  nature.  In  the 
middle  and  soutiiem  provinces  of  the  United 
States,  it  is  no  uncommon  circumstance  for  a 
planter  to  possess  a  sufficient  number  of  peach 
trees  to  produce  him,  after  fermenting  and  dis- 
tilling the  pulp,  from  fifty  to  one  himdred  gal- 
lons of  peach  brandy;  the  nianu£acturing  of  this 
liquor,  and  the  feeding  of  hogs,  being  the  prin- 
cipal uses  to  which  the  peach  is  applied  in  those 
countries.  A  peach  orchard  usually  contains  a 
thousand  or  more  standard  trees.  The  tree 
being  raised  in  the  manner  I  have  detailed,  it  is 
easy  to  conceive  that  the  fruit  growing  on  them 
must  be  an  endless  variety,  scarcely  two  trees 

*  Hortloult.  Tranmct.  Vol.  I. 
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prodnctng  exaetlj  alike;  and  althongh  hy  fiur 
the  greater  mnnber  of  treea^  in  an j  of  these 
ordhardiy  will  always  be  fiiond  to  prodnoe  froit 
below  medioerity  in  point  of  flaroDr,  yet  a  jadi- 
dons  obeenrer  wiU  nerer  fiul,  among  so  great  a 
number,  to  pick  ont  afew  trees,  the  race  of  which 
may  be  oonridered  worthy  of  preserving.'' 

The  peach  is  said  to  have  been  first  cnltiTated 
tn  England  about  the  middle  of  the  axteenth 
century.  Gerard  describes  sevend  Tarieties  of 
peach  as  growing  in  his  garden.  Tusser  men- 
tions it  among  his  list  of  finits  in  1667. 

In  the  neighbourhood  of  Paris  much  attention 
is  paid  to  the  culture  of  peach  trees;  and  the 
peaches  there  are  of  excellent  quality.  The 
principal  gardens  for  the  supply  of  the  French 
capital  are  at  Montreuil,  a  village  near  Paris; 
and  one  tree  there  sometimes  covers  sixty  feet 
of  wall,  from  the  one  extremity  to  the  other. 
The  Montrenil  peaches  are  of  the  finest  flavour; 
and  their  excellence  is  property  attributed  to  the 
exclusive  attention  of  the  people  to  their  cul- 
ture. The  sub-division  of  labour  and  skill  pro- 
duces the  same  results  in  every  art. 

The  espalier  peaches  of  the  Due  de  Praslin, 
near  Melun,  are  stated  to  be  the  finest  in  Europe. 

All  the  peaches  have  in  the  kernel  a  flavour 
resembling  that  of  noyau,  which  depends  on  the 
presence  of  prussic  or  hydrocyanic  acid.  The 
leaves  have  the  same  flavour,  which  they  impart 
by  infusion  either  in  water  or  in  spirits. 

The  &cility  of  raising  the  peach  fi^m  the 
stone  has  probably  tended  to  its  general  difiusion 
throughout  the  world.  This  fruit  has  steadily 
followed  the  progress  of  civilization;  and  man, 
^from  China  to  Peru,"  has  surrounded  himself 
with  the  luxury  of  this,  and  of  the  other  stone 
fruits,  very  soon  after  he  has  begun  to  taste  the 
blessings  of  a  settled  life.  There  are  still  spots 
where  ignorance  prevents  portions  of  the  human 
race  from  enjoying  the  bleseings  which  Provi- 
dence has  everywhere  ordained  for  industry;  and 
there  are  others  where  iynamy  forbids  the  earth 
to  be  cultivated  and  produce  its  fruits.  The  in- 
habitants of  the  Hauran,  who  are  constantly 
wandering,  to  escape  the  dreadful  exactions  of 
some  petty  tyrant,  have  neither  orchards  nor 
fruit  trees^  nor  gardens  for  the  growth  of  vege- 
tables. ''Shall  we  sow  for  strangers?"  was  the 
affecting  answer  of  one  of  them  to  Buickhardt. 

The  peach  is  raised  fi^m  the  stone,  and  this 
mode  is  pursued  in  America,  even  for  procuring 
trees  for  common  purposes.  Elnight  produced 
varieties  in  the  following  manner.  He  planted 
dwarfs  in  laige  pots;  these  being  brought  into  a 
state  of  vigorous  health,  the  pistils  of  the  blos- 
som of  one  sort  were  impregnated  with  the  pol- 
len of  another,  only  three  peaches  were  sufiezed 
to  remain  on  each  tree;  and  from  sowing  the 
stones  of  these,  the  Acton  Scot,  the  spring  grove, 
and  other  varieties  were  produced.    Knight  also 


maintained ''that  the  peach  tree  mi^it,  in  anceef- 
sivegenerationa^  be  so  fiff  hardened  and  naturalised 
to  the  clinuit4t  of  England  and  Ireland,  as  to 
succeed  well  as  a  standard  in  fiivourable  ntna- 
tiona.  The  peach  does  not,  like  many  other 
^edes  of  fruit  trees^  exercise  the  patience  of 
the  gardener  who  raises  it  from  the  seed;  for  it 
may  always  be  made  to  Ifcar  when  three  yeaiB 
old."  Mr  Knight  even  succeeded  in  producing 
blossom  buds  the  first  year. 

The  peach  is  genenUy  budded  on  damson* 
plum  stocks,  and  some  of  the  more  delicate  soorta; 
on  apricot  stocks,  or  old  i^iicot  trees  cut  down» 
or  on  seedling  peaehes^  ahnonds,  or  nectarines. 
The  soil  best  suited  for  the  peach  is  ''three  parts 
mellow,  unexhausted  loam;  and  one  part  drifi 
sand,  mixed  with  v^etable  mould  or  manure." 
Peaches  require  a  lighter  soil  than  pears  or 
plums. 

All  the  varieties  bear  the  firuit  upon  young 
wood  of  a  year  old,  the  bloesom  buds  rising  im- 
mediately from  the  eyes  of  the  shoots.  The 
same  shoot  seldom  bears  after  the  first  year,  ex- 
cept on  some  casual  small  spun  on  the  two  year's 
wood.  Hence  the  trees  are  to  be  pruned,  as 
bearing  entirely  on  the  shoots  of  the  preoediDg 
year,  and  a  frdl  supply  of  every  year's  shoots 
must  be  trained  in  for  sueoessoziai  bearers  the 
following  season.  The  following  are  short  and 
useful  hints :  "  Use  a  strong  loam  for  the  border, 
never  crop  it,  add  no  manure,  keep  the  treea 
thin  of  wood  by  disbudding,  and  the  early  re- 
moval of  useless  wood ;  shorten  each  shoot  ac- 
cording to  its  strength  at  the  spring  pruning,  ele- 
vate the  ends  of  the  leading  branches,  so  that  they 
may  all  form  the  same  curvilinear  direction  up- 
wards, and  keep  the  trees  in  a  dean  and  healthy 
state."*  Various  species  of  aphisy  and  the 
aearus,  or  red  spider,  infest  the  leaves  of  the 
peach. 

One  of  the  greatest  blesrings,  says  a  reeent 
writer,t  that  can  be  conferred  upon  any  rude 
people,  (and  it  1b  a  blessing  which  will  bring 
knowledge,  and  virtue,  and  peace,  in  its  train)  is 
to  teach  them  how  to  cultivate  those  v^table 
productions  which  constitute  the  best  riches  of 
mankind.  The  traveUer  Burchel  rendered  such 
a  service  to  the  Bachapins,  a  tribe  of  the  interior 
of  southern  Africa.  He  gave  to  their  chief  a 
bag  of  fresh  peach  stones,  in  quantity  about  a 
quart;  "nor  did  I  &il,"  says  the  benevolent  visitor 
of  these  poor  people,  "to  impress  on  his  mind  a 
just  idea  of  their  value  and  nature,  by  telling 
him  that  they  would  produce  trees  which  would 
continue  every  year  to  yield,  without  further 
trouble,  abundance  of  large  fruit  of  a  more 
agreeable  flavour  than  any  which  grew  in  the 
country  of  the  Bachapins."    This  is  an  interest- 
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b%  rumple  of  how  much  good  ■  right  minded 
and  actire  mdiridual  vaay  do  to  his  humbler 
brethren  of  the  human  family.  "Why  hare 
not  every  where  the  names  been  preserved,"  says 
Humboldt,  "  of  those  who,  in  place  of  ravaging 
the  earth,  have  enriched  it  with  plants  useful  to 
the  human  racel"  It  is  satis&ctory  to  observe, 
however,  that  when  men  are  highly  civilized, 
there  is  an  elasticity  in  their  mental  energies, 
which  makes  the  destruction  of  tyranny  and  vrar 
of  less  permanent  injury  than  when  their  in- 
flictions fall  npon  a  mda  people.  Sickler,  a  dis- 
tinguished naturalist  of  G«rmany,  who  has  paid 
paiiicnlar  attention  to  the  cultivation  of  frnit 
trees,  had,  in  the  Duchy  of  Saxe  Gotha,  formed 
three  nurseries  for  fruit  trees,  one  of  which  con- 
tained eight  thousand  grafted  planta.  In  1806, 
thisnniBeiy  was  entirely  destroyed  by  the  French, 
after  the  battle  of  Jena;  Nay's  corps  bivou- 
acked in  it.  After  thebattle  of  Leipric,  in  1814, 
another  nuraety,  planted  by  the  same  eminent 
man,  was  deetroyed  by  the  Cossacks.  Yet  in 
1817  he  had  planted  and  reared  a  third  nursery 
with  his  own  hand, — persevering,  in  spite  of  the 
injuries  which  he  had  received  in  these  dreadful 
eonteela  to  distribute  his  fine  plants,  and  the 
knowledge  of  their  cultivation,  over  his  native 
country.  The  labours  of  such  a  man  will  endure 
when  the  fame  of  con^nerote  is  forgotten,  or 
thought  worthless,  or  only  remembered  to  be 


It  has  been  already  stated  that  some  doubts 
exiat  as  to  the  difiarence  between  the  peach  and 
the  almond  being  more  than  apparent.  With 
nfetence  to  this  subject,  there  is  a  curious  fact 
lecorded  by  the  president  of  the  Horticultural 
Society.  The  fruit  of  a  sweet  almond  tree,  which 
Iiad  been  obtained  from  an  almond  kernel,  tliat 
bad,  when  in  flower,  been  impregnated  with 
peach  pollen,  was  sown,  and  produced  a  tree: 
this  tree  bore  eight  peaches,  some  of  which  were 
perfect,  and  the  othera  burst  at  the  centre  when 
ripe,  as  is  the  case  vrith  almonds.  The  peaches 
were  finely  formed  and  coloured ;  the  flesh  white, 
toft,  melting,  and  of  good  flavour.  This  experi- 
ment is  curious;  for  though  it  does  not  com- 
pletely establish  the  &ct  of  the  converUbility  of 
an  almond  into  a  peach,  it  doea  so  in  greet  part, 
by  showing  that  cmly  the  pollen  is  necesaary  to 
effect  snch  a  change. 

The  Flat  Paaeh  of  CMaa  is  perhaps  the  moat 
ringnlaj  of  the  peach  tribe.  The  nze  of  it  re- 
sembles that  of  the  apple;  and  the  stalk  and  eye 
approach  so  near  as  to  give  it  the  appearance  of 
a  ring  of  flesh,  with  a  stone  in  the  middle.  The 
following  description  accompanied  specimens 
prtauited  to  the  HortJooItural  Society  by  Ur 


"This  fruit  is  of  truly  singular  form,  and  per- 
haps will  be  best  described  as  having  the  appear- 
ance of  a  peach  fattened  by  preanire  at  the  head 


and  stalk;  ils  upright  diameter,  taken  through 
the  centre,  frvm  eye  to  stalk,  being  eleven  six- 
teenths of  an  inch,  conusting  wholly  of  the 
stoue,  except  the  skin;  that  of  its  ndes  b  one 
inch  and  one-eighth,  its  transverse  diameter  being 
two  inches  and  a  half.  The  head  of  the  fruit  Is 
crooked  in  snch  a  manner,  as  to  look  like  a 
broad  and  rather  hollow  eye  of  an  irregular  and 
flve-angted,  (or  lobed)  shape,  surrounded  by  the 
appearance  of  the  remains  of  the  leaves  of  a 
(^yx ;  the  whole  sur&ce  of  this  eye  is  roughly 
marked  with  small  in^nlar  warted  lines,  like 
the  crown  of  a  medlar.  The  colour  of  the  skin 
of  the  fruit  is  psle  yellow,  mottled,  or  rather 
speckled  with  red  on  the  part  exposed  to  the 
Bun,  and  covered  with  a  fine  down.  The  flesh 
is  pale  yellow,  having  a  beautiful  radiated  drcle 
of  fine  red  surrounding  the  stone,  and  extending 
far  into  the  fruit.  The  stone  is  flatly  compressed, 
small,  rough,  and  irregular.  The  GonsiBtence 
and  flavour  of  the  flesh  is  that  of  a  good  melting 
peach,  being  sweet  and  juicy,  with  a  little  noyau 
flavour,  or  bitter  aroma.  This  peach  is  culU- 
vated  in  China,  representations  of  it  being  con- 
tinually seen  on  the  papers  and  drawings  received 
from  that  conntiy ;  and  it  is  well  known  at  Can< 
ton,  where  it  is  esteemed  aa  a  good  fruit." 

Tee  Aucohd,  Caa^ffdalue  MxnmwnM,  and  a, 
amanu.J    The  sweet  and  bitter  almond  treea 


ore  mmilai  in  appearance  to  the  peach,  and  grow 
to  the  height  of  about  twenty  feet,  with  spread- 
ing branches,  and  blossoms  of  a  more  varied 
colour  than  the  peach. 

It  is  probable  that  the  almond  ia  a  native  of 
the  western  parts  of  Ada.  The  almond  is  men- 
Uoned  in  the  Scripturea  as  amongst  the  best 
frnit«  of  tiie  land  of  Canaan.  It  ia  very  plen- 
tifdl  in  China,  In  most  of  the  eastern  countries, 
and  also  in  ]^bary.  In  that  country  it  Is  the 
most  early  beai«r  of  all  thefruit  trees.    It  flowers 
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in  Januaiy,  and  gives  its  fruit  in  ApriL  It  does 
not  appear  that  the  ahnond  tree,  (which  is  now 
abundantly  cultivated  for  its  fruit  in  Italy,  Spain, 
and  the  south  of  France)  was  so  early  introduced 
into  the  first  of  these  countries  as  the  peach,  or 
that  its  native  region  was  so  well  known,  ''Greek 
nuts''  being  the  name  given  to  almonds  at  Rome 
in  the  time  of  Cato. 

The  fruit  of  the  almond  is  not  so  attractive  as 
that  of  the  peach;  because,  instead  of  presenting 
the  same  delicious  pulp  as  that,  the  pericarp  of 
the  almond  shrivels  as  Uie  fruit  ripens;  and  when 
the  ripening  is  completed,  has  become  a  homy 
kind  of  husk,  which  opens  of  its  own  accord. 
The  kernel  of  some  varieties  of  the  almond,  is 
not  defended  by  so  tough  a  shell  as  that  of  the 
peach  and  nectarine;  for  it  is  often  so  tender  that 
the  nuts  break  when  shaken  together. 

In  the  south  of  Europe,  where  the  almond  is 
cultivated  with  as  much  care  as  the  peach  is  in 
this  country,  its  varieties  are  carefiilly  distin- 
guished. The  bitter  and  the  sweet  are  perman- 
ently distinct  varieties;  and  after  this  leading 
character  is  observed,  the  variety  is  further  dis- 
tinguished by  the  form  and  degree  of  hardness 
of  the  shell.  For  instance,  the  French  have, 
''amandier  A  coque  dure" — ''amandier  A  coque 
demi-dure** — ^''amandier  k  coque  tendre." 

In  England,  almond  trees  are  chiefly  culti- 
vated for  the  beauty  of  their  early  flowers;  and 
for  this  reason,  the  common  kind,  and  the  double- 
flowering  dwarfr,  are  preferred.  There  is  some- 
thing very  charming  in  the  peculiarity  which 
belongs  to  this  tree,  of  blossoming  on  the  bare 
branches : 

**  The  hope,  in  dreami,  of  a  happier  honr, 

That  alights  on  misery's  brow, 
Springs  ont  of  tkerflyery  almond-flover. 

That  bloem  oa  a  leafless  bough." 

One  of  the  most  beautilul  tales  of  the  Greek 
mythology  (that  of  the  iKMres  of  Phylis  and  De- 
raophoon)  m  founded  on  this  property  of  the 
almond  tree. 

The  almond  »  raised  horn  seed  like  the  peach, 
for  varieties  er  hr  stocks;  and  by  budding  on 
its  own  or  on  plum  stocks,  for  continuing  varie- 
ties. The  fruit  is  produced  chiefly  on  the  young 
wood  of  the  previous  year,  and  in  part  on  small 
spurs  of  two  or  three  years*  growth. 

Almond  trees  ripen  their  fruit  in  England, 
though  the  produce  is  very  inferior  to  that  which 
is  imported.  The  flowers  of  the  productive 
almond,  both  the  sweet  and  the  bitter,  are  much 
less  showy  than  those  of  the  unproductive. 
Like  most  of  the  other  nut-bearing  trees^  the 
almond  yields  an  oil.  Between  the  expressed 
oil  of  bitter,  and  that  of  sweet  almonds,  there  is 
little  difierence;  but  the  bitter  almond  contains 
an  essential  oil,  while  the  sweet  almond  has 
none.    Owing  to  the  prussic  add  which  it  con- 


tuns,  this  essential  oil  is  found,  by  experiment, 
to  be  exceedingly  poisonous;  and  therefore  the  use 
of  bitter  almonds  should  be  carefully  avoided  in 
every  instance  where  then  is  s  chance  that  fhe 
essential  oil  may  be  separated  in  the  stomadL 
So  very  violent  is  the  poison  of  this  oil,  that  in- 
stances are  recorded  of  persons  dying  in  conse- 
quence of  drinking  even  a  very  small  portion  of 
spirits  flavoured  by  it;  and,  in  its  oonoentrrted 
state,  it  is  probably  not  exceeded,  in  its  huitfal 
efiects,  even  by  the  essential  oil  of  tobacco  itself, 
or  by  any  of  the  narcotic  vegetable  poisons. 

According  to  Haller,  bitter  almonds  are  a  poi- 
son to  birds  and  quadrupeds. 

Almond  oil  (the  expressed  oil)  is  prindpally 
obtained  from  the  ahnonds  of  Yidentia  and  Bar- 
bary;  the  Syrian  ahnonds,  usually  called  Jordan 
almonds,  being  preferred  for  the  table. 

The  Larffe  FruUed  Almond  (var,  macroearpa) 
is  one  of  the  most  beautiful  varieties  of  the 
almond.  The  flowers  are  twice  as  laige  as  thoss 
of  the  common  sort,  and  remain  longer  in  per- 
fection: the  fruit  also  is  laiger.  There  is  a  spe- 
cimen in  the  garden  of  the  Horticultural  Society, 
which  has  been  figured  and  described  by  Mr 
Lindleyin  the  Botanical  Register;  who  reniariss, 
that  this  almond  is  *' increased  by  budding  upon 
plums  and  other  drupaceous  plants." 

About  four  hundred  and  fifty  tons  of  almonds 
are  annually  imported  into  Great  Britain,  pay- 
ing a  duty  of  £18,000. 

pRUNUs.  This  genus  comprehends  the  apricot, 
the  plum,  the  cherry,  tiie  sloe,  the  laurel,  and 
several  other  ornamental  shrubs.  The  designa- 
tion prunusy  is  of  Greek  origin,  but  its  deriva^ 
tion  or  particular  meaning  is  unknown.  This 
&mily  are  characterised  by  all  the  spedes  possess- 
ing, in  greater  or  less  degree,  a  portion  of  prussic 
acid.  In  fiujt,  many  of  the  species  are  decidedly 
poisonous;  and  though  the  fruit  of  some  of  them 
is  agreeable  to  the  taste,  and  safe  enough  when 
taken  in  limited  quantities,  there  is  none  of  the 
family  that  can  be  indulged  in  to  excess  with 
impunity.  Columella  says  that  the  Persians 
sent  the  peach  to  Egypt  to  poison  the  inhabi- 
tants; and  a  speeies  of  apricot  is  called  by  tha 
people  of  Barbary,  ^matza  Franca,*'  or  the  kill» 
of  Christians.  All  these  evil  qualities  are,  how- 
ever, destroyed  by  cultivation;  for  it  is  the  pri- 
vilege of  man  not  only  to  distinguish  between 
the  good  and  evil  properties  oi  vegetables^  but 
to  eradicate  the  evil,  in  many  cases^  by  his  skill 
and  industiy. 

TwtAwxxn^fpmnuBArmmiaca.J  Thei^ri- 
cot  is  a  low  tree  of  rather  crooked  growth,  with 
suboordate  leaves  and  sessile  flowers.  The  fruit 
is  round,  about  the  size  of  the  peach,  and  re- 
sembling it  in  delicacy  of  flavour. 

The  apricot  is  very  widely  difinsed  in  Asia, 
and  grows  upon  the  slopes  of  the  barren  moun- 
tains westward  of  China.     Many  qpecieo  of  it 


we  enhiTated;  and,  as  ^67  ripen  Mriier  than 
the  peach  and  neetarine,  th*y  are  in  ctmridetable 
cstiinatiini.  Some  Taiietiee  are  exeeedingljr  d«- 
lidooa;  and  the  Persians,  in  their  fignratiTe  lan- 
guage, call  the  apricot  of  Iran  "  the  seed  rf  the  mn ." 

It  ilhould  aeem  that  the  apricot  was  known  in 
Italy  in  the  time  of  Dioteorides;  and  tliat  it  got 
its  name  preeocM  from  Hpening- earlier  than  some 
other  fruits.  The  modem  Grreek  name  n^tnw- 
iM  is  very  like  the  Arabic  name  berikaeh.  The 
Bomons  set  little  Tahie  upon  the  apricot,  as  ap- 
pears bj  an  epigram  of  Haitial.  If  the  ancient 
name  is  to  be  retained,  a-precoke,  as  it  used  to 
he  staled  bj  our  moet  early  writers  on  hortical' 
tore,  ia  the  clarical  appellation,  and  the  modern 
apricot  the  Tulgarism  or  corruption. 

The  apricot  ia  mii  to  derire  its  scientific  name 
from  ita  almost  oorering  the  elopefl  of  the  Cau- 
casus, the  Ararat,  and  the  other  monntains  in  and 
ahont  Armenia,  up  almost  to  the  margin  of  the 
(mow.  The  general  opinion  that  it  ia  a  native  of 
Aimenia  ha^  howerer,  been  controrerted  by  M. 
Rt^mer,  a  PVeneh  naturaHat,  who  contends,  that 
aa  Armenia  is  a  high  mountaiaons  country,  the 
dimate  of  winch  resemblea  that  of  middle 
Europe,  it  cannot  possibly  be  the  country  of  a 
tiee  whidi  b^ins  to  flower  w  early,  that  its 
blosBoma  are  often  deatroyad  by  the  freat,  not- 
wjttutanding  erery  care  of  the  cultivator.  The 
apricot,  too,  although  it  has  been  eultivated  in 
BuTope  for  many  ages,  never  sprang  up  from 
aeeda  in  any  of  our  forests;  neither  has  it  been 
fimnd  wild  either  in  Armmia  or  any  cf  the 
neighbouring  provinces.  H.  Regnieris  of  opin- 
ion that  it  is  a  native  of  AMca,  and  that  Ets 
limits  appear  to  be  a  paralld  between  the  Niger 
and  the  range  of  the  Atlas  nnonntuns,  from 
whence  it  has,  by  cultivation,  hwa  carried  to- 
wards the  north. 

ApricotB  are  Vffly  plentifhl,  and  In  great  var- 
iety, in  China;  and  the  nativea  employ  them 
varionsly  in  the  arts.  From  the  wild  tree,  the 
pulp  of  whose  fruit  ia  of  Utile  value,  but  which 
has  a  targe  kernel,  they  extract  an  oil;  they  pre- 
serve the  Iruit  wet  in  all  ita  fiavonr;  and  they 
make  lozenges  of  the  clarified  juice,  which  aSlbrd 
Bveiy  agreeable  beverage  when  dissolved  in  water. 
The  apricot  attains  the  size  of  a  large  tree  in 
Japan.  It  aho  flourishea  in  such  abundance 
upon  the  Oases,  as  t«  be  dried  and  carried  to 
£^pt  as  an  article  of  commerce.  In  those  aul- 
tty  climates,  the  fiavour  is  exquisite,  though  the 
friiit  is  small. 

Gough,  in  hia  British  Topography,  states  that 
the  apricot  tree  was  first  brought  to  Englsnd,  in 
1524,  by  Wool^  the  gardener  to  Henry  VIII. 
Gerard  had  two  varieties  in  his  garden. 

There  are  filUen  or  twenty  excellent  varieties 
of  apricot,  bendea  the  peach  apricot,  a  large 
fruit  aapposed  to  be  a  hybrid,  between  a  peach 
and  an  apricot. 
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New  varieties  are  procured  by  planting  the 
seed;  and  approved  aorta  are  propagated  by  bud- 
ding on  phim  stocks.  The  trees  are  trained 
against  the  wbH,  and  bear  in  the  open  air,  in  all 
the  sheltered  parts  of  Britain.  The  fruit  is  pro- 
duced on  the  young  shoota  of  laat  year,  or  soma- 
ea  on  two  ortireeyearold  spuie.  Thebear- 
_  ahoots  throw  out  the  blosaoms  immediately 
from  the  eyea  along  the  aides,  and  the  buds  have 
a  round  and  swelling  appearance.  The  apricot 
does  not  force  well. 

Tax  PiiUH,  Cprumu  domvMca.J     Tlie  plum 
appears  to  be  still  more  widely  diffiised  in  its 
original  locality  than  the  apri- 
*'*'  cot;  and  it  is  much  more  prone 

to  run  into  varieties.     It  is  a 
tree  of  fifteen  to  twenty  feet  in 
height,  and  branches  out  into  a 
moderately  spreading  head.    It 
is  a  native  of  Ama,  and  of  many 
parts  of  Europe;  and  even  grows 
wild  in  the  hedges  in  some 
pwta  of  Britun,  though  possi- 
bly it  may  have  found  its  way 
there  from  some  of  the  cnlU- 
Tbs  Plum         **t«d  BOTta,  and  have  degener* 
ated.  The  plnm,  and  almost  all 
its  species,  ia  very  apt  to  run  under  ground,  and 
produce  suckers  itom  the  roots.    Du  Hamel  says 
that  if  plums  are  grafted  low,  and  covered  with 
earth,  they  push  ont  rfioots  which  may  be  trana- 
plantad. 

Plums  of  various  sorta  appear  to  have  been 
introduced  into  England  as  early  aa  the  fifteenth 
century.  These  varietiea  came  to  na  from  France 
and  Italy.  The  "Green-gago"  ia  the  R»in» 
Claude  of  Fiance,  so  called  from  having  been  in- 
troduced into  that  country  by  the  wife  of  Francis 
I.  It  18  called  gage  in  England,  after  the  name 
of  the  family  who  firat  cultivated  it  here.  The 
"Orleana?'  probably  came  to  us  when  we  held 
pogsemon  of  that  part  of  France  from  which  it 
takes  its  name.  Lord  Cromwell  introduced 
sevcial  plums  from  Italy,  in  the  time  of  Henry 
YII.  The  damson,  or  damascene,  as  its  name 
imports,  ia  from  Damascus. 

In  some  countries,  particularly  in  Alsatia,  a 
condderable  quantity  of  alcohol  is  produced  from 
plums  and  cherries  by  fermentation.  Dried 
plums  form  a  large  article  of  commerce,  under 
the  name  of  prunes  and  French  plums. 

There  are  nearly  three  hundred  varieties  of 
pinros,  many  of  which  are,  peihapa,  only  dis- 
«milar  in  name.  The  Washington,  a  modem 
variety,  which  ia  stated  in  the  Pomologieal  Ma- 
gazine not  to  be  anrpaseed  in  richness  of  flavom', 
beauty,  and  other  good  qnalities,  by  any,  Is 
curious  in  its  origin.  The  parent  tree  was  pur- 
chased in  the  market  of  New  York,  some  time 
in  the  end  of  last  century.  It  remuned  barren 
several  years,  till,  during  a  violent   thunder- 
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storm,  the  whole  trunk  was  struck  to  the  earth 
and  destroyed.  The  root  afterwards  threw  out 
a  number  of  vigorous  shoots,  all  of  which  were 
allowed  to  remain,  and  finally  produced  fruit. 
It  is,  therefore,  to  be  presumed  that  the  stock  of 
the  barren  kind  was  Uie  parent  of  this.  Trees 
were  sent  to  Mr  Robert  Barclay,  of  Bury  Hill, 
in  1819;  and  in  1821  several  others  were  sent  to 
the  Horticultural  Society  by  Dr  Hosack. 

Most  of  the  varieties  of  Uie  plum  are  propa* 
gated  by  grafting  or  budding  on  the  muscle,  St 
Julian  magnum  bonum,  or  any  free  growing 
plums  raised  from  seed  or  from  suckers;  but  fo^ 
a  permanent  plantation  seedlings  are  to  be  pre- 
ferred. The  common  baking  plums,  as  the  dam- 
son, bullace,  Wentworth,  are  generally  propa- 
gated by  suckers,  without  being  either  budded 
or  grafted.  Plumb-grafting  is  performed  in 
July  or  March;  budding  in  July  or  August. 
A  middling  light  soil,  neither  too  wet  or  too 
diy,  is  best  suited  for  this  tree. 

All  the  sorts  produce  their  fruit  on  small  na- 
tural spurs,  rising  at  the  ends  and  along  the 
sides  of  the  bearing  shoots,  of  one,  two,  or  three 
years'  growth.  In  pruning,  the  fruitful  branches 
should  not  be  shortened,  but  thinnings  made  of 
cross  placed  or  irregular  branches. 

Thb  Cherrt  (prunus  cerasusj.  The  culti- 
vated cherry  is  by  some  considered  a  distinct 
species,  while  others  suppose  it  a  domesticated 
variety  of  the  wild  cherry  or  gean.  Besides  being 
prized  for  its  fruit,  the  cherry  is  also  a  very 
ornamental  tree,  and  cultivated  for  this  object 
in  shrubberies.  The  tree  is  a  native  of  most 
temperate  countries  of  the  northern  hemisphere. 
The  small  black  is  found  not  only  in  some  parts 
of  England,  but  even  in  places  among  the  Scot- 
tish mountains^  where  it  would  be  difficult  to 
imagine  it  to  have  been  carried.  It  is  gen- 
erally said  that  the  first  of  the  present  cultivated 
sorts  was  introduced  about  the  time  of  Henry 
VIII.,  and  were  originally  planted  at  Sitting- 
bourn,  in  Kent.  The  cherry  orchards  of  Kent 
are  still  celebrated.  It  seems,  however,  that 
they  were  known  much  earlier,  or,  at  any  rate, 
that  cherries  were  hawked  about  London  before 
the  middle  of  the  sixteenth  century,  in  the  very 
same  manner  as  at  present.  The  commencement 
of  the  season  was  announced  by  one  carrying  a 
bough  or  twig  loaded  with  the  fruit.  Our  pre- 
sent popular  song  of  ^  Cherry  ripe,  ripe  I  ciy," 
is  very  slightly  altered  from  Herrick,  a  poet  of 
the  time  of  Charles  I.  One  of  our  old  English 
games,  cherry'-pity  conusted  of  pitxshing  cherry- 
stones into  a  little  hole : — ^*  I  have  loved  a  witch 
ever  since  I  played  at  cheny-pit."  *  Shaknpeare 
also  alludes  to  the  same  custom. 

The  wild  cherry,  of  which  there  are  a  good 
mony  varieties^  is  a  much  more  hardy  tree  than 
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any  of  those  that  produce  the  finer  sorts  of  frnit; 
and  it  is  therefore  much  cultivated  for  stocks 
upon  which  to  graft  the  others,  as  trees  so  grafted 
attain  a  larger  size,  are  more  durable,  and  less 
subject  to  disease.  At  some  of  the  ruined  abbeys 
and  baronial  castles  there  are  found  cherry  trees, 
chiefly  black  ones,  which  have  attained  the 
height  of  sixty  or  eighty  feet,  and  continue  to 
produce  great  quantities  of  fruit.  These  ancient 
sorts  are  not  confined  to  the  warmer  parts  of  the 
country,  but  are  met  with  in  some  of  the  north- 
em  counties  of  Scotland.  Evelyn  ranks  the 
black  cherry  amongst  "  the  forest  berry-bearing 
trees^  frequent  in  the  hedges,  and  growing  wild 
in  Herefordshire  and  many  places." 

The  cherry  is  generally  understood  to  have 
been  brought  to  Rome,  from  Armenia,  by  Ia- 
cullus,  the  conqueror  of  Mithridates.  This  was 
about  sixty-eight  years  before  the  Christian  era; 
and  such  was  the  fondness  for  the  fruit,  that 
Pliny  says,  ''in  less  than  one  hundred  and 
twenty  years  after,  other  lands  had  cherries,  even 
as  far  as  Britain  beyond  the  ocean."  The  dbeny 
is  ^read  over  Africa.  In  Barbaiy  it  is  called 
*'  The  Berry  of  the  King."  Desfontaines  fBU- 
toire  des  Arbres)  contends,  in  opposition  to  the 
received  opinion,  that  the  wild  cherry  is  indige- 
nous to  France,  and  of  equal  antiquity  with  the 
oak ;  nor  can  we  help  thinking,  from  the  situa- 
tion in  which  we  have  seen  wild  cherries,  thai 
the  same  may  be  the  case  with  parts  of  the 
United  Elingdom. 

The  transplantation  of  firuit  trees  from  one 
distant  locality  to  another  has  been  employed  by 
Hume  as  an  argument  to  prove  ^  the  youth,  or 
rather  infancy  of  the  world,"  in  opposition  to 
the  opinions  of  those  who  maintain  that  thia 
earth  has  existed,  in  its  present  condition,  fit>ni 
countless  ages : — 

''  LucuUuB  was  the  first  that  brought  cheiry 
trees  from  Asia  to  Europe;  though  that  tree 
thrives  80  well  in  many  European  olimates^  that 
it  grows  in  the  woods  without  any  culture.  la 
it  possible  that,  throughout  a  whole  eternity,  no 
European  had  ever  passed  into  Asia,  and  thought 
of  transplanting  so  delicious  a  firuit  into  his  own 
country  1  Or  if  the  tree  was  once  transplanted 
and  propagated,  how  could  it  ever  afterwards 
perish  ?  Empires  may  rise  and  fidl ;  liberty  and 
slavery  succeed  alternately;  ignorance  and  loiow- 
ledge  give  place  to  each  other;  but  the  cheny 
tree  will  still  remain  in  the  woods  of  Greece, 
Spain,  and  Italy,  and  will  never  be  affected  by 
the  revolutions  of  human  society. 

**  It  is  not  two  thousand  years  since  vines  were 
transplanted  into  France,  though  there  is  no  cli- 
mate in  the  world  more  favourable  to  them.  It 
is  not  three  centuries  dnce  horses^  cows,  sheep, 
swine,  dogs,  com,  were  known  in  America,  la 
it  possible  that,  during  the  revolutions  of  a  whole 
et^mlty,  there  never  arose  a  Columbua  who 
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might  open  the  commuiiication  between  Europe 
and  tliat  continent?  We  may  as  well  imagine 
that  all  men  would  wear  stockings  for  ten  thou- 
sand years,  and  never  have  the  sense  to  think  of 
garters  to  tie  them.  All  these  seem  convincing 
proofis  of  the  youth,  or  rather  in&ncy,  of  the 
world,  as  being  founded  on  the  operation  of 
principles  more  constant  and  steady  than  those 
by  which  human  society  is  governed  and  directed. 
Nothing  less  than  a  total  convulmon  of  the  ele- 
ments wiU  ever  destroy  all  the  European  ani- 
mals and  vegetables  which  are  now  to  be  found 
in  the  western  world." 

Several  liqueurs  are  manufactured  from  cher- 
ries. A  laige  black  cherry  (Merite  noire)  is 
used  in  the  composition  of  the  ratafia  of  Gren- 
oble; and  the  mara8chino  of  Zaia  is  prepared 
fix>m  a  particular  species  of  cherry  cultivated  in 
Dalmatia.  Ktrschwasdery  which  is  a  cheap  spi- 
rit»  forming  a  considerable  article  of  commerce, 
is  the  fennented  liquor  of  a  smaU  black 
cherry. 

The  whole  of  the  genus  prtmus  yield  what  is 
commonly  called  gum,  that  of  the  cherry  tree 
being  the  best.  But  this  substance,  which  is 
called  cerasswy  resembles  tragacanth  (the  gum 
of  the  aairaffaius),  and  is  therefore  improperly 
called  gum,  as  the  term  is  usuaUy  understood, 
and  applied  to  gum  Arabic. 

The  Romans  had  eight  varieties  of  cherry.  In 
the  British  gardens  are  upwards  of  forty  sorts. 
The  French  divide  the  cherries  into  griotUs^  or 
tender-fleshed;  bigarreaux^  or  hard-fleshed;  and 
gwiffnesy  or  small  fruits.  The  fruit  of  many  va- 
rieties is  somewhat  heart-shaped;  hence  the  very 
general  name  of  Aeorf-M^fTf^.  Why  some  are  called 
deci^  is  not  so  well  ascertained.  The  MoreUo 
cherry  is  very  distinct  from  the  other  varieties, 
bearing  almost  exclusively,  in  the  preceding 
years,  stock  wood,  and  the  pulp  of  the  fruit  has 
somewhat  of  the  consistence  and  flavour  of  the 
morel ;  whence  the  name. 

Varieties  of  the  cherry  are  continued  by  grafl- 
ing,  or  budding  on  stocks  of  the  black  or  wild 
red  cherries,  which  are  strong  shooters,  and  of  a 
longer  duration  than  any  of  the  garden  kinds. 
Some  graft  on  the  Morello,  for  the  purpose  of 
dwarfing  the  tree,  and  rendering  it  more  prolific; 
but  the  most  efiectual  dwarfing  stock  is  the  ma- 
haleb,  which,  however,  will  not  succeed  in  the 
generality  of  soils  in  Britain.  For  procuring 
new  varieties,  however,  recourse  must  be  had  to 
raising  from  the  seed.  From  these  a  good  many 
new  sorts  may  be  expected.  The  stones  are 
planted  in  light  sandy  soil,  in  autumn  or  spring. 
They  will  germinate  the  same  year,  but  diould 
not  be  planted  out  till  the  second  autumn  after 
sowing.  The  cherry  thrives  best  in  a  dry,  light, 
sandy  soil,  and  an  elevated  situation.  Some 
sorts,  as  the  May-duke,  will  thrive  in  all  soils 
and  aspects.    Early  fruit  is  obtained  from  wall 


trees ;  but  the  cherry  does  equally  with  espaliers 
or  standards.  Insects,  as  the  red  spider,  attack 
the  wall-cherry ;  but  the  other  sorts  are  not  very 
liable  to  be  preyed  on  by  such  vermin. 

The  Chinege  Cherry  (pruntu  pseudo-oeranuj 
is  a  valuable  new  species  of  that  fruit,  introduced 
into  this  country  so  recently  as  1819.  The  fol- 
lowing is  an  extract  from  the  account  of  this 
variety,  presented  to  the  Horticultural  Society 
by  Mr  Einight,  their  president : — 

**  I  received  a  plant  of  the  Chinese  cherry  from 
the  garden  of  the  Horticultural  Society  in  the 
summer  of  1824,  after  it  had  produced  its  crop 
of  fruit;  and  it  was  preserved  under  glass,  and 
subjected  to  a  slight  degree  of  artificial  heat  till 
the  autumn  of  that  year.  It  appeared  very  little 
dispoeed  to  grow ;  but  produced  one  young  shoot, 
which  afibrded  me  a  couple  of  buds  for  insertion 
in  stocks  of  the  common  cherry.  Soon  after 
Christmas  the  tree  was  placed  in  a  pine-stove, 
where  it  presently  blossomed  abundantly,  and  its 
fruit  set  perfectly  well,  as  it  had  previously  done 
in  the  giurdens  of  the  Society,  and  it  ripened  in 
March.  The  cherries  were  middle-sized,  or  ra- 
ther small,  compared  with  the  larger  varieties  of 
the  common  cherry,  were- of  a  reddish  amber 
colour,  very  sweet  and  juicy,  and  excellent  for 
the  season  in  which  they  ripened.  The  roots  of 
the  tree  were  confined  to  ratiier  a  small  spot,  and 
the  plant  was  not  even  in  a  moderately  vigorous 
state  of  growth.  I  therefore  infer  that  the  fruit 
did  not  acquire  either  the  size  or  state  of  per- 
fection which  it  would  have  attained  if  the  tree 
had  been  larger  and  in  a  vigorous  state  of  growth, 
and  the  season  of  the  year  favourable." 

7%e  Oean  (pruntu  avium)  y  the  French  ^t^iui, 
is  a  tall  tree  common  in  woods  in  some  parts  of 
England,  and  frequently  growing  wild  in  Scotland. 
The  fruit  is  smaller  than  that  of  the  common 
cherry,  of  a  red  colour  when  unripe,  and  a 
deep  purple  or  black  when  it  arrives  at  maturity. 
The  flavour  is  superior  to  that  of  most  cherries. 
Indeed,  the  eeronCy  or  black  cherry,  b  supposed 
to  be  an  improved  variety  of  the  wild  gean.  The 
wood  of  this  tree  is  used  for  many  kinds  of  do- 
mestic furniture,  and  other  purposes. 

The  Bird  Cherry  (prunus  padus).  This  is 
a  Greek  name  g^ven  to  this  tree  by  Theophrastus. 
It  is  in  shrubberies  very  ornamental,  from  its 
purple  bark,  bunches  of  white  flowers  and  ber- 
ries, which  are  successively  green,  red,  and  black. 
It  is  common  in  the  native  woods  of  Sweden  and 
Scotland,  and  in  both  countries  the  berries  are 
infused  in  spirits  in  order  to  give  them  an 
agreeable  flavour.  The  fruit  is  nauseous  to  the 
taste,  though  greedily  eaten  by  birds.  The  bark 
has  been  employed  by  the  Swedes  and  Finlanders 
in  medicine.  The  tree  is  very  leafy,  and  dislikes 
a  wet  soil.  The  wood  is  beautifully  veined,  and 
is  used  for  cabinet  work  in  France,  as  is  that  of 
the  pnmus  Virginiana  in  America, 
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Tie  Comith  Bird-Cherty  (p.  rvbraj  veiy 
mucti  reaemblefl  the  poAu. 

TsK  Slob  (pnutm  ^limoiaj,  is  also  indigonoua 
in  Britain,  aai  ia  frequently  met  with  in  a  wild 


Btate  in  Scotland.  It  is  a  low  shrubby  tree, 
with  stliptical  lanceolate  leaves^  pubescent  l>e- 
neath;  the  branches  armed  with  hard  strong 
spines ;  the  blossoin  resembling  the  prone,  and 
the  fruit  round,  of  a  deep  black  colour,  and  ex- 
tremely austere  astringent  taste.  Some  hare 
supposed  the  sloe  the  original  of  the  cultivated 
plum.  It  is  used  as  stocks  on  which  to  engraft 
the  plum  and  some  other  species. 

Thb  Laurel  (prvnui  Uwro-ceraituJ.  This  is 
one  of  the  most  generally  prised  Bvergreans.  It 
was  brought  from  Constantinople  to  Holland  in 
1376.  The  first  we  read  of  in  England  was  one 
at  Highgate,  in  the  garden  of  Mr  James  Cole,  a 
London  merchant,  who,  as  Parkinson  informs 
us,  was  in  the  practice  of  coveriug  the  plant  in 
winter  with  a  blanket.  In  leas  than  half  a  cen- 
tury after  this,  we  are  told  by  Ray,  that  the 
laurel  bicame  a  oonunon  shrub  in  English  gar- 
dens. It  is  now  unirersally  a  conspicuous  ob- 
ject in  almost  every  shrubbery.  The  leaves  con- 
tain a  considerable  quantity  of  pruHsio  acid,  and 
from  this  cireumwtance  hare  been  used  to  gire 
an  agreeable  flavour  to  various  articles  of  food. 
Much  caution,  however,  ought  to  be  employed 
not  to  use  the  juice  of  theee  leaves  in  excese, 
otherwise  they  will  prove  a  virulent  poison.  The 
laurel  water,  distilled  from  the  recent  leaves, 
cont^ns  all  the  active  principle  of  the  prusaic 
acid.  This  has  been  used  criminally  for  pro- 
ducing death ;  and  eeveral  cases  of  accidental 
poisoning  have  arisen  from  cordials  flavoured 
with  the  infused  leaves  of  the  laurel.  The  laurel 
be«B  a  small  red  berry,  which  is  ahn  poisonous, 

Tht  PortugwM  Laurel  (p.  LuntaniaJ  ia 
also  a  highly  admired  evergreen  shrub.  It  was 
brought  to  England  from  Portugal,  though  it 
does  not  appear  to  be  a  native  of  that  country. 
It  probably  b  indigenous  to  Madeira,  or  some 
more  southern  islands. 

BcBus,  a  fomily  of  the  rotaeeo!,  includes  the 


raspberry,  bramble,  doad  ber^,  and  several 
other  species.  Many  of  them  are  only  biennial 
woody  plants  producing  suckers  or  etolonea 
from  tiie  roola,  wliieh  ripen  and  drop  th^  leaves 
one  year,  and  resume  their  foli^ie,  prodnce  bhw- 
soms,  shoots,  flower,  and  fruit,  and  ^e  the  BAxt. 
Of  this  kind  are  the  raapbeny  and  bnunble. 

RiBPBSMB.j  frviiu  idoaa).  This  well  known 
plant  is  Indigenoni  to  Britain;  hut  has  been 
greatly  improved,  both  in  size  and  flavour,  by 
cultivation.  There  are  several  varietiea,  aa  iha 
common,  red,  and  yellow,  the  doublft-flowea«d, 
and  a  variety  that  bears  twice  a  year,  in  July 
and  S^tembm'. 

This  plant  obtains  its  common  name  from  the 
rough  and  bristly  appearance  of  the  fruit.  The 
French  call  the  Tsspberry  Bonce  dti  Mont  Ida, 
(in  common  parlauce,,F'rimi0iM},cDnuderiiigit 
a  native  of  that  clsssio  ground,  for  which  they 
have  the  authority  of  PUny.  The  root  ia  per- 
ennial and  spreading,  but  the  stems  laat  only 
two  years.  Both  the  red  and  the  yellow  varie- 
ties prefer  utnations  that  are  ^laded  and  ratber 
moist.  The  ums  of  the  nupbeny,  both  for  the 
table  and  for  evreetmeats,  an  well  known. 
Though  the  flavour  of  raepberrise  is  peculiar,  it 
is  one  which  is  very  generally  liked ;  but  it  ia 
the  meet  fleeting  with  which  we  are  acquainted. 
&ven  a  few  houis  will  ■<imiuiwh  it ;  and  if  the 
berries  be  kept  for  two  or  three  days,  the  flavour 
is  almost  entirely  gone.  Even  on  the  bush,  the 
flavour  does  not  continue  above  two  or  three  days 
after  the  fruit  is  ripe.  Baspberries,  indeed,  to  be 
enjoyed  in  perfection,  ehonld  l>e  eaten  from  the 
bush.  They  require  less  attendance  than  almost 
any  other  fruit;  and  if  the  twice-bearing  kind 
l>e  mixed  with  the  othem,  they  may  be  continued 
till  November.  The  shrubs  c»me  into  fall  bear- 
ing about  three  years  after  the  planting  of  the 
Btoot  or  roots,  and  they  last  good  for  about  three 
yeora  more,  at  the  end  of  which  they  begin  to 
d^nerate.  The  common  mode  of  propagation 
is  by  cuttings,  which  should  always  be  taken 
from  plants  that  are  in  their  prime  bearing  con- 
dition, on  or  about  the  fourth  year  after  they 
are  planted.  A  quantity  of  peat  or  bog-earth 
greatly  improves  both  the  size  and  the  flavour 
of  raspberries.  New  varieties  may  easily  be  oh- 
tained  from  the  seed,  the  plants  raised  front 
which  b^n  to  bear  the  second  year.  There  arc 
thirty-five  varieties  of  respber^  mentioned  in 
the  Fruit  Catalogue  of  the  Horticultural  Society, 
of  which  the  differences  in  quality  are  very  con- 
siderable. 

When  a  plantation  is  made  of  aevAal  rows  to- 
gether, it  may  be  placed  in  the  open  garden,  as 
the  plants  will  shade  one  another  to  a  mfGcient 
degree.  Frequent  renewal  is  neceanry,  to  pre- 
vent the  stools  getting  large  and  matted,  when 
they  sand  up  only  weak  suckers.  No  more 
Mickeia  should  be  left  at  the  stools  than  are  in- 
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tinded  to  bear  the  following  year,  unkae  jonng 
plants  are  wanted ;  and  if  very  large  fruit  is  the 
object,  no  sackera  should  be  left  &t  all ;  on  the 
contrary,  when  the  Btrongeet  suckera  ate  wanted, 
the  fruit-bearing  shoots  should  be  eut  down. 

The  raspberry  requires  a  rich  moist  soil  and  a 
shaded  situation,  where  plants  grow  singly.  The 
beet  varieties  are  the  early  prolific,  Bamet,  and 
Comwallis,  seedling  and  large  red,  red  Antwerp, 
yellow  Antwerp,  Bromley  hUI,  Cornish,  double- 

Tie  Aauriean  Ra^berry  (R.  oeeidaOaUt), 
is  a  showy  plant  for  large  Bhrubberies,  The 
frnit  of  the  doe  i*rry,  r.  ccgnut,  is  bine,  and  it 
eoniiniiee  till  frost  comes  on.  It  is  an  edible 
berry,  bat  poeaeeses  no  very  high  flavour. 

Tat  BiUHBtA  (rvbui  frvtUoru)  Though 
the  bramble  is  rather  annoying  with  its  long 
trailing  stems  and  its  sharp  thorns,  the  fruit, 
commonly  called  btadtbtrry,  is  perhaps  in  its 
wild  state  (and  it  doesnotneed  to  be  cultivated), 
among  the  best,  and  certainly  it  is  the  most 
abondant,  of  our  nstJTe  berries.  The  bramble 
piefen  a  soil  that  is  moderately  good  ;  but  it  is 
found  in  every  mtuation,  except  marshes,  to  the 
borders  of  which  it  creeps  very  dose.  On  the 
slopes  of  the  Welsh  mountdns,  moi«  eepedally 
Id  Denbighshire,  the  bramble  berry  grows  to  the 
sise  of  a  middling  gooseberry ;  and  in  a  dry  and 
nmnyantumn  is  really  an  excellent  fruit.  Pliny 
mentions  the  mnlbeny  growing  on  a  brier,  whidi 
probably  was  a  fine  blackberry.  In  England 
there  are  a  number  of  species  confounded  under 
the  names  of  nAut /rvtiauui,  and  rubut  eotjU- 
Jblim,  that  vary  very  much  in  the  quality  of 
their  fruit,  some  of  Uiem  really  deserving  culti- 
vation. The  jamily  of  brambles  is  divided  into 
those  with  upright  stems,  those  with  prostrate 
stems,  and  those  with  herbaceous  stems. 

The  CotylifoUut  and  Frvtieoru  are  both  com- 
mon in  our  hedges.  The  shoots  of  the  latter  are 
mnch  tougher  than  those  of  the  former,  snd  are 
preferred  by  thatchen  for  binding  their  n>o&, 
and  by  straw-hive  and  mat  makers.  The  berries, 
eat«n  at  the  moment  they  are  ripe,  are  cooling 
and  giatefiil ;  a  little  before,  they  are  add  and 
astringent,  and  a  little  after,  disagreeably 
ronred  and  astringent. 

TheAretieorIhoarfCnnuon(nAu3arctiaa) 
is  a  small  species,  and  a  native  of  the  coldest  re- 
gions of  the  world.  Its  fruit,  however,  is 
ceedingly  delidous ;  and  were  it  possible  to 
tivate  it  in  any  habitable  situation,  it  would  be 
amost  important  addition  to  garden  berries.  We 
have  not  heard  of  its  ever  baring  been  found 
either  in  England  or  in  the  Welsh  mountains ; 
and  in  Scotluid  it  grows  only  in  the  most  wild 
and  elevated  utuations.  Some  of  the  Scottish 
horticulturists  have  tried  to  raise  it  from  the 
seed,  and  have,  we  believe,  ohtuned  plants 
though  the  fruit,  when  they  bore  any,  has  beei 
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and  the  plants  themselves  are  preserved 
alive  with  difficulty.  The  Arctic  berry,  whicli 
grows  in  the  wildest  and  most  exposed  districts 
of  Lapland,  sometimes  offered  to  LiuuEus  the 
only  fbod  which  he  found  in  his  perilous  journey 
in  tiioee  dreary  regions ;  and  he  thus  speaks  of 
it  with  much  fteling : — "  I  should  be  ungrateful 
towards  this  beneficent  plant,  which  often,  when  I 
almost  prostrate  with  hunger  and  fatJguE, 
restored  me  with  the  vinous  nectar  of  its  berries, 
did  I  not  bestow  on  it  a  ftiU  description." 

Thb  CLonD-BERBT   (rvtiw  ciamamorui  J, 
called  also,  in  some  parts  of  Scotland,  the  roe- 


buck berry  and  knot  berry.  They  grow  on  tlie 
ddefl  about  the  base  of  Alpine  mountains;  but 
are  only  found  in  particular  localities.  The  plant 
is  small,  with  a  rather  large  handsome  leaf,  in* 
dented  and  serrated  at  the  edges.  A  nngle  berry 
grows  on  the  top  of  the  stem.  They  are  about 
the  sixe  of  small  strawbwries,  and  the  flavour  is 
exceedingly  fine,  superior  to  that  of  any  of  the 
strawberries  as  found  wild  in  this  country,  and 
having  a  sharpness  which  does  not  belong  even 
to  the  best  of  those  which  are  cultivated.  They 
remun  in  season  for  about  a  month ;  and  during 
that  time,  the  Highlanders,  in  the  districts  where 
they  aro  found  (for  they  are  by  no  means  gene- 
rally difiused  over  the  Highlands),  collect  them 
in  connderable  quantities,  and  make  them  into 
excellent  preserves.  In  the  east,  as  well  as  the 
north,  the  wild  berries  of  the  mountuns  and 
vallies,  which  nature  offers  in  such  abundance 
for  a  short  season,  are  thus  need  by  man. 

This  berry  has  not  hitherto  been  raised  in  gar- 
dens, as  it  seems  difficult  of  natnralixation  to  any 
but  its  native  soil  and  climate.  Loudon  thinks, 
by  raidng  it  from  seeds,  and  again  frvm  the 
seeds  of  plants  so  rused,  and  so  on  for  six  or 
eight  generations,  perhaps  at  the  same  time  cross- 
ing t^e  flowers  with  those  of  the  bramble  or 
raspberry,  this  plant  might  possibly  become  a 
valuable  accession  to  our  native  fruits. 

In  more  northern  countries  the  cloud-berry  is 
still  more  abundant,  so  much  so  as  to  justify  the 
encomium  passed  on  it  by  the  poet,  while  speak- 
ing of  those  dreary  lands : — 
2u 
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**  Ever  enduring  snowB,  perpetual  shades 
Of  darkness,  would  oongeal  the  living  blood, 
Did  not  the  arctic  tract  spontaneous  yield 
A  cheering  purplo  berry,  big  with  wine.'' 

In  the  northern  parts  of  Sweden  and  Norway, 
and  in  Lapland,  even  to  the  North  Cape,  l^e 
cload-berry  grows  in  such  abundance  as  to  be 
an  article  of  extensive  commerce.  Great  quan- 
tities of  it  are  sent  every  autumn  to  the  Swedish 
capital,  and  to  the  southern  parts  of  that  coun- 
try, where  they  are  used  in  a  variety  of  ways ; 
and,  in  fact,  it  forms  the  principal  firuit  that  they 
have. 

Dr  Clarke  notices  the  vaiue  of  this  berry  in 
his  travels: — ^'^In  woods,  and  moist  situations 
near  the  river,  we  found  the  rubus  chamagmorus 
still  in  flower.  The  Swedes  call  it  Hiorton ;  the 
Laplanders  give  it  the  name  of  Latoch ;  the  in- 
habitants of  Westro-Bothnia  call  it  Snotter;  and 
in  Norway  its  appellation  is  Multebear.  The 
same  plant  is  found  upon  some  of  the  highest 
mountains,  and  in  some  of  the  peat-bogs  of  liie 
north  of  England ;  on  which  aocoimt,  perhaps,  it 
is  called  cloud-berry  in  our  island ;  but  it  is  not 
likely  that  its  fruit  ever  attains  the  same  degree 
of  maturity  and  perfection  in  Great  Britain  as 
in  Lapland,  where  the  sun  acts  with  such  power 
during  the  summer.  Its  medicinal  properties 
have  certainly  been  overlooked,  owing,  perhaps, 
either  to  this  circumstance,  or  to  its  rarity  in 
Great  Britain.  The  fnnt  is  sent  in  immense 
quantities,  in  autumn,  from  all  the  north  of  the 
gulf  of  Bothnia  to  Stockholm,  where  it  is  used 
for  sauces,  and  in  making  vinegar.** 

Our  English  traveller,  as  appears  by  the  fol- 
lowing passage,  was  undei  greater  obligations  to 
the  cloud-berry  than  the  Swedish  naturalist  to 
the  other  species  of  Arctic  fimit :  "  Mr  Grape's 
children  came  into  the  room,  bringing  with  them 
two  or  three  gallons  of  the  fruit  of  the  cloud-berry. 
This  plant  grows  so  abundantly  near  the  river, 
that  it  is  easy  to  gather  bushels  of  the  fruit.  As 
the  large  berry  ripens,  which  is  as  big  as  the  top  of 
a  man's  tlmmb,  its  colour,  at  first  scariet,  be- 
comes yellow.  When  eaten  with  sugar  and 
cream,  it  is  cooling  and  delicious,  and  tastes  like 
the  large  American  hautboy-strawberries.  Little 
did  the  author  dream  of  the  blessed  efllects  he 
was  to  experience  by  tasting  of  the  offering 
brought  by  these  little  children,  who,  proud  of 
having  their  gifts  accepted,  would  gladly  run  and 
gather  daily  a  fresh  supply,  which  was  as  often 
blended  with  cream  and  sugar  by  the  hands  of 
their  mother,  until  at  last  he  perceived  that  his 
fever  rapidly  abated,  his  spirits  and  his  appetite 
returned,  and,  when  sinking  imder  a  disorder  so 
obstinate  that  it  seemed  to  be  incurable,  the 
blessings  of  health  were  restored  to  him,  where 
he  had  reason  to  believe  he  should  have  found 
his  grave.  The  symptoms  of  amendment  were 
almost  instantaneous  after  eating  of  these  berries." 


Thb  Strawberry  C/roffrana  vegeaj.  This 
well  known  berry  has  received  the  namejroffro' 
ria  from  its  delightful  flavour.  No  vegeteble 
production  of  the  colder  latitudes,  or  which  can 
be  ripened  in  those  latitudes  without  the  assist- 
ance of  artificial  heat,  is  at  all  comparable  with 
the  strawberry  in  point  of  flavour ;  and  if  the 
soil  and  situation  be  properly  adapted  to  it,  the 
more  cold  the  dimate,  indeed  the  more  bleak 
and  elevated,  the  more  delicious  is  the  herry. 
The  fine  aroma  of  the  strawberry  is  not  quite  m 
evanescent  as  that  of  ihe  mspbeny ;  but  it  is  by 
no  means  durable;  and  the  berries  can  be  Imd 
in  absolute  perfection  only  when  taken  from  the 
plants,  and  in  dry  weatiier,  for  a  very  slight 
shower  wiH  render  the  strawberry  comparatively 
flavourless.  The  soils  and  situations  in  which 
the  strawberry  and  the  raspberry  come  to  the 
greatest  perfection  are  the  very  opposites  of  each 
other.  The  strawberry,  in  all  its  varieties,  cer- 
tunly  in  all  the  finest  of  them,  is  a  sort  of  rock 
plant ;  and  soil  which  contains  a  good  deal  of 
decomposed  rock,  more  especially  if  that  rock  be 
greenstone,  or  any  other  containing  much  clay, 
produces  fruit  of  the  finest  flavour.  The  places 
where  the  strawberry  is  the  finest,  as  raised  for 
the  market,  and  of  course  as  produced  at  the 
least  expense  of  artificial  culture,  are  probably 
Edinburgh  and  Dundee,  at  both  of  which  the 
soil  is  of  the  description  mentioned. 

The  strawberry  is  very  widely  difiused,  being 
found  in  most  parts  of  the  world,  especially  in 
Europe  and  America.  Its  common  name  is  pe- 
culiar to  England,  and  is  supposed  to  have  been 
derived  firom  the  custom  of  laying  straw  under 
strawberry  plants  when  their  fruit  begins  to 
swell.  Others,  however,  contend  it  is  ^rc^berry, 
from  its  trailing  along  the  ground.  The  gar- 
dener of  Sir  Joseph  Banks  revived  this  old  me- 
thod with  advantage.  The  fruit  was  known  in 
London,  as  an  article  of  ordinary  consumption, 
in  the  time  of  Henry  VI.  In  a  poem  of  that 
age,  called  **  London  Lyckpeny,"  by  John  lid- 
gate,  who  died  about  1483,  we  find  the  follow- 
ing lines : — 

**  Then  unto  London  I  dyde  me  liye, 
Of  all  the  land  it  bearyeth  the  pryse ; 
<  GK>de  pescode/  one  began  to  cry — 
*  Strabery  rype,  and  cherrys  in  the  ryse.*  ** 

It  is  mentioned  by  Hollinshed,  and  the  fact  has 
been  dramatised  by  Shakspeare,  that  Glo'ster, 
when  he  was  contemplating  the  death  of  Hast- 
ings, asked  the  bishop  of  Ely  for  strawberries : 

"  My  lord  of  Ely,  when  I  was  last  in  Holbom, 
I  saw  good  etrawbenics  in  your  garden  there." 

The  cultivation  of  the  strawberry  is  very  ex- 
tensive in  the  neighbourhood  of  London.  The 
largest  quantities,  and  the  finest  sorts,  are  grown 
at  Isle  worth  and  Twickenham. 
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The  common  wood  strawberry  (which  was 
probably  the  earliest  cultiyated)  has  the  leaves 
rather  smaU,  the  rmmers  (at  the  joints  of  which 
the  new  plants  are  produced)  slender,  and  often 
of  a  pnrple  colour.  The  fruit  is  small,  and  gen- 
erally redy  but  without  much  flaTour,  owing  to 
its  being  shaded  from  the  sun.  When  brought 
out  of  the  shade,  or  in  countries  where  the  in- 
fluence of  the  sun  is  more  powerful,  both  its  size 
and  flavour  are  very  much  improved ;  and  though 
not  the  handsomest,  it  becomes  fax  from  tiie 
worst  of  ihe  cultivated  sorts.  There  is  a  variety 
of  the  wood  strawberry  a  good  deal  paler,  both 
in  the  leaves  and  the  fruit,  than  the  one  now 
mentioned,  which  also  ripens  later  in  the  season; 
bat  it  is  by  no  means  productive,  and  is  accord- 
ingly not  much  cultivated. 

The  Alpine  strawberry  is,  in  its  native  situa- 
tion, a  more  vigorous  plant,  and  produces  larger 
and  more  highly  flavoured  fruit  than  the  com- 
mon one  of  the  woods.  It  is  often  much  darker 
in  the  colour  than  any  of  the  other  strawberries; 
and  when  it  is  so,  the  flavour  has  a  sharpness 
bordering  upon  austerity.  Still,  however,  it  is 
an  excellent  fruit;  and  it  has  this  advantage, 
that  it  continues  bearing  frx>m  June  until  stopped 
by  the  frost ;  and,  in  very  open  seasons,  fruit 
has  been  gathered  from  it  at  Christmas. 

The  Hautbob  was  the  first  known  of  the  laiger 
variety  of  strawberry.  Its  history  has  never 
l>een  well  ascertained,  though  it  is  generally  be- 
lieved to  be  the  mountain  strawberry  of  Bohe- 
mia, and  to  have  been  first  improved  by  cultiva- 
tion in  France.  The  hautbois  is  very  produc- 
tive ;  and  the  fruit  is  highly  flavoured,  with  a 
peculiar  kind  of  perfume ;  but  some  care  is  ne- 
cessary in  order  to  prevent  the  plants  from  de- 
generating. The  name  of  this  strawberry  is  pro- 
bably derived  from  the  circumstance  of  the  scape 
which  bears  the  fruit  standing  higher  than  the 
leaves,  and,  consequently,  being  called  hautbois 
(high  wood).  In  the  old  gardening  books  it  is 
%vritten  hautboy. 

In  the  early  part  of  the  last  century,  the  Al- 
pine strawberry  of  Chili  was  introduced  into  the 
Royal  Gardens  at  Paris,  and  fr^m  thence  found 
its  way  over  many  parts  of  Europe.  It  grew  to 
an  immense  size,  and  had  a  finer  colour  than  the 
hautbois ;  but  in  the  southern  countries  of  Eu- 
rope it  was  soon  neglected,  because  it  ran  greatly 
to  leaves,  produced  comparatively  little  fruit, 
and  what  it  did  produce  was  deficient  in  flavour. 
The  "  old  scarlet  strawberry,*'  which  was  an  ori- 
ginal introduction  from  North  America,  has  been 
an  inhabitant  of  our  gardens  for  nearly  two  hun- 
dred years.  The  "old  black  strawberry,"  an 
unproductive  sort,  has  been  long  known  in  Eng- 
land. The  "Chinese"  and  the  "Surinam" 
strawberries  are  of  considerable  antiquity  amongst 
us.  The  "  old  pine,  or  Carolina,"  has  been  cul- 
tivated and  highly  prized  by  the  English  growers. 


Since  attention  began  to  be  paid  to  the  culture 
of  strawberries,  the  number  of  varieties  has  been 
greatly  increased.  The  British  strawberries  are 
divided  into  scarlet,  black,  pine,  hautbois,  green, 
alpine,  and  wood,  according  to  a  classification  in 
a  valuable  paper  in  the  sixth  volume  of  the  Hor- 
ticultural Transactions.  Of  these  varieties  the 
pine  is  the  most  esteemed.  It  is  a  native  of 
Louisiana  and  of  Virginia.  Its  colour  is  a  deep 
red  on  both  sides ;  and  it  is  the  most  rich  and 
highly  flavoured  of  all  strawberries,  constituting 
the  most  valuable  variety  that  has  yet  been  dis- 
covered. 

Strawberry  plants  multiply  spontaneously 
every  summer,  as  well  by  suckers  from  the  pa- 
rent stem,  as  by  numerous  runners^  all  of  which 
rooting  and  forming  a  plant  at  every  joint,  re- 
quire only  removal  to  a  bed  where  there  is  room 
for  them  to  flourish.  Each  of  these  separately 
planted  bears  a  fine  fruit  the  following  season, 
and  will  bear  in  full  perfection  the  second  sum- 
mer. A  plantation  of  the  alpine  yields  fruit  the 
same  year  that  it  is  made.  The  wood  and  the 
alpine  grow  readily  from  seed,  and  bear  a  finer 
fruit  than  that  from  offsets.  The  other  kinds, 
however,  are  regularly  propagated  from  ofisets. 

Strawberries  require  a  deep  soil,  and  manure 
not  much  rotted.  A  bank,  exposed  to  the  sun, 
or  freely  exposed  beds^  are  most  suited  for  all 
the  sorts,  except  the  alpine  and  wood,  which  re- 
quire shaded  situations.  They  may  either  be 
planted  in  beds  or  borders.  The  phmts  are  to  be 
kept  clean,  and  the  suckers  cut  away  frequently. 
The  whole  plants  are  to  be  renewed  every  fourth 
or  fifUi  year ;  some,  however,  renew  the  plants 
every  year.  A  strawberry  wall  may  be  made 
of  loose  stones  or  bricks,  three  to  four  feet  wide, 
and  sloping  upwards  two  to  three  feet ;  the  in- 
terior is  filled  up  with  soil,  and  the  strawberries 
planted  outside. 


CHAP.  XXXV. 

THB    QIUFS,    MULBESET,   CURRAMT,   GOOfiSBEBBY, 

BARBKBBY,  &a 

The  Gbapb  Vinb,  fv&M  vini/er€i.J  This 
celebrated  plant  belongs  to  the  natural  family 
vinifercB^  of  which  it  is  the  principal  and  typical 
genus;  and  to  the  class  penUmdriOy  order  mono- 
gynia  of  Linnsus.  It  is  a  trailing,  deciduous^ 
hardy  shrub,  with  laige,  elegantly  shaped  leaves^ 
and  producing  flowers  in  the  form  of  a  raceme, 
of  a  greenish  white  colour,  and  finagrant  odour; 
appearing  in  the  open  air  in  this  country  in  June, 
and  the  fruit,  which  is  of  the  berry  kind,  attains 
such  maturity  as  the  season  and  situation  admit 
by  the  middle  or  end  of  September. 

The  grape  is  of  a  globular,  ovate,  or  oblong 
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shape,  rarying  in  colour  according  to  the  varie- 
ties, being  green,  white,  red,  yellow,  and  deep 
purple;  the  skin  is  smooth,  the  pulp  of  a  sweet 
luscious  flavour;  the  pulp  incloses  from  three  to 
Ave  heart-shaped  small  stones  or  seeds;  some 
varieties,  however,  as  the  ascalon,  produce  no 
seeds.  The  weight  of  the  grape  depends  not 
only  on  its  size,  but  the  thickness  of  its  skin, 
and  texture  of  the  fleshy  pulp.  The  lightest  are 
the  thin  skinned,  juicy  sorts,  as  the  sweet  water, 
and  muscadine;  the  lai^gest  of  these  measure  an 
inch  and  a  half  in  circumference.  A  single  vine 
in  a  large  pot,  or  grown  as  a  dwarf  standard,  in 
the  manner  practised  in  the  vineyards  of  the 
north  of  France,  generally  produces  from  three 
to  nine  bunches;  but  by  superior  management, 
in  gardens  in  England,  the  number  of  bunches 
is  prodigiously  multiplied :  vines  in  pots  have 
ripened  twenty  bunches  each  plant  the  first  year. 
A  Hamburgh  vine  in  Hampton  Court  gardens, 
produced  the  astonishing  number  of  2200  bunches, 
averaging  one  pound  each,  or  in  all,  nearly  a 
ton.* 

The  vine  is  a  very  long  lived  plant,  indeed,  in 
warm  climates,  the  period  of  its  existence  is  un- 
known. It  is  supposed  to  equal,  if  not  surpass 
the  oak  in  this  respect.  Pliny  speaks  of  a  vine 
which  had  existed  six  hundred  years;  and  there 
are  vines  in  Buigundy,  sedd  to  be  upwards  of 
four  hundred  years  old.  In  some  parts  of  Italy 
there  are  vineyards  which  have  been  in  a  flour- 
ishing state  for  upwards  of  three  centuries,  and 
there  a  vineyard  of  one  hundred  years'  duration 
is  reckoned  young.  The  extent  of  the  branches 
of  the  vine,  in  certain  situations  and  circum- 
stances, is  commensurate  with  its  produce  and 
age.  In  the  hedges  of  Italy,  and  the  woods  of 
America,  they  are  foimd  overtopping  the  highest 
elm  and  poplar  trees;  and  in  Ikigland,  one  plant 
trained  against  a  row  of  houses  in  Northallerton, 
covered  a  space  of  one  hundred  and  thirty-seven 
square  yards;  and  that  at  Valentines,  in  Essex, 
above  one  hundred  and  forty-seven  square  yards. 
The  size  to  which  the  trunk  or  stem  sometimes 
attains  in  warm  climates,  is  such  as  to  have  af- 
forded planks  fifteen  inches  broad.  The  timber 
of  the  vine  is  of  great  durability. 

The  grape  seems  to  have  been  one  of  the  ear- 
liest cultivated  fruits.  We  read  in  Genesis  that 
Noah  planted  a  vineyard,  and  wine  is  mentioned 
as  a  beverage  among  the  earliest  nations  of  the 
world.  Yet  we  are  to  this  day  ignorant  of  the 
native  country  of  the  vine.  The  oldest  pro- 
fine  writers  ascribe  its  introduction  to  their 
gods.  According  to  the  tradition  of  the  Egyp- 
tians, Osiris  first  paid  attention  to  the  vine,  and 
instructed  other  men  in  the  manner  of  planting 
and  using  it.  The  inhabitants  of  Africa  ascribe 
the  same  g^ft  to  the  ancient  Bacchus.    We  find 
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mention  of  the  fermented  juice  of  the  grape  as 
early  as  that  of  its  cultivation.  Wine  was  among 
the  first  oblations  to  the  Divinity.  **  Melchizedek, 
king  of  Salem,  brought  forth  bread  and  wine, 
and  he  was  the  priest  of  the  Most  High  God.** 
We  may  trace  through  all  the  most  ancient 
records  of  the  human  race,  a  conformity  between 
the  chief  articles  of  subsistence,  and  the  sacri- 
fices to  heaven.  In  the  earliest  ages,  herbs,  fruits, 
and  plants  were  alone  offered  up;  the  first  liba- 
tions were  made  with  water,  wine  then  being 
unknown;  gradually  honey,  milk,  oil,  wine,  and 
corn  were  added;  and  at  last,  when  animals  were 
rendered  domestic,  and  formed  the  principal 
nourishment  of  man,  the  kid  and  the  ox  were 
laid  upon  the  altar. 

"The  vine,"  says  Humboldt,  "which  we  now 
cultivate,  does  not  belong  to  Europe;  it  grows 
wild  on  the  coasts  of  the  Caspian  sea,  in  Armenia, 
and  in  Caramania.  From  Asia  it  passed  into 
Greece,  and  thence  into  Sicily.  The  Phoceans 
carried  it  into  the  south  of  France;  the  Romans 
planted  it  on  the  banks  of  the  Rhine.  The 
species  of  viteSf  which  are  found  wild  in  North 
America,  and  which  gave  the  name  of  the  land 
of  the  vine  C  WinerUand)  to  the  first  part  of 
the  New  continent  which  was  discovered  by 
Europeans,  are  very  different  from  our  vUus  vini- 
fera^^  It  is  a  popular  error  that  the  grape  vine 
was  common  to  both  continents. 

It  has  been  said  that  the  vine  was  introduced 
into  England  by  the  Romans;  but  if  so,  it  could 
not  have  been  till  near  the  close  of  their  influ^ 
ence,  for  Tacitus  mentions  that  it  was  not  known 
when  Agricola  commanded  in  the  island.  At 
the  invasion  of  the  Anglo-Saxons,  however,  when 
the  country  had  been  under  the  Itoman  dominion 
four  hundred  years,  and  had  received,  during 
that  long  period,  dl  the  encouragement  which 
that  people  gave  to  the  agriculture  of  their  pro- 
vinces, the  vine,  without  doubt,  was  extensively 
cultivated.  Vineyards  are  mentioned  in  the 
earliest  Saxon  charters,  as  well  as  gardens  and 
orchards,  "and  this  was  before  the  combating  in- 
vaders had  time  or  ability  to  make  them,  if  they 
had  not  found  them  in  the  island."  In  the  Cot- 
tonian  Manuscripts,  in  the  British  Museum, 
there  are  some  rude  delineations  in  a  Saxon  cal- 
endar, which,  in  the  month  of  February,  repre- 
sent men  cutting  or  pruning  trees,  some  of  which 
resemble  vines.  King  Edgar,  in  an  old  grant, 
gives  the  vineyard,  ntuate  at  Wecet,  as  well  as 
the  vine-dressers.  In  Domesday  Book,  vine- 
yards are  noticed  in  several  counties.  Accord- 
ing to  William  of  Malmesburgh,  who  flourished 
in  the  first  half  of  the  twelfth  century,  the  cul- 
ture of  the  vine  had  in  his  time  arrived  at  such 
perfection  within  the  vale  of  Gloucester,  that  a 
sweet  and  palatable  wine,  "little  inferior  to  that 
of  France,"  was  made  there  in  abundance.  In 
the  thirteenth  and  fourteenth  centuries,  almost 
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every  laige  castle  and  monastery  in  England 
had  its  Tineyard.  The  land  on  the  south  side 
of  Windsor  Castle,  now  a  pleasant  green  lawn, 
ruiiTiing  from  the  town  under  the  castle  wall, 
was  a  yineyard,  of  which  a  particolar  account 
may  be  seen  in  the  Archsologia.  At  this  period, 
wine  was  made  in  England  in  considerable  quan- 
tities; and  yet  the  importation  of  foreign  wines 
was  T^ery  laige.  In  the  year  1272,  London  im- 
ported 3799  tons;  Southampton  and  Portsmouth, 
8147;  and  Sandwich,  1900.  In  the  time  of  Ed- 
ward III.,  a  trade  in  Rhenish  wine  was  carried 
on  between  Hull  and  the  ports  of  the  Baltic. 
The  vineyards  were,  probably,  continued  till  the 
time  of  the  Reformation,  when  the  ecclesiastical 
gardens  were  either  neglected  or  destroyed;  and 
about  this  period,  ale,  which  had  been  known  in 
IRngland  for  many  centuries,  seems  to  have  su- 
perseded the  use  of  wine  as  a  general  beyerage. 

This  arose  from  the  better  cultiyation  of  the 
country.  Under  the  feudal  tenures,  when  the 
8er&  were  often  suddenly  compelled  to  follow 
th^r  lords  to  battle,  husbandry,  particularly  the 
growth  of  grain,  was  fearfrdly  neglected;  and 
sometimes  the  most  dreadfrd  famines  were  the 
result.  The  prices  of  wheat  occasionally  fluc- 
tuated from  ten  shillings  to  twenty  pounds  per 
<£narter.  But  when  just  principles  of  tenancy 
were  established,  so  that  the  occupier  of  the  land 
could  be  sure  of  appropriating  to  himself  a  hie 
proportion  of  the  fruit  of  his  labour,  agriculture 
began  to  flourish.  The  cultiyation  of  hops  was 
reyiyed  or  introduced  about  the  end  of  tiie  fif- 
teenth century.  All  these  circumstances — the 
decay  of  the  yineyards,  the  encouragement  to 
the  growth  of  grain,  and  the  culture  of  hops, 
gradually  tended  to  supersede  the  demand  for 
wine,  by  offering  a  beyerage  to  the  people  which 
was  cheaper,  and  perhaps  as  exhilarating. 

We  are  told,*  that  on  the  southern  coast  of 
Devonshire,  possessing  the  mildest  temperature 
of  the  English  counties,  there  are  still  two  or 
three  vineyards,  from  which  wine  is  commonly 
made.  A  vineyard  at  the  castle  of  Arundel,  on 
the  south  coast  of  Sussex,  was  planted  about  the 
early  part  of  the  last  century,  and  of  the  pro- 
duce there  are  reported  to  have  been  sixty  pipes 
of  wine  in  the  cellars  of  the  Duke  of  Norfolk, 
in  1763.  This  wine  is  said  to  have  resembled 
Burgundy;  but  the  kind  of  grape  and  the  mode 
of  culture  have  not  been  particularly  recorded. 
Whatever  may  have  been  the  condition  and 
qualities  of  the  early  English  grapes  employed 
in  making  wine,  we  know  that  they  must  have 
been  ripened  by  the  natural  temperature  of  the 
climate,  as  artificial  heat  was  not  resorted  to  for 
the  ripening  of  grapes  till  the  early  part  of  the 
last  century;  and  then  the  heat  was  applied 
merely  to  the  other  side  of  the  wall  on  which 
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the  vines  were  trained :  nor  is  it  till  about  the 
middle  of  the  same  century  that  we  have  any 
account  of  vines  being  covered  with  glass.  Pro- 
fessor Martyn  is  an  advocate  for  the  renewal  of 
grape  culture  in  this  country  for  wine.  For  that 
purpose  he  recommends  that  the  vines  should  be 
trained  very  near  the  ground,  he  having  found 
that,  by  this  method  of  training,  the  berries 
were  much  increased  in  size,  and  also  ripened 
earlier.  The  same  method  is  pursued  in  the 
northern  part  of  France,  where  it  is  found  to  be 
successful. 

The  culture  of  the  grape,  as  an  article  of  hus- 
bandry, extends  over  a  zone  about  two  thousand 
miles  in  breadth,  that  is,  from  about  the  twenty- 
first  to  the  fiftieth  degree  of  north  latitude;  and 
reaching  in  length  from  the  western  shores  of 
Portugal,  at  least  to  the  centre  of  Persia,  and 
probably  to  near  the  sources  of  the  Oxus  and 
the  Indus.  Farther  north  than  that,  it  does  not 
ripen  so  as  to  be  fit  for  the  making  of  wine;  and 
farther  south,  it  seems  to  be  as  much  injured  by 
the  excessive  heat.  The  best  wines  are  made 
about  the  centre  of  the  zone;  the  wines  towards 
the  north  being  harsh  and  austere,  and  the  grapes 
towards  the  south  being  better  adapted  for  dry- 
ing and  preserving  as  raisins.  Thus,  in  Spain, 
while  the  wine  of  Xeres,  in  the  Sierra  Morena 
(the  real  Sherry,)  is  an  excellent  wine,  and  while 
that  of  the  ridge  of  Apulxarras,  in  Granada,  is 
very  tolerable,  the  grapes  of  the  warm  shores 
about  Malaga,  and  in  Yalentia,  are  chiefly  fit 
only  for  raisins.  So,  also,  while  the  slopes  of 
Etna,  and  those  of  the  mountains  in  Greece, 
furnish  some  choice  vines,  the  grapes  upon  the 
low  shores  in  those  countries  have  also  to  be 
dried.  It  should  seem,  that  the  grapes  are  always 
the  higher  flavoured  and  the  more  vinous,  the 
greater  the  natural  temperature  under  which 
they  are  ripened,  but  that  an  extreme  heat  throws 
the  juice  into  the  acetous  fermentation  before 
the  vinous  one  has  time  to  be  matured.  We 
have  an  analogous  case  in  the  fermentation  of 
malt  liquors  in  this  country,  which  cannot  be 
properly  performed  in  the  warm  months. 

About  eight  thousand  tons  of  raisins,  or  dried 
grapes,  are  annually  imported  into  England,  at  a 
duty  of  about  £160,000.  A  considerable  quan- 
tity of  undried  grapes  are  also  imported,  prin- 
cipally from  Portugal,  in  jars,  among  saw-dust. 
The  value  of  those  so  imported  is  about  £10,000. 
The  currants  of  commerce,  which  are  so  exten- 
sively used  in  England,  and  of  which  about  six 
thousand  tons  are  annually  imported  into  this 
country,  are  small  dried  grapes,  principally  grown 
in  the  Ionian  islands. 

Laborde,  in  his  account  of  Spain,  gives  the 
following  description  of  the  mode  of  drying 
raisins :  **In  the  kingdom  of  Valencia  they  make 
a  kind  of  ley  with  the  ashes  of  rosemary  and 
vine  branches,  to  which  they  add  a  quart  of 
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slaked  lime.  This  ley  is  heated,  and  a  vessel, 
fall  of  holes^  containing  the  grapes,  is  put  into 
it.  When  Uie  bunches  are  in  the  state  desired, 
they  are  generally  cairied  to  naked  rocks,  where 
they  are  spread  on  beds  of  the  field  artimesiay 
and  are  turned  every  two  or  three  days  till  they 
are  dry.  In  the  kingdom  of  Granada^  particu- 
larly towards  Malaga,  they  are  simply  dried  in 
the  sun,  without  any  other  preparation.  The 
former  have  a  more  pleasing  rind,  but  a  less 
mellow  substance;  the  skins  of  the  latter  are  not 
80  sugary,  but  their  substance  has  a  much  greater 
relish;  therefore,  the  raiMns  of  Malaga  are  pre- 
ferred by  foreigners,  and  are  sold  at  a  higher 
price :  to  this  their  quality  may  likewise  contri- 
bute; they  are  naturally  larger,  and  more  deli- 
cate, than  those  of  the  kingdom  of  Valencia." 

A  vineyard,  associated  as  it  is  with  all  our 
ideas  of  beauty  and  plenty,  is,  in  general^  a  dis- 
appointing object.  The  hop  plantations  of  our 
own  country  are  £>ir  more  picturesque.  In  Fiance, 
the  vines  are  trained  upon  polecf,  seldom  more 
than  three  or  four  feet  in  height;  and  *^the  pole- 
dipt  vineyard"  of  poetry  is  not  the  most  invit- 
ing of  real  objects.  In  Spain,  poles  for  support- 
ing vines  are  not  used;  but  cuttings  are  planted, 
which  are  not  permitted  to  grow  very  high,  but 
gradually  foFm  thick  and  stout  stocks.  In  Swit- 
zerland, and  in  the  German  provinces,  the  vine- 
yards are  as  formal  as  those  of  France.  But  in 
Italy  is  found  the  true  vine  of  poetry,  "sur- 
rounding the  stone  cottage  with  its  girdle,  fling- 
ing its  pliant  and  luxuriant  branches  over  the 
rustic  viranda,  or  twining  its  long  garland  from 
tree  to  tree."  It  was  the  luxuriance  and  the 
beauty  of  her  vines  and  her  olives  that  tempted 
the  rude  people  of  the  North  to  pour  down  upon 
her  fertile  fields. 

In  Greece,  too,  as  well  as  Italy,  the  shoots  of 
the  vines  are  either  trained  upon  trees,  or  sup- 
ported, so  as  to  display  all  their  luxuriance,  upon 
a  series  of  props.  This  was  the  custom  of  the 
ancient  vine-growers;  and  their  descendants  have 
preserved  it  in  all  its  picturesque  originality. 
The  vine-dressers  of  Persia  train  their  vines  to 
run  up  a  wall,  and  curl  over  on  the  top.  But 
the  most  luxurious  cultivation  of  the  vine  in  hot 
countries  is  where  it  covers  the  trellis- work  which 
surrounds  a  well,  inviting  the  owner  and  his 
family  to  gather  beneath  its  shade.  ^'The  firuit- 
fiil  bough  by  a  well"  is  of  the  highest  antiquity. 

Although  the  vine  bears  at  three  or  four  years 
plentifully,  it  is  said  that  vineyards  improve  in 
quality  till  they  are  fifty  years  old.  Pliny  men- 
tions a  vine  which  had  attained  the  age  of  six 
hundred  years.  In  France  and  Italy  there  are 
entire  vineyards  still  in  existence,  and  in  full 
bearing,  which  were  in  the  same  condition  at 
least  three  centuries  ago,  and  have  so  continued 
ever  since.  The  slender  stems  of  ordinary  vines, 
when  they  have  attained  a  considerable  age,  are 


remarkably  tough  and  compact;  and  the  timber 
of  the  very  old  ones  in  foreign  countries^  which 
is  occasionally  of  size  enough  for  being  sawn 
into  planks,  and  being  made  into  famiture  and 
utensils,  is  almost  indestructible.  Strabo  men- 
tions an  old  vine  which  two  men  could  not  em- 
brace. A  single  vine  plant,  already  alluded  to, 
which  was  trained  against  a  row  of  houses  at 
Northallerton,  covered,  in  1785,  one  hundred  and 
thirty-seven  square  yards.  It  was  then  about 
a  hundred  years  old,  and  it  increased  in  size  after- 
wards; but  it  is  now  dead.  In  1785,  the  princi- 
pal stem  of  this  vine  was  about  fifteen  inches  in 
diameter. 

The  varieties  of  the  grape  are  exceedingly 
numerous.  Tusser,  in  1560,  mentions  only 
white  and  red  grapes;  Parkinson,  in  the  follow- 
ing century,  gives  a  list  of  twenty-three  sorts. 
In  modem  times,  a  great  profusion  of  varieties 
have  been  obtained  by  sowing  the  seeds  of  grapes 
ripened  in  this  coimtry.  The  varieties  are  thus 
classified  by  Loudon : 

^ed,  purple^  and  black  ffrapes,  rcumd-Aaped, 
including  the  early  black.  Miller^s  Buj^gundy, 
Muscadine,  Frontignan,  Lombardy,  &c 

(hcU,  dark  red,  purple  blaci,  including  black 
cluster,  black  muscadel,  claret,  Alicant,  &c. 

JRoundiMte^  including  white  Muscadine,  sweet- 
water,  chasselas,  white  Frontignan. 

Oval  whiU,  white  muscat  of  Alexandria,  white 
Hamburgh,  white  Tokay,  Alexandrian  ciblet. 

^ose-coloured,  red  and  grizzly  Frontignan, 
Lombardy,  &c. 

The  vine  is  propagated  &om  seeds,  layers,  cut- 
tings,  grafting,  and  inoculation;  by  seed,  for  the 
sake  of  obtaimng  new  varieties;  by  layers,  to  get 
strong  showy  plants  the  first  year;  by  cuttings, 
for  economy  in  management,  and  to  get  plants 
with  top  proportioned  to  their  roots;  and  by 
grafting  and  inoculation,  for  various  useful,  and 
curious  purposes. 

The  vine  will  thrive  in  any  soil  that  has  a  dry 
bottom :  in  a  rich  deep  soil  it  will  grow  with 
great  luxuriance,  and  produce  abundance  of  Luge 
fruit.  In  dry  dialky  or  gravelly  soils,  though 
the  quantity  and  size  of  the  fruit  be  less,  the 
flavour  is  higher.  The  greater  part  of  the  vine- 
yards of  France  are  on  an  aigillaoeo-calcareoiis 
soil,  or  an  argillaceous  gravel.  The  debris  of 
granite  and  schistose  rocks  produce  vines  both 
of  good  and  bad  qualities.  The  wines  produced 
from  chalky  soils  are  weak  and  colourless,  and 
do  not  keep  well,  as  champaigne;  wines  produced 
from  grapes,  grown  in  the  ashes  of  volcanoes, 
are  of  excellent  quality.  Deep  retentive  clays 
are  least  adapted  for  the  production  of  gnqf>es. 

Vines  are  trained  on  walls,  which  should  haye 
a  south  exposure,  as  espaliers,  or  as  standards. 
They  are  liable  to  the  attacks  of  various  insects^ 
particularly  to  a  species  of  red  spider,  which 
burrows  in  the  under  side  of  the  leaves. 
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In  Wiw  conntriee,  tLe  gnpM  which  are  reck- 
oaad  bwt  eaiUd  for  making  wine,  an  not  the 
iiKwt  agreeable  to  eat.  The  wine  grapes 
n«iKe,  Italy,  and  Gernianj,  aa  well  as  m  Spain 
and  Pcuiiig^  are  wietiea  of  the  black  cInBtar; 
while  Uie  eweet  wines,  asConatantia,  Malnur]r,aod 
Madein,  an  Tariotiee  of  the  chasaelaa  and  mns- 

Of  the  variet;'  of  the  Tine  called  the  black 
HamboTgh,  there  are  aerend  renisikable  trees  u 
Rngland,  covering  a  great  extoit  of  snrbce,  and 
beuing  (under  glass)  a  profnmoa  of  the  finest 
frnit.  Of  these,  among  the  moat  celebrated  are 
ihe  Hampton  Conrt  Tine,  and  the  Tine  at  Valen- 
tines, in  Eesex.  The  Hampton  Court  Tin< 
ready  alladed  to,  la  in  a  grape-honse  on  the  north 
dde  of  the  palace:  itooTers  a  surfitce  of  twentj- 
two  feet  by  seventy-tTro,  or  1694  square  feet, 
Itisa  most  productive  bearer,  having  seldom  fewer 
than  two  thonaand  clostera  npon  it  every  season. 
In  the  yearI8I6,  there  wenat  least  2240,  weigh- 
ing eadi,  on  the  average,  a  ponnd;  so  that  the 
whole  crop  weighed  a  ton,  and,  merely  ae  an  ar- 
ttcle  of  commeree,  was  worth  upwards  of  £400. 
Hie  Talentines  vine  extends  over  a  greater  anr^ 
hca,  and  has  a.  larger  tmnk,  tlian  that  at  Hamp- 
ton Court;  bnt  it  is  not,  on  the  average  of  sea- 
MHUi,8oprodactiTe.  It  has,  however,  been  known 
to  produce  two  thonaand  bunches  of  a  pound 
each. 

The  Hulberkt  (vtonu  nigra).     Thia  tree, 
more  celebrated  as  affording  leaves  on  which  the 


The  Hnlbciry. 

ulk-worm  feeds  thnn  for  its  fruit,  which  ib,  how- 
ever, of  a  very  grateful  quality,  belongs  to  the 
class  monacia,  and  order  tetrandria  of  Linnxus. 
It  is  rather  a  small  tree,  and  sends  off  crooked 
branches,  which  are  covered  with  arongh  brown 
bark.  The  leaves  are  numerous,  heart-shaped, 
serrated,  veined,  rough,  of  a  bright  green  colour, 


and  stand  npon  abort  foot-stalks.  The  flowers 
an  male  and  female  npon  the  same  tree,  tlka 
male  being  placed  in  close  catkins.  The  fruit  is 
a  large  succulent  berry,  composed  of  a  number 
of  smaller  berries,  each  contuniug  an  oval  seed, 
and  affixed  to  a  common  receptacle.  It  flowers 
in  June,  and  its  fruit  ripens  in  September.  The 
ripe  fruit  abonnds  with  a  deep  violet-coloured 
jnice,  which  in  its  general  qualities  agrees  with 
the  other  addulons  fmits. 

The  mulberry  tree  appears  to  have  farmed  an 
object  of  cultivation  at  a  very  early  period  in  the 
western  parts  of  Asia,  and  in  Europe.  The  at- 
tention there  bestowed  upon  it  mnst  liave  been 
solely  on  acoonnt  of  its  fhitt ;  for  the  knowledge 
of  the  mode  of  rearing  silk-worma  was  confined 
to  the  people  of  central  and  southern  Asia  till 
the  uxth  century.  We  read  in  the  Psalms  that 
the  Almighty  wrath  destroyed  the  "  mulberry 
trees  with  frost ;"  and  this  must  have  been  re- 
oorded  as  a  remarkable  instance  of  the  divine 
displeasure,  for  tha  mulberry  la  univenally 
known  not  to  put  forth  its  buds  and  leaves  till 
the  season  is  bo  for  adTanced  that,  in  the  ordinary 
oouiae  of  events,  tliere  is  no  inclement  weather 
to  be  apprehended.  It  has  therefbts  been  called 
the  wisest  of  trees ;  and  In  heraldry  It  is  adopted 
as  "an  hieroglyphic  of  wisdom,  whose  property 
is  to  speak  and  to  do  all  tliinge  in  opportune  sefr- 
Bon."  In  the  history  of  the  wars  of  David  with 
the  Philistinea,  the  mulberry  tree  is  mentioned 
aa  a  familiar  object.  Pliny  says  of  it,  somewhat 
questionably,  liiat  "  when  it  beg^  to  bud,  it 
despatches  the  buanese  in  one  night,  and  ^t 
with  BO  much  force,  that  their  breaking  forth 
may  be  distinctly  heard." 

In  this  country  there  are  many  old  mulberry 
trees  of  large  dimensions,  and  remarkable  also 
for  the  quantity  of  fruit  they  bear.  It  is  pro- 
bable that  some  of  these  old  trees  were  planted 
at  the  latter  end  of  the  sixteenth  and  the  begin- 
ning of  the  sevent«enth  centuries;  for  James  I. 
endeavoured  to  render  the  cultivation  of  the  tree 
general,  in  the  flame  way  that  Henry  IV.  had 
laboured  to  introduce  it  in  France.  The  first 
mulberry  trees  of  England  are  said  to  have  been 
planted  at  Sion  House,  the  seat  of  the  duke  of 
Northumberland,  in  1648 ;  and  the  trees,  thongh 
decayed  in  the  trunk,  still  bear  fruit.  Mulberry 
gardens  were  common  in  the  seventeenth  cen- 
tury in  the  neighbourhood  of  London ;  but  either 
fti>m  the  climate,  or  the  prejudices  of  the  people, 
the  growth  of  ailk  never  prospered.  The  mul- 
berry is  distinguished  for  the  facility  with  which 
it  may  be  propagated.  A  cutting  from  a  tree 
which  haa  borne  fruit  will  soon  became  a  vigor- 
plant.  It  is  recorded  that,  at  Sruce  castle, 
at  Tottenham,  an  immense  branch  being  torn  off 
by  the  wind  fiwm  an  old  mulberry  tree,  about 
forty  years  ago,  the  branch  was  thrust  into  the 
ground,  and  flourished.    It  is  now  a  handsome 
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tree.  That  part  of  the  trunk  of  the  old  tree 
which  lost  the  hranch  is  covered  with  lead.  But 
at  the  same  time,  the  mnlheny  has  heen  also  re- 
markable for  not  producing  fruit  till  the  trees 
have  acquired  a  considerable  age ;  and  this  cir- 
cumstance has  materially  affected  its  cultiyation 
as  a  fruit  tree.  The  same  objection  has  applied 
to  the  walnut.  Recent  experiments,  however, 
have  shown  that,  by  proper  culture,  both  the 
mulberry  and  the  walnut  may  be  made  to  pro- 
duce fruit  at  three  years  old. 

The  sort  principdly  cultivated  for  fruit  is  the 
black  mulberry  Cmanu  nigra )y  although  the 
fruit  of  the  white,  Tartarian,  red,  and  Pennsylva- 
nian  species  (of  the  white  particularly)  ^'  are  of 
sufficient  consequence  to  merit  a  pla(»  in  a  list 
of  edible  fruits."  The  black  mulberry  is  a  hardy 
tree;  and  as  the  berries  are  abundant,  and  of 
very  wholesome  quality,  while  the  wood  makes 
excellent  timber,  and  tiie  leaves  are  adapted  for 
the  feeding  of  silk-worms  as  well  as  those  of  the 
white  mulberry,  it  deserves  more  attention  than 
it  generally  receives. 

The  mulberry  is  the  latest  tree  to  put  forth 
its  leaves ;  and  it  drops  every  leaf  on  the  first 
night  of  severe  frost.  Some  trials  have  been 
made  of  mulberries  trained  against  a  south  wall, 
and  the  result  has  been  a  great  improvement  in 
the  fruit. 

The  mulberry  is  generally  propagated  by 
layers,  cuttings,  grafting,  and  occadonally  from 
seed.  It  thrives  best  in  a  rich  light  earth,  with 
sufficient  depth  of  soil,  and  an  open  sunny  situa- 
tion. A  full  grown  tree  will  afford  fruit  suffi- 
cient for  the  supply  of  a  large  family. 

Thb  Currant  fribesj.  The  currant  and 
gooseberry  form  a  natural  family,  nearly  allied 
to  the  cacti,  and  denominated  ^roMif2ar»a?.  They 
belong  to  the  class  pen$andriay  and  order  mono- 
ffynia  of  Linnieus. 

The  Bed  Owrrara  fribes  rubra  J  is  a  native  of 
the  northern  parts  of  Europe,  and  is  found  in 
hedges  and  woods  in  England.  The  berries  of 
this  shrub,  in  its  wild  state,  are  uniformly  red ; 
cultivation  has  produced  the  white  variety  com- 
mon in  our  gardens.  According  to  Professor 
Martyn,  the  currant  was  unknown  to  the  ancient 
Greeks  and  Romans,  as  in  the  south  of  Europe 
it  has  not  an  appropriate  name  to  this  day.  Mr 
Aiton,  in  his  Hortus  Kewensis,  is  of  opinion  that 
the  currant  is  indigenous  to  Britain.  Its  name, 
however,  being  the  same  as  the  small  seedless 
grape  of  the  Levant  C  Corinth  J  y  is  against  this 
theory ;  and  in  "  Dodoen's  History  of  Plants," 
translated  in  1578,  it  is  called  **  the  red  beyond- 
sea  gooseberry."  The  white,  having  the  most 
delicate  flavour,  is  most  in  request  for  the  des- 
sert. The  red  is  principally  used  in  the  prepa- 
ration of  jellies;  and  the  white  is  converted  into 
wine,  which,  with  fine  fruit,  and  using  the  Juice 
alone,  or  only  with  sugar,  without  any  mixture 


of  spirits  or  of  water,  may,  when  kept  to  a  pro- 
per  age,  be  made  to  equal  some  of  the  inferior 
wines  from  the  grape.  For  pastry,  the  currant 
is  amongst  the  most  valuable  of  the  British  froita, 
being  easily  preserved,  and  growing  in  sufficient 
abundance,  on  account  of  its  hardineas,  to  offer  a 
cheap  luxury  to  the  humblest  classes.  This 
bush  forms  the  principal  ornament  of  some  of 
those  neat  cottages  which  are  so  peculiarly  chi^ 
racteristic  of  England.  In  parts  of  the  country 
where  it  is  the  custom  to  train  the  currant  against 
the  walls  of  the  house,  its  rich  dark  leaves,  and 
its  brilliant  fruit,  growing  over  the  latticed  win- 
dow, offer  almost  as  pleasing  a  picture  as  the 
vines  of  Italy. 

The  Black  Currant  (ribee  nigra)  is  a  native 
of  most  parts  of  Europe,  and  abounds  in  the 
woods  of  Russia  and  Siberia.  It  b  supposed  to 
be  a  native  of  Britain ;  or,  at  all  events,  the  pe- 
riod of  its  introduction  is  unknown.  The  berries 
are  laiger  than  those  of  the  red  or  the  white,  but 
they  are  not  so  juicy ;  and  the  crop  upon  a  single 
bu^  is  less  abundant.  Their  taste  is  peculiar, 
and  to  some  disagreeable.  They  are  supposed 
to  have  medicinal  qualities  which  do  not  belong 
to  the  other  species  of  currants.  They  answer 
well  for  tarts  and  puddings ;  and  can  be  made 
into  a  very  pleasant  jelly,  which,  in  village  phar 
macy,  is  recommended  in  cases  of  sore  throat ; 
and  they  make  a  very  good  rclb  (souring)  fov 
flavouring  liquors.  The  leaves  of  liie  black  cur- 
rant have  a  strong  taste,  especially  in  the  early 
part  of  the  season ;  and  if  a  small  portion  be 
mixed  with  black  tea,  the  flavour  is  changed  to 
one  resembling  that  of  green.  On  this  account 
it  is  suspected  that  those  leaves  are  pretty  exten  • 
sively  used  in  the  adulteration  of  tea, — the 
coarser  sort  of  black  being  coloured  green  by 
moistening  it  with  vinegar,  laying  it  upon  heated 
plates  of  copper  till  it  be  shrivelled  into  small 
balls,  and  mixing  it  with  black  currant  leaves, 
whidi  have  also  been  shrivelled  by  heat.  If 
this  process  has  been  employed,  the  tea  will  dis- 
colour a  silver  spoon. 

There  are  thirty-five  varieties  of  tl&e  currant 
specified  in  the  fruit  catalogue  of  the  Horticul- 
tural Society ;  but  there  is  perhaps  no  class  of 
fruits  in  which  so  much  ignorance  exists  as  to 
the  merits  and  difierence  of  the  varieties.  It  is 
stated  to  be  impossible  to  obtain  the  different 
kinds  with  certainty  from  the  nurseries. 

Thb  Gooseberry  (rtbes  gronulariaj.  Some 
have  derived  the  name  gooseberry  from  gorse- 
berry,  or  the  resemblance  of  the  bush  to  gorse ; 
otheES  from  the  berry  being  used  as  a  sauce  to 
young  geese.  In  Cheshire,  and  some  of  the 
neighbouring  counties  of  England,  it  was  called 
fea,  or  feverberry ;  in  Norfolk  this  name  is  ab- 
breviated iofecieSy  pronounced  thapes;  carberry 
is  another  English  name.  In  France  it  is  called 
groseillc;  in  Scotland,  sometimes  ^roref.      It  is 
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a  natiTe  of  aeTeral  parts  of  Europe,  and  abounds 
in  the  Yalleys  in  copse  woods,  where  it  produces 
a  small  green  haiiy  berry  of  high  flavour.  In 
England,  if  not  a  naiire,  it  is  now  naturalized 
in  Tarious  places,  and  grows  wild  in  old  waUs, 
ruins,  and  in  woods.  It  is  cultivated  in  Lan- 
caahire  in  greater  perfection  than  in  any  other 
part  of  Britain ;  and  next  to  Lancashire,  the  cli- 
mate of  the  Lothians,  and  some  of  the  northern 
counties  of  Scotland  seem  to  suit  this  plant.  In 
France  it  is  neglected ;  in  Italy  and  Spain  it  is 
scarcely  known.  It  was  early  a  favourite  fruit, 
and  still  continues  to  be  so,  in  all  parts  of  Bri- 
tain. In  the  time  of  Tusser,  who  flourished  in 
the  reign  of  Henry  VIII.,  this  fruit  was  culti- 
vated.   He  says: — 

"'The  barbery,  respis,*  snd  gooseberry  too, 
Look  now  to  be  planted  a«  other  things  do." 

In  the  south  of  Europe  it  is  small,  tasteless, 
and  neglected ;  and  though  it  grows  to  a  large 
fldze  in  the  warmer  parts  of  England,  its  flavour 
there  is  very  inferior  to  that  whidi  it  has  in 
Scotland.  Even  in  that  country,  the  flavour 
seems  to  increase  with  the  cold ;  fbr  if  there  be 
warmth  enough  for  bringing  gooseberries  to  ma- 
turity and  ripening  them,  the  fiirther  north  they 
are  grown  the  better.  The  market-gardeners 
about  Edinburgh  pay  much  attention  to  the  cul- 
ture and  kinds  of  their  gooseberries ;  but  they 
are  never  equal  in  flavour  to  those  which  are 
grown  at  Dundee,  Aberdeen,  or  Inverness. 

In  England,  the  Lancashire  gooseberries  are 
the  finest  in  appearance.  They  are  very  laige ; 
but  still  their  flavour  is  far  inferior  to  that  of  the 
Scotch.  Perhaps  the  inferiority  of  the  English 
berries  may  be  in  great  part  owing  to  the  Luge 
sorts  that  are  cultivated, — ^the  finest,  even  in 
Scotland,  being  those  that  are  of  a  middle  size. 

Gooseberries  are  of  various  colours — white,  yel- 
low, green,  and  red ;  and  of  each  colour  there  are 
many  sorts.  If,  however,  any  particular  sort  be 
wished  to  be  preserved,  it  must  be  done  by  cut- 
tings, because  the  seeds  of  any  one  sort  are  apt  to 
produce  not  only  all  the  known  sorts,  but  new 
ones. 

The  gooseberry  plant,  under  favourable  cir- 
cumstances, will  attain  a  considerable  age,  and 
grow  to  an  immense  size.  At  Duffield,  near 
Derby,  there  was^  in  1821,  a  bush  ascertained  to 
have  been  planted  at  least  forty-six  years,  the 
branches  of  which  extended  twelve  yards  in  dr- 
cumference.  At  the  garden  of  the  late  Sir  Joseph 
Banks,  at  Overton  Hall,  near  Chesterfield,  there 
were,  at  the  same  time,  two  remarkable  goose- 
berry plants,  trained  agunst  a  wall,  measuring 
each  upwards  of  fifty  feet  from  one  extremity  to 
the  other. 

•  Raspberry. 


Tlie  yellow  gooseberries  have,  in  general,  a 
more  rich  and  vinous  flavour  than  the  white ; 
they  are,  on  that  account,  the  best  for  the  des- 
sert, and  also  for  being  fermented  into  wine. 
When  the  sort  is  choice,  and  well  picked,  so  that 
none  of  the  fruit  is  damaged,  or  over  or  under 
ripe,  and  when  the  wine  is  properly  made,  it 
often  puzzles  an  unpractised  taste  to  distinguish 
the  wine  of  the  best  yellow  gooseberries  from 
champaign.  It  has  the  flavour  and  colour,  and 
it  mantles  like  the  best  of  the  foreign  wine. 

Grenerally  speaking,  the  green  gooseberries  are 
inferior  to  the  yellow,  and  even  to  the  white ; 
many  of  them,  however,  run  huge,  and  are  used 
for  the  sake  of  appearance.  Large  gooseberries 
in  general,  and  huge  green  ones  in  particular,  are 
thick  in  the  husk,  and  contain  less  pulp  than 
those  of  a  smaller  size ;  while  the  flavour  is  in 
general  rich  in  proportion  to  the  thinness  of  the 
husk.  Some  of  the  hunger  greens^  especially  those 
that  are  smooth,  gourd-shaped,  and  of  a  brown- 
ish tinge,  are  almost  tasteless,  or  even  disagree- 
able. 

The  red  gooseberries  are  very  various  in  fla- 
vour, but  are  commonly  more  acid  than  the 
others.  The  same  may  be  said  of  most  other 
fruits;  and  it  agrees  with  the  weU  known  fSact, 
that  acids  change  the  vegetable  blues  to  red. 
In  many  fruits,  and  the  gooseberry  in  particular, 
the  amber  colour  is  accompanied  by  the  richest 
vinous  flavour,  while  the  white  tends  to  insipi- 
dity. When  the  green  is  deep  and  pure,  sweet- 
ness seems  to  be  the  leading  characteristic,  as 
in  the  Gascoigne  gooseberry,  the  green-gage  plum, 
and  the  small  green  summer  pear,  known  in 
Scotland  by  the  name  of  the  **  Pinkey  green." 
Among  the  red  gooseberries  there  are,  however, 
many  exceptions.  Some  of  the  older  and  smaller 
red  sorts  (especially  that  known  by  the  name 
of  the  ^  old  ironmonger")  are  very  sweet.  It 
would  be  imavailing  to  fix  upon  any  particular 
kind  of  gooseberry  as  the  best,  as  every  year  pro- 
duces new  varieties.  In  the  fruit  catalogue  of 
the  Horticultural  Society  there  are  nearly  two 
hundred  kinds  enumerated,  of  which  about  a 
hundred  and  fifty  are  the  large  Lancashire  goose- 
berries. 

The  cultivation  of  gooseberries  forms  a  pleas- 
ing occupation  amongst  the  manufiicturers  of 
that  part  of  the  kingdom ;  and  the  custom  has 
doubtiess  a  tendency  to  improve  both  the  health 
and  the  morals  of  the  people.  Any  pursuit 
which  makes  men  acquainted  with  the  peculi- 
arities of  vegetable  economy,  in  however  small  a 
degree,  has  a  beneficial  efkct  upon  the  heart  and 
understanding;  and  it  is  certainly  better  for 
weavers  and  nailers  to  vie  with  each  other  in 
raising  the  largest  gooseberries,  than  in  those 
games  of  chance  or  cruel  sports,  to  which  the 
few  leisure  hours  of  the  working  classes  are  too 

often  devoted. 
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Both  currants  and  gooseberries  are  of  very 
easy  culture.  They  may  be  raised  from  slips, 
which  is  the  usual  mode  of  perpetuating  varie- 
ties, or  by  all  the  other  methods  used  in  propa- 
gating shrubs  and  trees.  New  varieties  are  ob- 
tained from  seed.  Any  good  soft  soil  is  suitable 
to  them.  A  moist  soft  soil  is  most  £Eiyourable 
to  the  gooseberry.  The  bushes  require  a  prun- 
ing twice  a  year.  The  gooseberry  plant  of  four 
years  old  produces  the  lai^gest  and  finest  fruit ; 
afterwards  the  fruit  becomes  smaller,  though  it 
increases  in  quantity.  The  fruit  is  produced  not 
only  on  the  shoots  of  last  summer,  and  on  shoots 
two  or  three  years  old,  but  also  on  spurs  arising 
from  the  older  branches  along  the  sides.  Many 
insects  attack  the  gooseberry,  such  as  the  aphis, 
caterpillar,  and  saw  fly.  The  currant  moth, 
abrax€u  grosstdariatay  is  a  middle-azed  moth, 
white,  with  numerous  black  spots.  It  deposits 
its  eggs  on  the  under  side  of  both  currant  and 
gooseberry  leaves.  The  gooseberry  moth  is  ra- 
ther smaller,  and  feeds  on  the  leaves  of  both 
shrubs.  The  saw  fly,  nematus  ribesiiy  is  still 
more  destructive  to  tiie  gooseberry.  Early  in 
March  this  small  fly,  of  a  greenish  colour,  sha- 
greened  with  deep  black  tubercles^  deposits  a 
string  of  minute  eggs  along  the  under  ribs  of 
the  lower  leaves.  A  single  fly  will  fill  the  ribs 
of  many  leaves.  In  ten  days  those  eggs  will  be 
hatched  into  caterpillars;  then  after  feeding  vora- 
ciously on  the  leaves  for  about  ten  days  more,  they 
drop  imto  the  ground,  and  change  into  the  chry- 
salis state.  In  this  state  they  remain  for  four- 
teen or  fifteen  days,  when  anotiier  fly  is  produced, 
which  mounts  up  and  deposits  a  fresh  progeny 
among  the  leaves.  In  this  way  the  bushes  of  a 
whole  garden  are  stripped  of  their  foliage  in  a 
few  weeks.  The  best  preventive  is  to  hand  pick 
the  bushes  early  in  the  season,  and  destroy  all 
the  eggs  and  flies  that  can  be  found.  Digging 
up  the  earth  about  the  roots  of  the  bushes  fre- 
quently, but  especially  in  autumn,  previous  to 
the  winter  frosts,  is  also  advisable.  Sprinkling 
with  lime-water,  tobacco  juice,  and  other  fluids, 
has  also  been  recommended. 

Thb  Sarbbrbt,  (berheris  vulgaris,)  Natural 
family  Berberidea,  Hexandria  monogyniay  Linn. 

This  is  an  ornamental  as  well  as  useful  shrub. 
When  covered  with  flowers  in  spring,  or  firuit  in 
autumn,  it  forms  a  pleasing  object.  The  leaves 
are  of  a  yellowish  or  bluish  green,  and  gratefully 
acid  to  the  taste;  the  odour  of  the  flowers  is 
pleasant  at  some  distance,  though  too  strong,  and 
offensive  when  near. 

This  shrub  is  a  native  originally  of  the  eastern 
countries,  though  it  is  now  found  in  most  parts 
of  Europe,  where  it  thrives  best  upon  light  and 
chalky  soils.  It  grew  formerly  wild,  in  great 
quantities,  in  the  hedgerows  of  England,  but  lias 
been  universally  banished,  from  a  general  belief 
that  its  presence  is  injurious  to  the  growth  of 


com.  Du  Hamel,  Broussonet,  and  other  sden- 
tifio  writers,  treat  this  belief  as  a  vulgar  preju- 
dice. It  should,  however,  be  remarked,  that  the 
fructification  of  the  barberry  is  incomplete,  un- 
less the  stamens  be  irritated  by  insects,  when  the 
filaments  suddenly  contract  in  a  most  remarka- 
ble manuOT  towards  the  germ.  The  flowers  are, 
therefore,  by  a  beautiful  arrangement  of  nature, 
pecidiarly  attractive  to  insects;  and  thus  the 
barberry  may  become  injurious  to  neighbouring 
plants.  The  berries  grow  in  bunches,  and  are 
so  very  acid,  that  they  are  seldom  eaten;  but 
with  tiie  requisite  quantity  of  sugar,  they  make 
an  excellent  jelly.  They  are  used  also  as  a  sweet 
meat,  and  put  into  sugar  plums  or  comfits.  The 
fruit  is  sometimes  used  in  medicine,  as  a  mUd 
and  cooling  refrigerant.  The  roots  boiled  in  an 
alkaline  ley,  yield  a  yellow  colour,  used  in  Poland 
for dyingleather.  Thebarkalsoyieldsayellow dye. 
Cattle,  sheep,  and  goats  browse  on  this  shrub, 
and  numerous  kinds  of  insects  are  remarkably 
fond  of  the  flowers  and  leaves. 

ThbEldsrBbrrt,  f«afn^tiawn»^a.J  P«n- 
tandria  trigynia  of  Linn. 

The  elder  is  a  native  of  this  country;  is  very 
generally  difinsed;  grows  with  singular  rapidit}^ 
though  it  never  arrives  at  great  size;  and  endures 
the  most  bleak  situations,  though  in  the  northern 
parts  of  Scotland  the  fruit  seldom  ripens.  The 
berries  of  the  elder  are  fermented  into  a  wine, 
which,  when  spiced  and  drunk  warm,  is  a  pleas- 
ing winter  beverage.  They  are  supposed  to  con- 
tain a  portion  of  the  narcotic  principle.  The 
black  variety  is  chiefly  cultivated  for  this  pur- 
pose; but  the  berries  of  the  yellow  and  green  are 
also  applicable  to  wine  making. 

The  elder  tree  furnishes  the  unscientific  prac- 
titioner of  the  healing  art  with  many  of  the 
most  approved  remedies;  and  perhaps  not  with- 
out  reason.  Boerhaave,  the  great  physician,  is 
said  to  have  regarded  the  elder  with  such  rever- 
ence, for  its  medicinal  virtues,  that  he  sometimes 
took  ofi^  his  hat  in  passing  a  tree  of  this  species. 
The  leaves  are  narcotic,  purgative,  and  acrid;  the 
flowers  in  decoction  are  diaphoretic,  and  are  used 
to  give  a  flavour  to  vinegar.  The  French  strew 
them  among  casks  of  apples,  to  which  they  com- 
municate an  agreeable  odour. 

The  berries  are  said  to  prove  poisonous  to 
poultry,  and  especially  to  turkies. 

Thb  Bilberry,  or  Blile. 
BERRT,  (fxxccinium  mjfrHUus,) 
This  berry  grows  plentifully 
on  heathsand  waste  places;  and 
is  very  hardy.  It  is  a  hand- 
some berry,  with  a  delicate 
bloom  when  in  perfection; 
but  it  is  tender,  and,  when 
kept  for  some  time,  ferments. 
The  Blaeberry.  In  some  of  the  pine  forests 
in  Scotland  it  grows  to   the  height  of    three 
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feet;  and  there  are  places  where  the  pedestrian 
can  pnll  handfuls  of  berries  as  large  as  the  com- 
mon black  currant  of  the  gardens. 

Two  other  species  of  vacciniumy  the  black 
whortleberry,  and  the  red  (the  cranberry)  are 
common  enough  in  some  parts  of  this  country. 
One,  if  not  both  of  these,  grows  most  readily  in 
moist  situations,  such  as  the  dry  patches  in  peat- 
bogs. Tusser  mentions  ^  hurtil-berries"  amongst 
the  cultivated  fruits  of  his  time.  These  were, 
per}iapa,  confounded  with  the  fruit  of  the  bram- 
bles. '* Dewberries"  (though  supposed  by  some 
to  be  gooseberries)  were  formerly  amongst  the 
delicacies  of  fruit,  if  we  may  judge  from  the 
celebrated    passage    in    Midsummer's   Night's 


**  Feed  him  with  aprioocks  and  d^Bwberries, 

With  purple  grapes,  green  figs,  and  mulberries." 

The  IM  Oranberryy  (vaceimwn  vUis  IdecB^J  of 
which  the  berries  are  excellent,  has  borne  fhiit 
abundantly  under  cultivation.  The  berries  of 
the  Pennsylvanian  vcKidnium  are  very  ornamen- 
tal. This  genus  of  berries  is  very  abundant  in 
North  America,  and  also  in  the  northern  parts 
of  Russia. 

The  American  Cranberry  fvaoeinium  macro- 
carponj  forms  a  considerable  article  of  com- 
merce; and,  as  does  not  appear  to  be  the  case 
with  some  others  of  the  genus,  it  may  be  culti- 
vated to  advantage  on  the  margins  of  ponds,  and 
in  other  moist  situations.  The  importation  of 
cranberries  to  this  country  is  about  30,000  gal- 
lons annually,  the  duty  being  sixpence  per  gal- 
ion.     This  species  has  been  grown  in  England. 

An  interesting  account  of  its  culture  and 
produce  is  given  by  Sir  Joseph  Banks,  in  the 
Horticultural  Transactions.  In  one  year,  from  a 
bed  of  about  eighteen  feet  square,  three  and  a 
half  Winchester  bushels  of  berries  were  pro- 
duced, which,  at  five  bottles  to  the  gallon,  gives 
140  bottles,  each  sufficient  for  one  cranberry 
pie. 

Wherever  there  is  a  pond,  observes  Neill,  the 
margin  may  at  a  trifling  expence  be  fitted  for 
the  culture  of  this  plant,  and  it  will  continue 
productive  for  many  years.  All  that  is  neces- 
sary is  to  drive  in  a  few  stakes  two  or  three  feet 
within  the  margin  of  the  pond,  and  to  place 
some  old  boards  within  these,  so  as  to  prevent 
the  soil  of  the  cranberry  bed  from  falling  into 
the  water.  Then  to  lay  a  parcel  of  small  stones 
or  rubbish  in  the  bottom,  and  over  it  peat  or  bog 
earth,  to  the  depth  of  about  three  inches  above, 
and  seven  inches  below  the  usual  surfiu^  of  the 
water.  In  such  a  situation  the  plants  grow 
readily;  and  if  a  few  be  put  in  they  entirely 
cover  the  bed  in  the  course  of  a  year  or  two,  by 
means  of  their  long  runners,  which  take  root  at 
different  points.    From  a  very  small  space  a  very 


large  quantity  of  cranberries  may  be  gathered, 
and  they  prove  a  remarkably  regular  crop, 
scarcely  affected  by  the  state  of  the  weather,  and 
not  subject  to  the  attacks  of  insects.  The  cran- 
berry will  also  succeed  when  planted  as  an  edging 
to  any  pond,  provided  some  bog  earth  be  placed 
for  its  roots  to  run  in;  or  if  a  bed  of  bog  earth 
be  sunk  in  any  shady  situation,  so  as  its  surface 
may  be  a  few  inches  below  the  general  level  for 
the  sake  of  retaining  water,  the  plant  will  thrive 
well,  and  being  regularly  watered  in  the  driest 
weather,  produces  abundant  crops. 

The  Cbow  Berbt,  (empetrum  niffrum.)  Di- 
(Bda  triandriay  Linn. 

This  humble  plant,  in  appearance  resembling 
some  of  the  mosses,  derives  its  generic  name 
from  growing  on  rocks,  and  elevated  stony 
mountains.  The  berry  is  jet  black;  and  hence 
probably  the  common  name  of  crow  berry.  It  is 
common  in  all  the  northern  parts  of  Europe,  in 
elevated  situations,  on  dry,  barren,  moorish,  or 
boggy  soils;  and  is  more  patient  of  cold,  bleak 
atmospheres,  than  even  the  common  heath.  The 
berries  have  a  slight  subacid  taste,  and  are  eaten 
by  children  in  the  Highlands.  The  Russian 
peasants  eat  them;  and  the  Kamchatdales  gather 
great  quantities  of  them  to  boil  with  their  fish, 
or  to  make  a  sort  of  pudding,  with  the  roots 
of  their  lilies;  wild  game  especially  grouse,  feed 
on  them.  They  afford  a  dark  purple  dye;  and 
boiled  with  &t,  are  used  for  imparting  a  black 
colour  to  otter  and  sable  skins. 


CHAP.  XXXVI. 

THE   ORAlIpE,  LEMON,    UME,    CITRON,    SHADDOCK, 
POMEGRiJfATB,  FIO,  OLIVE,  &C. 

The  natural  family  AuranHaceo!,  or  Hesper- 
ideas,  contains  some  of  the  most  beautiful  and 
important  of  exotic  fruits.  The  family  belongs 
to  the  class  pofyadelphia,  and  order  polyandria 
of  Linnieus. 

The  common  character  of  the  ei^roru  or  orange 
family,  is  that  of  low  evergreen  trees,  with  ovate 
or  oval,  lanceolate,  entire,  or  serrated  leaves.  On 
the  ungrafled  trees,  and  those  growing  in  a  na- 
tural state,  there  are  frequently  found  axillary 
spines.  There  is  a  structure  of  the  petiole  of  the 
leaf,  which  serves  to  distinguish  the  species. 
Thus,  in  the  orange  and  shaddock  the  petiole  is 
winged,  producing  a  marked  form  of  the  leaf,  as 
seen  in  the  wood  cut,  127. 

In  the  citron,  lemon,  and  lime,  the  petiole  is 
naked.  The  flowers  appear  in  peduncles,  axil- 
lary or  terminate,  and  one  or  many  flowered:  the 
citron  and  lemon  have  ten  stamens,  the  orange 
more.  The  fruits  are  large  berries,  round  or  ob- 
long, and  generally  of  a  yellow  colour.    In  tho 
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otange  and  shaddock,  the  shape  is  Bpherical,  or 
rather  an  ohlate  spheroid,  with  a  red  or  orange 
oolonred  rind;  in  Uie  lime  spherical^  with  a  pale 
rind;  in  the  lemon  ohlong,  rough,  with  a  nipple- 
like protuberance  at  the  end;  in  the  citron  ob- 
long, with  a  very  thick  rind.  There  is  a  pecu- 
liarity in  the  fruit  of  all  this  tribe.  The  rind  or 
external  pericarp,  is  of  a  soft  spongy  texture, 
containing  but  little  juice  or  sap  of  any  kind  in 
its  substance;  but  the  external  surface  is  covered 
or  tuberculated  over  with  little  glands^  that  se- 
crete a  volatile  oil,  which  is  very  inflammable  and 
acrid.  According  to  Decandolle,  the  fruit  con- 
sists first,  of  a  thick  valveless  indehisoent  coat, 
which  is  most  likely  to  be  considered  a  continu- 
ous torus;  secondly,  of  several  carpeUa,  verticel- 
late  around  an  imaginary  axis,  often  separable 
without  laceration :  membranous,  and  either  con- 
taining seeds  only,  or  filled  with  pulp  lying  in 
innumerable  little  bags,  proceeding  frY>m  the 
inner  coats  of  the  cells. 

The  flowers  of  this  tribe  are  deliciously  fra- 
grant, and  tlie  fruits  almost  all  eatable.  The 
wood  is  particularly  close  grained. 

The  golden  apples  of  the  heathens,  and  the 
forbidden  fruit  of  the  Jews,  are  supposed  to  al- 
lude to  this  fionily,  though  it  is  remarkable  that 
we  have  no  authentic  records  of  any  species  of 
citrus  having  been  known  to  or  cultivated  by 
the  Romans. 

It  is  very  difiicult  to  determine  what  is  a  var- 
iety, and  what  a  distinct  species  in  this  fiunily. 
Four  species  are,  however,  commonly  enumerated 
— ^the  orange,  the  lemon,  the  citron,  and  the  shad- 
dock. Of  these  there  are  a  great  many  varieties. 
The  orange  fiunUy  are  originally  natives  of  the 
warmer  parts  of  Asia,  from  whence  they  have 
been  introduced,  and  naturalised  in  the  southern 
coimties  of  Europe,  in  the  West  Inoia  islands, 
and  the  tropical  parts  of  America.  They  will 
even  grow  in  the  open  air  in  the  warmer  coun- 
ties of  England.  In  warm  climates  they  con- 
tinue flowering  during  nearly  all  the  summer, 
and  the  firuit  takes  two  years  to  come  to  matur- 
ity, so  that  for  a  considerable  period  of  each 
year,  a  healthy  tree  has  every  stage  of  the  pro- 
duction, from  the  flower  bud  to  the  ripe  fruity  in 
perfection  at  the  same  time. 

The  Orange,  (cUrtu  aurantium,)  The  orange 
is  a  middle  sized  evergreen  tree,  with  a  green- 
ish brown  bark,  and  in  its  wild  state  with  prickly 
branches.  The  leaves  are  ovate,  acute,  pointed, 
and  at  the  base  of  the  petiole  are  winged.  The 
flowers  are  white,  containing  about  twenty  sta- 
mens, and  are  disposed  in  clusters  of  from  two 
to  six  upon  a  common  peduncle.  The  fruit  is 
globose,  bright  yellow,  and  contains  a  pulp, which 
consbts  of  a  collection  of  oblong  vesicles  filled 
with  a  sugary  and  refreshing  juice :  it  is,  besides, 
divided  into  eight  or  ten  compartments,  each 
containing  several  seeds.    The  principal  varieties 


are  the  sweet  or  China  orange,  the  bitter  or 
Seville,  the  Maltese  or  red  pulped.  The  box- 
leaved,  willow-leaved,  and  some  others,  are  cul- 
tivated more  as  curiosities  than  for  use. 

The  precise  time  at  which  the  orange  was  in- 
troduced into  England  is  not  known  with  cer- 
tainty, but  probably  it  may  have  taken  place 
not  long  after  their  introduction  into  Portugal, 
which  was  in  the  early  part  of  the  sixteenth 
century. 
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Tbe  Orange. 

The  first  oranges,  it  is  stated,  were  imported 
into  England  by  Sir  Walter  Baleigh;  and  it  is 
added  that  Sir  Francis  Carew,  who  married  the 
niece  of  Sir  Walter,  planted  their  seeds^  and  they 
produced  the  orange  trees  at  Beddiqgton,  in  Sur- 
rey, of  which  bishop  Gibson,  in  his  additions  to 
Camden's  Britannia,  speaks  as  having  been  there 
for  a  hundred  years  previous  to  1695.  As  these 
trees  always  produced  fruit,  they  could  not,  as 
pro&BSor  Martyn  justly  observes,  have  been  raised 
from  seeds;  but  they  may  have  been  brought 
from  Portugal,  or  from  Italy,  (the  place  whence 
orange  trees  have  usually  been  obtained,)  as 
early  as  the  dose  of  the  sixteenth  century.  The 
trees  at  Beddington  were  planted  in  the  open 
ground,  with  a  movable  cover  to  screen  them 
from  the  inclemency  of  the  winter  months.  In 
the  beginning  of  Uie  eighteenth  century  they 
had  attained  the  height  of  eighteen  feet,  and  the 
stems  were  about  nine  inches  in  diameter;  while 
the  spread  of  the  head  of  the  laxgest  one  was 
twelve  feet  the  one  way  and  nine  the  other. 
There  had  always  been  a  wall  on  the  north  side 
of  them  to  screen  them  from  the  cold  of  that 
quarter,  but  they  were  at  such  a  distance  fix>m 
the  wall  as  to  have  room  to  spread,  and  plenty 
of  air  and  light.  In  1738  they  were  surrounded 
by  a  permanent  inclosure,  like  a  greenhouse. 
They  were  all  destroyed  by  the  great  frost  of  the 
following  winter;  but  whether  wholly  owing  to 
the  frost,  or  partly  to  the  confinement  and  damp 
of  the  permanent  inclosure,  cannot  now  be  as- 
certained. 

John  Parkinson,  apothecary,  of  London,  one 
of  the  most  voluminous  of  our  early  writers  on 
plants,  who  published  his  Practice  of  Plants  in 
1629,  gives  some  curious  directions  for  the  pro- 
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flervation  of  orange  trees,  from  which  one  would 
be  led  to  conetude  that  the  trees  at  Beddington, 
with  their  ample  protection  of  a  movable  cov- 
ering  in  winter,  had  not  been  in  existence  then. 
**The  orange  tree,"  says  he,  "hath  abiden,  with 
some  extraordinary  branchii^  and  budding  of 
it,  when  as  nether  citron  nc^  lemon  trees  would 
by  any  means  be  preserred  for  any  long  time. 
Some  keepe  them  in  square  boxes,  and  lift  them 
to  and  fro  by  iron  hooks  on  the  sides,  or  cause 
them  to  be  rowled  on  trundels  or  small  wheels 
under  them,  to  place  them  in  an  house,  or  dose 
galerie,  for  the  wint^  time :  others  plant  them 
against  a  bricke  wall  in  the  ground,  and  defend 
by  a  ehed  of  boardes,  coyered  with  seare  cloth  in 
the  winter;  and  by  the  warmth  of  a  stove,  or  such 
other  thing,  give  them  some  comfort  in  the  colder 
times;  but  no  tent  or  mesne  provision  will  pre- 
serve them.**  The  orange  trees  at  Versailles  are, 
dining  the  winter,  wheeled  into  warm  places 
under  the  terrace;  and  the  same  plan  is  pursued 
with  respect  to  some  fine  orange  trees  at  Windsor, 
which  were  presented  by  the  late  king  of  France. 
At  Hampton  Court  there  are  many  orange  trees, 
some  of  which  are  stated  to  be  three  hundred  years 
old.  They  are  generally  moved  into  the  open  air 
about  the  middle  of  June,  when  the  perfume  of 
their  blossoms  is  most  delicious.  Orange  and 
lemon  trees havebeen cultivated  in  the  open  air  in 
England.  For  a  hundred  years,  in  a  few  gardens 
of  the  south  of  Devonshire,  they  have  been 
seen,  trained  as  peach  trees  against  walls,  and 
sheltered  only  with  mats  of  straw  during  the 
winter.  The  fruit  of  these  is  stated  to  be  as 
laige  and  fine  as  any  firom  Portugal. 
-  At  the  time  when  the  people  of  £urope  first 
visited  the  Levant  in  great  numbers,  that  is,  dur- 
ing the  crusades  for  the  recovery  of  Syria  from 
the  dominion  of  the  Saracens,  oranges  were  found 
abundant  in  that  country.  Though  they  were 
in  reality  cultivated  trees,  their  number,  and  the 
beauty  and  goodness  of  their  fruit,  naturally 
caused  the  adventurers  (who  were  not  very  con- 
versant with  natural  history,  and  not  a  little 
prone  to  romance  and  creduUty)  to  believe  and 
state  that  these  were  indigenous  to  the  country, 
and  formed  a  portion  of  the  glories  of  the  *'Holy 
Land." 

The  fiibles  of  the  profane  writers,  and  the  am- 
biguity of  the  descriptions  of  v^;etables  in  Holy 
Writ,  helped  further  to  confirm  this  opinion.  As 
the  oranges  were  of  the  form  of  apples,  and  the 
colour  of  gold,  it  did  not  require  much  stretch 
of  imagination  to  make  them  the  golden  apples  of 
the  garden  of  the  Hesperides;  and  the  only  point 
that  remained  was  to  settle  the  locality  of  that 
£ftbled  paradise,  which  was  generally  laid  in  the 
part  of  Africa  which  lies  between  the  moun- 
tains of  Atlas  and  the  southern  shore  of  the 
Mediterranean.  The  authority  of  Moses  was 
called  in  to  confirm  the  existence  of  this  finit  in 


Syria,  even  at  the  time  when  the  children  of 
Jacob  were  wandering  in  the  wilderness;  and 
one  of  the  trees  borne  in  the  procession  com- 
manded in  the  twenty-third  chapter  of  the  book 
of  Leviticus,  was  conmdered  to  have  been  the 
orange.  The  mala  mediea  of  the  Romans,  which 
is  mentioned  by  VirgU,  and  afterwards  by  Pal- 
ladio  and  others;  the  kUrtm  of  the  Greeks;  and 
the  c&rw  of  Josephus,  were  all  understood  to 
mean  the  same  fruit :  and,  as  has  been  found  to 
be  the  case  with  many  other  substances,  the 
modems  supposed  that,  because  there  was  an 
identity  of  name,  there  must  be  an  identity  of 
substance,  never  reflecting  that  the  name  had 
been  imposed  by  themselves,  and  that  therefore 
its  identity  proved  nothing. 

The  &ble  continued,  however;  and,  though 
there  was  a  good  deal  of  writing  upon  the  sub- 
ject, there  was  no  attempt  to  examine  the  au- 
thorities with  that  minuteness  which  the  search 
of  truth  demanded,  till  the  nineteenth  century. 
The  history  of  this  fruit  was  first  carefully  traced 
by  Ga^essio,  who  published  his  Traiti  du  Oitnts, 
at  Paris^  in  181 1.  He  maintains  that  the  orange, 
instead  of  being  found  in  the  north  of  Africa,  in 
Syria,  or  even  in  Media,  whence  the  Romans 
must  have  obtained  their  **  Median  apples,"  was 
not  in  that  part  of  India  which  is  watered  by 
the  Indus  at  the  time  of  Alexander  the  Great's 
Indian  expedition,  as  it  is  not  mentioned  by 
Nearchus  among  the  fruits  and  productions  of 
that  country.  It  is  not  mentioned  either  by 
Arrian,  by  Diodorus,  or  Pliny;  and  even  so  late 
as  the  year  1300,  Pietro  di  Cuescengi,  a  senator 
of  Bologna,  who  wrote  on  agriculture  and  vege- 
table productions,  does  not  take  the  least  notice 
of  the  oituige. 

The  first  distinct  mention  of  oranges  is  by  the 
Arabs;  and  Avicenna  (book  v.)  not  only  des- 
cribes oleum  de  citranffula  (oil  of  oranges)  and 
oleum  de  citratiffulorum  seminibus  (oil  of  orange 
seeds,)  but  speaks  of  citric  acid{^i  of  lemons,) 
which  is  contained  in  all  the  genus,  though  more 
abundantly  in  that  species  fr*om  which  it  got  its 
common  English  name. 

According  to  Galessio,  the  Arabs,  when  they 
penetrated  to  India,  found  the  orange  tribes  there, 
frirther  in  the  interior  than  Alexander  had  pene- 
trated; and  they  brought  them  thence  by  two 
routes :  the  sweet  ones,  now  called  China  oranges, 
through  Persia  to  Syria,  and  thence  to  the  shores 
of  Itfdy  and  the  south  of  France;  and  the  bitter 
oranges,  called  in  the  commerce  of  England,  Se- 
ville oranges,  by  Arabia,  Egypt,  and  the  north 
of  Africa  to  Spain. 

It  does  not  appear  that  the  orange  was  origin- 
ally a  Chinese  fruit,  as  it  is  not  mentioned  by 
Marco  Polo,  the  father  of  modem  travellers,  who 
is  so  circumstantial  in  describing  all  the  other 
wonders  of  that  country. 

Now  these  fiicts  certainly  go  far  to  show  that 
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the  orange  was  not  known  to  the  ancients  either 
in  Europe  or  in  Syria;  hut  that  we  are  indebted  for 
the  first  knowledge  of  it  to  the  Arabs,  who,  with 
their  zeal  to  propagate  the  religion  of  the  Koran, 
were  as  anxious  to  extend  the  advantages  of 
agriculture  and  medicine.  The  sweet  orange 
which  they  introduced  was  not,  strictly  speaking, 
that  which  has  since  been  called  the  China  orange, 
and  under  that  name  introduced  into  Spain,  Por- 
tugal, St  Michael's,  the  other  Atlantic  isles,  and 
the  West  Indies ;  but  rather  the  orange  which 
was  known  in  Italy  before  Yasco  de  Gama  had 
doubled  the  Cape  of  Good  Hope. 

The  orange  is  said  to  have  been  found  by  the 
Portuguese  upon  the  east  coast  of  Africa;  but  it 
IB  not  known  whether  it  had  been  indigenous 
there,  or  disseminated  by  the  Arabs.  When  the 
Portuguese  reached  India,  they  found  the  orange 
there,  and  also  in  China,  which  was  visited  for 
the  first  time  by  sea  in  the  early  part  of  the 
sixteenth  century. 

Although  the  oranges  of  St  Michael,  in  the 
Azores,  are  now  the  best  that  are  to  be  met  with 
in  the  European  market,  they  are  not  indigenous 
productions  of  that  island;  but  were  sent  there 
by  the  Portuguese,  as  the  same  fruit  was  origin- 
ally sent  to  the  American  continent  by  the  Span- 
iards. In  the  middle  of  a  forest,  on  the  banks 
of  the  Rio  Cedeno,  Humboldt  found  wild  orange 
trees,  laden  with  large  and  sweet  fruit.  They 
were,  probably,  the  remains  of  some  old  Indian 
plantations;  for  the  orange  cannot  be  reckoned 
amongst  the  spontaneous  vegetable  productions 
of  the  New  World. 

But,  in  whatever  way  oranges  were  first  in- 
troduced into  those  parts  of  the  world  of  which 
they  are  not  natives,  they  are  now  very  widely 
diffused;  and  wherever  Uiey  are  found  they  are 
among  the  most  ornamental  of  trees,  and  the 
most  delightful  of  fruits.  The  species  and  var- 
ieties have  also  been  greatly  multiplied;  but 
whether  from  their  proneness  to  produce  varie- 
ties, firom  some  original  differences,  or  from  dif- 
ference of  soil  and  climate,  cannot  now  be  ascer- 
tained. Including  all  the  different  species,  Risso, 
an  eminent  naturalist  at  Nice,  (and  from  his 
living  in  a  coimtry  producing  oranges,  he  had 
the  best  opportunities  of  examining  and  study- 
ing them,)  has,  in  a  very  elegant  and  elaborate 
natural  history  of  oranges,  published  at  Paris  in 
the  year  1818,  enumerated,  described,  and,  with 
respect  to  all  the  more  important  sorts,  figured 
no  fewer  than  one  hundred  and  sixty-nine  varie- 
ties: these  he  has  divided  into  eight  species: 
sweet  oranges,  bitter  oranges,  bergamottes,  limes, 
pampelucos,  sweet  limes,  lemons,  and  citrons. 

Of  the  first  of  these  there  are  no  fewer  than 
forty-three  varieties;  though,  in  the  opinion  of 
Galessio,  they  are  all  derived  from  the  common 
orange.  The  others  are,  generally  speaking,  more 
acid  in  tlieir  flavour;  though  some  of  them,  such 


as  the  bergamottes,  firom  the  rind  of  which  tbe 
celebrated  oil  of  bergamot  is  obtained,  are  highly 
perfumed. 

Of  the  bitter  oranges  Risso  enumerates  thirty- 
two  varieties;  of  the  bergamottes,  five;  of  ihe 
limes,  eight;  of  the  pampelucos,  tax;  of  the  sweet 
limes,  twelve;  of  the  lemons,  forty-seven;  axicl 
of  the  citrons,  seventeen. 

The  family  of  the  oranges,  in  almost  all 
their  varieties^  are  now  cultivated  in  PortagaJ, 
in  Spain,  in  France,  in  Italy,  and  in  Greece. 
In  the  first  two  countries  they  especially  abomid  ; 
in  Algarve,  and  in  the  fine  plains  of  Andalusia, 
on  the  banks  of  the  Guadalquivir.  The  latter 
is  the  place  from  which  the  bitter,  or  Seville, 
oranges  are  chiefly  obtained.  In  Algarve  and 
Andalusia  the  orange  trees  are  of  great  size; 
and  extensive  orchards  of  oranges  have  formed 
the  principal  revenue  of  the  monks  for  several 
centuries.  In  Cordova,  the  seat  of  Moorish 
grandeur  and  luxury,  there  are  orange  trees  stUl 
remaining,  which  are  considered  to  be  six  or  seven 
hundred  years  old;  and  in  that  province,  whose 
craggy  mountains  are  covered  with  gardens,  and 
vineyards^  and  forests  abounding  in  firuit,  ihe 
flowers  of  the  orange  fill  the  air  with  their  per- 
fume, and  lead  the  imagination  back  to  those 
days  which  the  Moorish  poets  and  historians  de- 
light in  describing,  when  the  land  which  they 
conquered  was  adorned  with  all  the  refinements 
of  their  taste  and  intelligence,  and  the  luxuries 
of  the  East  were  naturalized  in  the  most  deli- 
cious regions  of  the  South.  The  trunks  of  the 
old  trees  of  Cordova  have  begun  to  decay;  and 
when  they  get  diseased,  they  are  cmsted  with  a 
kind  of  lichen,  which  is  supposed  to  be  peculiar 
to  the  orange.  In  France,  the  orange  country  is 
chiefly  Provence,  or  that  part  of  the  south  whidi 
lies  to  the  eastward  of  tiie  Rhone;  and  planta- 
tions or  groves  of  oranges  are  the  most  abundant 
and  the  most  beautiful  on  the  banks  of  the  Yar, 
and  especially  in  the  environs  of  Nice,  where  the 
species  are  very  many,  and  come  to  great  perfec- 
tion. To  the  west  of  the  Rhone,  the  country 
along  the  coast  is  flat,  sandy,  and  barren;  and  on 
the  plains  of  Languedoc,  that  lie  interior  of  this 
barren  tract,  the  olive  thrives  better  than  tbe 
orange,  apparently  because  there  are  no  second- 
ary mountains  between  the  cold  heights  of  the 
Cevennes  and  the  plains.  The  country  to  the 
eastward  of  the  Rhone  is  much  better  adi^ted 
for  choice  vegetables,  both  in  soil  and  in  aspect. 
In  the  western  or  French  part  of  it,  the  Alps 
descend  gradually,  by  successive  elevations,  from 
the  high  summits  of  Mont  Blanc,  Mont  Rosa, 
and  St  Bernard,  to  the  sea.  Thus  the  lowgrounds 
are  finely  exposed  to  the  southern  sun;  and  being 
at  the  same  time  sheltered  from  every  quarter 
whence  a  oold  wind  could  come,  the  vegetation 
is  at  once  luxuriant  and  choice.  The  finest  bul- 
bous flowers^  the  myrtle,  the  cactus,  and  many 
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othas^  give  more  the  ak  of  the  perpetual  sum- 
mer of  the  tropical  countries,  than  is  to  be  found 
pezbaps  in  any  other  country  of  Europe,  cer- 
tainly in  any  other  of  the  same  extent. 

The  glory  of  that  delightful  country  is  the 
orange,   which,  when  full  grown,  attains  the 
height  of  about  five  and  twenty  feet,  and  is  grace- 
ful in  all  its  parts.    The  trunk  and  older  branches 
are  of  a  delicate  ash  colour ;  the  twigs  of  so  soft 
a  green  that  they  almost  appear  transparent;  the 
leayes  axe  moderately  large,  beautifully  shaped, 
of  a  fine  healthy  green,  and  shining  on  the  upper 
ddea,  'wrhile  the  under  ones  have  a  slight  appear- 
ance of  down.      The  flowers,  which  are  in  little 
bunches,  and  very  graceful  in  their  form,  are,  in 
the  sweet  oranges,  of  a  delicate  white,  and,  in  the 
more  acid  varieties  of  the  £Eunily,  lightly  marked 
with  pink.     Some  plants  have  a  more  powerful 
odour,  and  are  for  the  moment  more  rich ;  but 
there  is  a  freshness  in  the  aroma  of  an  orange- 
grove  which  never  offends  or  doys ;  and  as  the 
tree  is  at  one  and  the  same  time  in  all  stages  of 
its  bearing — in  flower,  in  fruit  just  set,  and  in 
golden  fruit,  inviting  the  hand  to  pull  and  the 
palate  to  taste — ^it  is  hardly  possible  to  imagine 
any  object  more  delightful.      The  perfumes  of 
Ajnabia  do  not  exceed  the  fragrance  of  the  groves 
on  the  north  of  the  Mediterranean,  in  which  the 
beautiful  white  Provence  rose,  the  tuberose,  and 
countless  other  flowers,  blend  their  sweets  with 
that  of  the  prange ;  and  where,  with  all  this  rich- 
ness, the  pestilent  airs  of  the  tropics,  and  even 
the  sirocco  of  the  southern  parts  of  Italy,  are  al- 
together unknown.    This  delightful  fertility  and 
fragrance  accompany  the  chain  of  the  Apennines 
round  the  whole  gulf  of  Genoa,  and  until,  upon 
the  boundary  of  the  plain  of  Tuscany,  they  sub- 
side in  elevation,  and  bend  more  toward  the 
Adriatic. 

Tuscany  is  further  to  the  south ;  but  the  cli- 
mate and  the  vegetation  caimot  be  compared  to 
those  of  the  little  valleys  of  Provence  and  Ligu- 
ria,  especially  the  latter.  About  Florence  there 
are  still  orange  trees  in  the  gardens ;  but  there 
are  none  of  those  aromatic  groves  and  plantations 
which  are  found  further  to  the  west.  Nor  are 
the  causes  difficult  to  find  out.  There  is  an 
enemy  on  each  side  of  the  plain  of  Tuscany, 
which  will  not  allow  the  orange  to  arrive  at  per- 
fection. The  gales  that  come  from  the  south- 
east, over  the  sandy  shores  near  Leghorn,  are  not 
adapted  for  a  plant  which,  as  well  as  heat  and 
pure  air,  requires  a  considerable  quantity  of 
moisture ;  and  the  winds  from  the  north,  that 
are  cooled  in  passing  over  the  Adriatic,  are  not 
so  genial  as  those  from  the  Alps,  that  are  warmed 
in  passing  over  the  vale  of  Lombardy.  But  still 
the  olives,  the  grapes,  and  the  mdons,  of  the 
vale  of  the  Amo,  in  so  far  compensate  the  in- 
habitants for  the  want  of  the  orange. 
Eastward  of  Tuscany,  though  the  coast  of 


Italy  inclines  still  further  to  the  south,  it  is  even 
less  adapted  for  the  production  of  the  orange ; 
the  sea  coast  is  barren,  the  interior  is  dreary,  and 
over  the  whole  the  pestilent  malaria  creeps,  for- 
biddlug  man  to  approach  even  for  the  cultiva- 
tion of  the  fields ;  and  thus  it  may  be  that,  ere 
long,  the  arid  downs  by  the  sea  will  meet  the 
marsh  of  the  interior,  and  the  centre  of  Italy 
shaU  be  desolation  to  the  very  base  of  the  Apen- 
nines. Afler  the  gulf  of  Graeta  is  passed,  and  the 
shelter  of  the  more  elevated  mountains  of  Cala- 
bria is  obtained,  orange  groves  again  make  their 
appearance. 

Thus  the  locality  of  the  orange  depends  fully 
as  much  upon  situation  and  soil  as  upon  lati- 
tude; and  therefore  we  need  not  wonder  that, 
considering  the  many  and  varied  lands  in  which 
it  is  cultivated,  there  should  be  so  many  varie- 
ties of  its  fruit.  There  is  no  absolute  reason  for 
supposing  that  the  sweet  and  the  bitter  orange 
were  originally  different ;  and  even  now  they  are 
not  so  diflerent  as  two  mushrooms  of  the  very 
same  variety — ^the  one  produced  upon  a  diy  and 
airy  down,  and  the  other  upon  a  marsh.  Now, 
if  it  be  true  that  the  bitter  orange  of  Seville 
came,  by  successive  removals,  from  the  head  of 
the  Persian  Gulf,  along  the  margin  of  the  salt 
desert,  till  it  reached  the  states  of  Barbary,  where 
it  was  transplanted  into  Spain;  if  the  sweet 
orange  of  Malta,  Italy,  and  France,  came  through 
the  more  fertile  parts  of  Persia  and  Syria ;  and 
if  the  orange  of  India  and  the  Azores  came  direct 
from  China — ^it  would  follow  that  each  should 
have  those  qualities  which  we  find  in  it ;  and 
that  the  opinion  of  Galessio  is  borne  out  by  the 
only  evidence  which  the  case  admits. 

Looking  at  the  fSeuits,  we  are  induced  to  infer, 
that,  if  the  temperature  be  sufficiently  high  for 
maturing  its  flavour,  the  orange  is  delicious  in 
proportion  to  the  uniform  salubrity  of  the  air; 
and  that  those  high  temperatures  which  force  a 
very  laige  expansion  of  the  fruit  are  against  the 
fineness  of  its  quality.  In  this  respect  we  have 
an  opportunity  of  contrasting  both  the  oranges 
of  islands  and  those  of  continents.  St  Michael's, 
in  the  Azores,  and  Malta,  are  both  small  islands; 
the  former  always  exposed  to  the  equalizing 
breezes,  which,  from  whatever  quarter  they  blow, 
are  always  wafted  across  the  expanse  of  the  At- 
lantic; and  the  latter  lying  near  the  dry  and 
sultry  shores  of  Africa,  and,  of  course,  subjected 
to  more  changes  of  season  and  a  higher  tempera- 
ture. There  is  also  some  difierence  in  the  soil. 
Whether  it  be  the  decomposition  of  the  rock,  or 
saline  particles,  brought  by  the  same  pestilent 
wind  that  withers  the  south  of  Italy  and  Sicily 
with  the  sirocco,  it  is  well  known  that,  under 
the  artificial  earth  (brought  originally  from  Si- 
cily) which  forms  the  soil  of  Malta,  there  gathers 
a  crust ;  and  that  if  the  earth  be  not  trenched, 
and  this  crust  removed  at  the  end  of  a  certain 
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number  of  years,  it  ceases  to  be  productive,  or 
the  produce  becomes  so  bitter,  that  it  is  not 
healthfol.  St  Michael's  has  no  such  disadran- 
tage ;  the  soil  there  is  native  and  fertile,  and  de- 
posits nothing  calculated  to  injure  its  fertility, 
or  impair  the  qualities  of  its  produce. 

The  oranges  of  the  two  islands  are  such  as  one 
would  expect  from  those  differences.  The  Mal- 
tese orange  is  large,  the  rind  is  thick  and  spongy, 
the  glands  that  secrete  the  volatile  oil  are  pro- 
minent, the  pulp  is  red,  and  there  is  a  trace  of 
bitterness  in  the  taste ;  while  the  St  Michael's 
orange  is  small,  the  rind  is  thin  and  smooth,  the 
glands  less  prominent,  the  volatile  oil  in  smaller 
quantity,  and  the  lighter  coloured  pulp  more 
sagary  and  delicious.  Some  allowance  must  no 
doubt  be  made  for  the  original  differences  of 
those  oranges,  regarding  them  as  having  come  in 
the  manner  stated  by  (ralessio ;  but  they  have 
now  been  long  enough  in  both  islands  for  having 
their  qualities  modified  by  the  different  climates 
and  soils. 

The  modifications  produced  by  differences  of 
soil  and  climate,  in  the  same  vegetable,  are 
among  the  most  important  inquiries  in  the  science 
of  plants ;  and  they  are,  at  the  same  time,  among 
.the  most  difficult,  and  certainly  the  least  at- 
tended to.  One  principal  source  of  the  difficulty 
lies  in  the  observer  being  as  much  changed  as  the 
thing  observed.  Those  who  are  parched  with 
thirst  do  not  stop  to  analyze  the  water,  or  descant 
upon  the  flavour  of  whatever  beverage  they  may 
have  recourse  to  for  slaking  it.  The  removal  of 
the  painful  sensation  is  to  them  far  more  deli- 
cious than  the  purity  of  the  most  limpid  spring, 
or  the  flavour  of  the  choicest  wine.  Just  so 
with  man  when  he  is  panting  under  a  burning 
atmosphere ;  the  fruit  which  is  most  delicious  to 
him  is  that  which  is  most  cool.  This  necessary 
change  in  the  judge,  as  well  as  the  thing  judged 
of,  must  never  be  omitted  when  we  come  to 
compare  the  fruits  of  different  countries  as  re- 
ported of  by  those  who  have  enjoyed  them  there ; 
and  we  never  can  be  certain  of  their  real  merits 
till  we  have  them  decided  by  the  same  individual 
under  the  same  circumstances.  To  take  a  case 
in  point :  a  guava,  apart  from  its  rarity,  is  cer- 
tainly not  in  this  country  any  thing  comparable 
to  a  peach ;  and  yet  those  who  have  been  in  tro- 
pical countries  talk  in  raptures  of  the  guava,  and 
say  that  the  fruit  grown  here  is  inferior  and  de- 
generated. But  they  should  bear  in  mind  that, 
in  the  tropical  countries,  there  is  the  tropical 
zest,  as  well  as  the  tropical  flavour.  The  man 
who  traverses  a  mountain  country  in  the  north, 
heeds  not  the  glittering  fountains  that  issue  from 
every  rock  around  him ;  but  send  him  from  Suez 
to  Bassora,  or  from  Morocco  to  Fezzan,  and  he 
would  remember  them  with  veneration.* 

*  lAhnry  of  Entertaining  Knowledge. 


But,  again,  we  have  a  further  conflrmation 
when  we  compare  the  continental  oranges.  The 
climate  of  the  slopes  and  valleys  of  the  Estrella, 
near  the  lower  Tagus,  and  that  of  the  Maritime 
Alps,  and  the  Apennines,  in  Provence  and  Lagn- 
ria,  are  certainly  very  diflerent  from  the  climate 
of  Andalusia.  The  diversities  of  surfiice,  and  the 
vicinity  of  the  sea,  keep  the  air  over  the  former 
places  in  continual  play  and  motion,  and  prevent 
those  intense  heats  which  unquestionably  (though 
by  a  process  which  chemistry  has  not  yet  folly 
investigated)  render  the  juices  of  plants  add^ 
acrid,  or  saline ;  while,  from  the  wider  extent  of 
Andalusia,  and  its  comparative  distance  from  the 
ocean,  the  air  over  it  is,  in  the  warmer  monthsiy 
much  more  quiescent. 

These  considerations  will,  to  a  certain  extent, 
explain  why  thewaresomanyTarietiestaafruit, 
which,  according  to  the  authorities,  appear  all  to 
have  come  frx>m  the  same  part  of  the  world;  and 
a  further  extension  of  these  considerations  would 
form  a  criterion  of  the  situations  in  which  it 
would,  or  it  would  not,  be  desirable  to  cultivate 
the  orange. 

One  great  recommendation  of  the  orange  is, 
that  it  may  be  had  fresh  in  every  region  of  the 
world,  and  almost  at  every  season  of  the  year. 
The  tough  rind,  and  the  aromatic  oil  with  which 
it  is  filled,  protect  it  from  both  extremes  of  tem- 
perature ;  and  the  acidity  of  the  pulp  deters  in- 
sects from  piercing  it ;  and  if  pulled  friom  the 
tree  before  it  is  quite  ripe,  this  fruit  will  keep 
for  a  long  time.  Indeed,  the  greater  portion  of 
the  oranges  imported  into  this  country  are  taken 
ftom  tlie  tree  while  they  are  still  green.  This 
gathering  of  both  oranges  and  lemons  for  the 
English  market  begins  in  October,  and  continues 
to  ^e  end  of  December.  Oranges  are  not  fully 
ripe  till  spring.  It  is  found  that  the  orange  trees, 
from  which  the  fruit  is  gathered  green,  bear 
plentifully  every  year;  while  those  upon  which 
the  fruit  is  suflered  to  ripen,  afford  abundant 
crops  only  on  alternate  years. 

During  the  latter  end  of  the  seventeenth  and 
banning  of  the  eighteenth  centuries,  the  orange 
tree  was  a  very  fashionable  article  of  growth  in 
conservatories,  when  there  were  but  few  exotics 
of  other  sorts  kept  there.  The  plants  were  pro- 
cured from  Genoa,  with  stems  generally  frtmi 
four  to  six  feet  in  height.  They  were  planted 
in  large  boxes,  and  were  set  out  during  sununer 
to  decorate  the  walks  near  the  house,  in  the  man- 
ner still  practised  at  Versailles  and  the  TuiUeries. 
About  the  middle  of  the  eighteenth  centuiy, 
when  a  taste  for  botany  and  forcing  exotic  fimits 
became  general,  that  for  superb  orange  trees  be- 
gan to  decline.  Many  of  these  large  trees 
have  decayed  through  neglect,  and  those  which 
are  now  to  be  found  in  tiie  greater  number  of 
green-houses  are  generaDy  dwarf  plants,  bearing 
few  fruit,  and  those  of  smaU  sise.     In  some 
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placfla,  howeTcr,  an  rtill  to  b«  fbuod  large  and 
tonriahiiig  treea.  ThoM  at  Smoi^my  in  Gla- 
BMUgaashire  are  tke  largest  In  BritaiD.  The^arc 
p(aQt«d  in  tli«  floor  of  an  immenae  conservator^-, 
and  bear  abundantly.  It  h  said  that  the  plants 
were  prociued  Jrom  a  wreck  on  tlie  coast  in  that 
qturter,  in  the  time  of  Henry  VII. 

At  Woodhall,  near  Hamilton,  trees  of  all  the 
speciea  of  citrus  are  trained  against  the  back 
wall  of  forcing  houssB,  in  the  manner  of  peaches, 
and  produce  large  crops  of  fruit.  At  Castle 
Sentple,  near  Paisley,  there  is  a  citron  tree  which, 
in  1830,  covered  a  iroJl  twenty-five  feet  in  len^h, 
and  dxteen  feet  high,  besides  returning  about 
NX  feet  on  each  end  of  the  honse.  In  that  year 
it  produced  between  seren  and  eight  dozen  of 
fruit,  one  of  which  measured  eighteen  inches 
and  a  half  by  nineteen  and  a  half.* 

The  Lexon  fdlna  limonumj.  This  is  a 
knotty  wooded  tree,  about  eight  feet  iu  height. 


with  rough  bark,  and  pale  green  leaves.  The 
frnlt  is  obloi^  and  smooth,  and  rather  thin 
skinned.  The  juice  of  the  pulp  is  much  more 
acid  than  that  of  the  orange,  and  consists  of  the 
citric  acid.  The  flavour  of  the  eaeential  oil  of 
the  rind  is  also  peculiar  and  extremely  gratefal. 
Dr  Sckler  enumerates  twenty-eight  varieties  ss 
grown  in  Italy;  the  French  cultivate  eleven; 
and  in  the  London  nurseries  are  about  twelve 
varieties. 

The  lemon  gron-s  naturally  in  that  part  of 
India  which  is  rituated  beyond  the  Ganges ;  but 
its  transmigration  to  Europe  isdue  to  the  Caliphs 
dnring  their  invasion  of  the  West.  The  lemon 
thus  transplanted  was  found  by  the  crusaders,  in 
Syria  and  Palestine,  towards  the  end  of  the 
eleventh  century.     By  them  it  was  introduced 

•  London. 


into  Sicily  and  Italy,  though  it  is  probable  that 
at  the  same  period  it  was  already  multiplied  in 
Aiiica  and  Sp^n.  Arabian  writers  of  tl)e  tnelfih 
century  speak  of  the  lemon  tree  as  then  culti- 
vated in  Egypt  and  many  other  places.  Matthew 
SUvaticus,  a  writer  of  tiat  time,  says,  that  the 
lemon  was  then  spread  over  all  Italy. 

In  the  southern  parts  of  Europe,  where  the 
lemon  is  abundant,  the  varieties  are  very  nume- 
rous. Lemons  are  imported  into  this  country 
both  for  their  agreeable  acid  juice  and  essential 
oil,  and  also  for  the  manufacture  of  citric  acid 
in  a  concrete  state.  They  will  keep  good  for  a 
considerable  time,  especially  if  steeped  for  a 
short  period  in  salt  water. 

The  Citron  (eittitt  medicaj.     This   is  by 
some  supposed  to  be  the  same  species  as  the  le- 
mon.   In  its  wild  state  the  tree 
grows  to  the  height  of  about 
eight  feet,  erect  and  prickly, 
with  long  reclining  branches. 
The  leaves  are  ovate,  oblong, 
alternate,     sub-serrate,      pale 
green.    The  fruit  is  six  inches 
in  length,  ovate,  with  a  protu- 
berance at  the  tip.    There  are 
two  rinds,  the  outer  thin,  with 
iimumeiable    miliary    glands, 
iTw  airun.       fuU  of  a  most  fragrant  oil;  the 
inner  thick,  white,  and  fungous.   The  citron  was 
introduoed  into  Europe  from  Media,  under  the 
name  of  nutlui  m»diea,  and  was  first  cultivat«d 
in  Italy  by  Falladius,  in   the  second  oentuiy. 
The  date  of  its  introduction  into  England  is  not 
exactly  known,  it  would  probably  be  coeval  with 
that  of  the  lemon,  which  was  cultivated  in  the 
botanic  garden  of  Oxford  in  1648.      The  fairest 
fruit,  Millar  states,  was  in  the  duke  of  Aigyle's 
garden  at  Whitton,  where  the  trees  were  trained 
against  a  south  wall,  through  which  there  were 
flues  for  warming  the  air  in  winter,  and  glass 
covers  put  over  them  when  the  weather  began  ti> 
be  cold ;  and  thus  fruit  as  large  and  as  perfectly 
ripened  was  produced  as  any  in  Italy  or  Spain.  In 
Italy,  citrons  and  lemons  are  generally  trained 
on  walls  or  espaliers,  because  being  conuderably 
more  tender  than  the  orange,  they  require,  at 
least  in  the  north  of  Italy,  some  protection  in 
winter.      The  fruit  does  not  ripen  r^ularly  at 
one  time,  like  that  of  the  orange,  but  comes  suc- 
cessively to  maturity  almoet  every  month  in  the 
year.   There  are  about  lux.  varieties  cultivated  in 
Briton :  the  common,  the  flat-fruited,  the  rough- 
fruited,  the  forbidden-fruited,  the  round -fruited, 
and  the  thick-leaved. 

Thb  LiHE  Ceilrui  aeidaj.  The  sour  lemon, 
or  lime,  grows  to  the  height  of  about  dght  feet, 
with  a  crooked  trunk,  and  many  diffused 
branches  armed  with  prickles.  The  leaves  are 
ovate,  lanceolate,  almost  quite  entire.  The  fruit 
is  an  inch  and  a  half  in  diameter,  almost  globu- 
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lar,  with  a  protaberanc«  at  the  lop ;  the  Buriaoe 
is  regular,  ^imog,  greenish  yeUow,  with  a  very 


odorous  rind,  endowing  an  acid  juice, 
native  of  Asia,  but  haa  lohg  been 
West  Indies,  where  it  is  raised  both  for  its  frnit 
and  for  fences.  Tlie  juice  of  the  lime  is  by  some 
preferred  to  that  of  the  lemon,  and  it  is  used  for 
similar  purposes.  The  following  Tsiieties  are 
grown  in  the  Jjondon  nuraeries:  the  common, 
the  weeping,  the  broad-leaved,  the  Weatlndian, 
the  Chinese  spreading. 

Thb  Shaddock  feitnu  deenmanaj  it  much 
larger  than  the  orange,  both  in  the  tree  and  the 
fruit.  The  tree  is  both  lofty  and  spreading,  and 
the  fruit  is  about  eight  inches  in  circumference, 
some  indeed,  much  larger.  The  shaddock  is  a 
native  of  China  and  the  adjoining  countries, 
where  the  name  of  "  sweet  boll"  is  given  lo  it. 
'I'here  are  many  varieties,  some  with  the  pulp 
wliite,  others  with  it  nearly  red;  some  tliat  are 
sweet,  with  but  little  ocidity ;  and  some  acid, 
with  but  little  sweetness.  The  shaddock  de- 
rived its  specific  name  from  having  been  first 
carried  from  Cliina  to  the  West  Indies  by  Cap- 
twn  Shaddock.  It  has,  however,  been  neglected 
there,  and  now  but  seldom  merits  its  oriental 
name  of  sweet  ball.  The  planters  have  never 
been  remarkable  for  their  knowledge  of  science, 
or  their  skill  in  the  new  operations  of  the  arte; 
and  thus,  instead  of  propagating  the  shaddocic 
by  budding,  as  is  done  in  China,  and  which  is 
the  only  way  that  it  can  be  improved,  or  even 
kept  from  degenerating,  they  have  reared  it  from 
wed,  and  consequently  have  generally  obtained  a 
harsh  and  sour  sort,  which  is  of  very  little  value. 
It  is  showy,  no  doubt,  from  its  size,  and  tlie  ap- 
pearance of  the  tree  when  growing;  but  it  is  the 
least  valuable  or  desirable  of  the  genus  produced 

All  the  citrus  tribe  may  be  propagated  by 
seeds,  cuttings,  layers,  grafting,  and  budding. 
In  general,  citrons,  lemons,  limes,  and  shaddocks, 
are  more  ea»ly  propagated  than  the  orange.  The 
latter  do  not  grow  i«adily  from  cuttings,  and  it 
is  advisable  to  r^se  them  by  engrailing.  Bais- 
iog  from  seed  is  a  tedious  process,  as  the  plant 
is  not  fruitful  for  five  or  six  years,  even  in  Italy, 
They  reqnire  n  rich  soil ;  and  when  in  pota  or 
In  tubs,  shoald  be  lilwrally  supplied  with  water. 


TuKVonmitiitiTsCPttntcagriinaluMj.  This 
plant,  so  celelrated  in  ancient  and  scripture  his- 
tory, belongs  to  the  natural  order  Myrtacta;  and 
to  the  class  and  order  ie<itandTia  mitnojBfma  of 


LinncQS.  This  fruit  was  called  by  the  ancients 
the  Carthaginian  apple,  because,  according  to 
Pliny,  the  tree  was  first  known  to  grow  in  the 
vicinity  of  Carthage.  There  are  two  species :  the 
dwarf,  which  bears  very  small  iruit  and  flowers, 
and  is  common  in  the  West  Indies;  and  the 
common,  or  grained,  from  the  number  of  seeds 
or  grains  contained  within  the  pulp  of  the  fhiit. 
The  pomegranate  is  rather  a  low  tree,  of  about 
fitteen  to  twenty  feet  in  height,  with  numerous 
slender  branches,  some  of  which  are  armed  with 
sharp  thorns.  The  leaves  are  oppodte,  about 
three  inches  long,  and  of  a  beautiful  green.  The 
flowers  are  produced  at  the  end  of  the  branches, 
on  the  shoots  of  the  same  year,  single,  or  three 
or  four  together;  frequently  one  of  tjie  laigest 
terminates  the  branch;  and  immediately  under 
that  are  two  or  three  smaller  buds,  which  con- 
tinue a  succession  of  flowera  for  some  months, 
generally  from  June  to  September.  The  calyx 
is  veiy  thick  and  fleshy,  aud  of  a  fine  red  colour; 
the  petab  are  scarlet.  The  t>eaut;  of  the  tree,  in- 
dependently of  its  fruit,  has  caused  it  to  I>e  planted 
for  ornament  in  the  south  of  Europe,  and  in  many 
countries  in  the  East.  "The  nightingale,"  says 
RuBSel  in  his  account  of  Aleppo,  "  sings  from 
the  pomegranate  groves  in  the  day-time."  The 
fruit  is  a  berry,  covered  with  a  hard  leathery 
coat,  and  beautifully  croivned  with  the  tube  of 
the  cal3Tt,  which  is  sharply  toothed,  and  remains 
even  atler  the  fruit  is  ripe,  contributing  greatly 
to  its  singular  and  beautiful  appearance.  The 
fruit  ripens  in  October;  and  in  a  green-house 
will  hang  on  the  trees  till  the  spring  or  summer 
following.  It  was  introduced  into  England  in 
1^96,  and  cultivated  by  Gerarde ;  but  though  it 
grows  very  well  in  the  open  air,  and  is  prized  for 
the  l>eauty  of  its  flowers,  especially  the  double 
variety,  yet  it  seldom  ripens  its  ihiit.    Even  at 


PbiU  it  will  not  baor  exposure  in  the  open  ur 
in  cariy  apriiig.  Some  of  the  pomegranate  and 
mange  treea  at  VenuUes,  Riaw  states  to  be  be- 
tween two  and  three  hundred  years  old. 

Before  the  peach,  the  nectarine,  and  the  apricot, 
had  travelled  boia  Penia  to  the  mon  western 
countries  on  the  borden  of  the  Red  sea,  the  pome- 
graaate  was  there  asnduously  cultivated,  and  held 
in  the  greatest  esteem.  In  the  wildemese^  when 
the  children  of  Israel  murmured  for  the  fruits  of 
Egypt,  they  excl^med,  "  It  is  no  place  of  seed, 
or  of  figs,  or  of  vines,  or  of  pom^ranates."  On 
the  borders  of  the  promised  land.  Hoses  deecribed 
it  OB  "a  land  of  wheat,  and  barley,  and  vines,  and 
fig  treea^  and  pom^ranates ;  a  land  of  oit-otive 
and  honey."  In  the  Canticles,  Solomon  speaks 
of  "on  orchard  of  pomegranates,  with  pleasant 
fruits."  A  tree,  therefore,  which  partakes  of 
the  antiquity  of  the  vine,  the  fig,  and  the  olive, 
and  which,  in  point  of  utility,  b  numbered  with 
the  grain-bearing  plants,  and  with  honey,  all 
constituting  the  principal  food  of  the  nations  of 
antiquity  in  their  early  stages  of  civilization, 
must  poeeeas  a  connderable  historical  interest. 
It  is  probable  that  the  pomegranate,  differing 
from  the  stone  fruits,  travelled  from  the  West  to 
the  East.  Pliny  says  that  it  is  a  native  of  Car- 
thage, aa  its  name  fpwtica  granatumj  imports. 
Yet  as  it  is  found  wild  in  the  same  botanical  re- 
gions of  Europe,  that  is,  in  countries  having  the 
same  temperature  as  the  northern  coasts  of 
Africa,  it  is  probably  indigenous  there  also.  It 
is  still  common  in  Barbary  (where,  according  (o 
Shaw,  the  fruit  often  weighs  a  pound,  and  is 
three  or  four  inches  in  diaroet«r),  in  the  south 
of  France,  in  Italy,  in  Spain,  and  throughout 
the  East.  The  Jews  employ  the  fruit  in  their 
rdigions  ceiemoniala;  and  it  has  entered  into  the 
heathen  mythology—for  in  the  isle  of  £ubo» 
there  was  formerly  a  statue  of  Juno,  holding  in 
one  hand  a  sceptre,  and  in  the  other  a  pomegra- 

The  single  flowering  sorts  may  be  raised  from 
seed,  and  all  the  f  srieties  by  cuttings,  suckers, 
or  layers,  or  by  inoculation  or  grafting  on  the 
wild  sort.     The  tree  thrives  best  in  a  strong  rich 

The  pomegranate  is  common  in  Syria  and 
Palestine,  p^icolarly  in  all  the  gudens  of 
Aleppo.  The  ripe  fruit  ia  in  abundance  in  Au- 
gust, and  ia  then  laid  up  for  a  winter  stock. 
There  are  three  sorta,  a  sour  kind,  a  moderately 
sweet  kind,  and  a  very  sweet  kind.  The  juice 
of  the  first  is  naed  instead  of  verjuice,  or  the 
juice  of  the  nnripe  grapes ;  the  others  are  eaten 
at  table,  after  being  cut  open,  the  seeds  taken 
out,  strewed  with  sugar,  sprinkled  with  rose 
water,  and  served  up  on  little  plates.  The  pome- 
granates, on  account  of  their  round  and  graceful 
figure,  formed  a  frequent  ornament  on  the  chapi- 
ters of  the  building  of  the  temple.     "  And  the 
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chapiters  upon  the  two  piUors  had  pomegranates 
also  above,  over  aguust  the  net-work ;  and  the 
pomegranates  were  two  hundred,  in  rows  round 
about."  They  vrere  also  embroidered  upon  the 
hem  of  the  high-priest's  epbod.  A  wine  is 
sometimes  extracted  from  these  friiils,  and  pro- 
bably waa  so  by  the  ancient  Jews,  as  may  be  in- 
ferred from  the  word  "  Gath  Rimmon,"  signify- 
ing the  pren  of  pomegranates.  The  seeds,  ac- 
cording to  Russel,  constitute  an  important  culi- 
nary article  in  the  manufacture  of  consarves  and 
syrups.  We  must  not  judge  of  the  pomegranate 
from  the  stunted  specimens  to  be  found  in  this 
country.  In  warm  climates  it  grows  to  a  con- 
sideiable  size;  and  several  towns  and  places 
have  derived  the  name  of  Rimmon  from  the 
abundance  or  excellence  of  this  tree.  The  bark 
has  been  used  in  dyeing;  and  it  is  this  which 
gives  the  colour  to  yellow  Morocco  leather. 

Tua  FtOjfficuscaricaJ.    Natural  order  Urli- 
carect.    Polyffomia  diaeia  of  Linnsus. 


The  flg  is  a  native  of  Asia,  Africa,  and  tlie 
south  of  Europe,  and  has  been  cultivated  from 
remote  antiquity  in  the  countries  surrounding 
the  Mediterranean,  where  it  forms  a  principal 
article  of  food  in  many  places.  The  stem  isfrom 
fifteen  to  twenty-five  feet  high,  with  a  trjnk 
sometimes  two  feet  in  diameter,  giving  out  h 
great  number  of  long,  twisted,  pliant  branches, 
which  are  grayish  and  rough  when  young  ;  the 
leaves  are  deciduous,  of  the  size  of  the  hand, 
liaving  three  to  five  rounded  lobes  ;  the  flowers 
are  very  small,  unisexual,  contained  in  grent 
numbers  in  a  common  receptacle,  which  is  fleshy 
and  connivent  at  the  summit,  where  it  is  almost 
closed  by  a  series  of  little  teeth  ;  the  male 
flowers  occupy  the  superior  part  of  this  recepta- 
cle, and  the  female,  which  ore  the  most  numer- 
ous, the  bottom,  and  all  the  remaining  part  ot 
the  cavity  ;  each  ovary  becomes  a  seed,  sur- 
rounded with  a  pulp,  which,  together  with  the 
receptacle,  forms  the  fruit.  The  fruit  is  soli- 
tary, generally  of  a  purplish  colour,  has  a  soft, 
sweet,  frogrant  pulp,  and  is  much  esteemed,  be- 
ing constantly  brought  upon  the  table,  during 
five  months  of  the  year,  in  the  south  of  Europe. 
Thegreaterpart  of  the  flowers  proveabortive,botb 
with  and  without  the  process  of  caprification. 
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This  process  is  performed  by  suspending  by 
threads,  above  the  cultivated  figs^  branches  of  the 
wild  fig,  which  are  full  of  a  species  of  cynips. 
When  the  insect  has  become  winged,  it  quits  the 
wild  figs  and  penetrates  the  cultivated  ones,  for 
the  purpose  of  laying  its  eggs;  and  thus  it  ap- 
pears both  to  ensure  the  fructification  by  dis- 
persing the  pollen,  and  afterwards  to  hasten  the 
ripening  by  puncturing  the  pulp,  and  causing  a 
dispersion  or  circulation  of  the  nutritious  juices. 
In  France,  this  operation  is  imitated  by  inserting 
straws  dipped  in  olive  oil.  Many  of  the  French 
naturalists  are  of  opinion,  that  caprification  is  a 
very  unnecessary  process.  Oliver  terms  it  a  **  tri- 
bute which  man  pays  to  ignorance  and  prejudice." 
In  many  countries  of  the  Levant,  he  says,  it  is 
not  now  performed,  nor  is  it  done  in  France, 
Italy,  or  Spain.  Perhaps  it  may  tend  to  hasten 
in  some  degree  the  maturation  of  the  fruit;  but 
it  does  not  seem  to  be  essential  to  fecundation; 
nor,  indeed,  is  fecundation  itself  indispensably 
requisite  to  the  swelling  and  ripening  of  the 

fig- 

The  traditions  of  the  Greeks  carried  the  origin 
of  the  fig  back  to  the  remotest  antiquity.  It 
was  probably  known  to  the  people  of  the  East 
before  the  cerealia;  and  stood  in  the  same  rela- 
tion to  men  living  in  the  primitive  condition  of 
society,  as  the  banana  docs  to  the  Indian  tribes 
of  South  America,  at  the  present  day.  With 
little  trouble  of  cultivation,  it  supplied  their 
principal  necessities;  and  offered,  not  an  article 
of  occasional  luxury,  but  of  constant  food, 
whether  in  a  fresh  or  a  dried  state.  As  we  pro- 
ceed to  a  more  advanced  period  of  the  history  of 
the  species,  we  still  find  the  fig  an  object  of  gen- 
eral attention.  The  want  of  blossom  on  the  fig- 
tree  was  considered  as  one  of  the  most  grievous 
calamities  by  the  Jews.  Cakes  of  figs  were  in- 
cluded in  the  presents  of  provisions  by  which 
the  widow  of  Nabal  appeased  the  wrath  of  David. 
In  Greece,  when  Lycurgus  decreed  that  the  Spartan 
men  should  dine  in  a  common  hall,  flour,  wine, 
cheese,  and  figs  were  the  principal  contributions 
of  each  individual  to  the  general  stock.  The 
Athenians  considered  figs  an  article  of  such 
necessity  that  their  exportation  from  Attica  was 
prohibited.  Either  the  temptation  to  evade  this 
law  must  have  been  great,  or  it  must  have  been 
disliked;  for  the  name  which  distinguished  those 
who  informed  against  the  violators  of  the  law, 
compounded  from  ntxowy  a  fig,  and  (petiy^y  to  shew, 
became  a  name  of  reproach,  from  which  we  ob- 
tain our  word  sycophant.  As  used  by  our  older 
writers,  sycophant  means  a  tale-bearer;  and  the 
French  employ  the  word  to  designate  a  liar  and 
impostor  generally,  not  a  flatterer  merely.  At 
Rome  the  fig  was  carried  next  to  the  vine,  in  the 
processions  in  honour  of  Bacchus,  as  the  patron 
of  plenty  and  joy;  and  Bacchus  was  supposed 
to  have  derived  his  corpulency  and  vigour,  not 


from  the  vine,  but  from  the  fig.  All  these  cir* 
cumstances  indicate  that  the  fi%  contributed  very 
laigely  to  the  support  of  man;  and  we  may  rea- 
sonably account  for  this  from  the  facility  with 
which  it  is  cultivated  in  climates  of  moderate 
temperature.  Like  the  cerealia,  it  appears  to 
flourish  in  a  very  considerable  range  of  latitude; 
and  even  in  our  own  country  frequently  pro- 
duces fine  fruit,  without  much  difficulty,  in  the 
open  air.  Yet  the  tree  is  not  generally  culti- 
vated except  in  very  fiivourable  situations;  and 
it  must  belong  to  more  genial  climates  to  realize 
the  ancient  description  of  peace  and  security^ 
which  assigns  the  possession  of  these  best  bleea- 
ings  of  heaven  to  ''every  man  under  his  o'wn 
fig  tree." 

The  double,  and,  in  some  climates,  the  treble, 
crop  of  the  fig  tree,  b  one  of  the  most  curious 
circumstances  belonging  to  its  natural  history, 
and  further  illustrates  the  value  attached  to  it 
in  the  countries  of  the  East.  It  ofiers  the  people 
fruit  through  a  considerable  portion  of  the  year. 
The  first  ripe  figs,  according  to  Dr  Shaw,  are 
called  boccore,  and  come  to  maturity  about  the 
latter  end  of  June;  though,  like  other  trees,  they 
yield  afew^ripe  before  the  fuU  season.  These 
few  are  probably  of  inferior  value;  for  the  pro- 
phet Rosea  says,  '*I  found  Israel  like  grates  in 
the  wilderness;  I  saw  your  fiithers  as  the  first- 
ripe  in  the  fig  tree  at  her  first  time."  When  the 
boccore  draws  near  to  perfection,  the  karmoose, 
or  summer  fig,  b^ns  to  be  formed.  This  is  the 
crop  which  is  dried.  When  the  karmouse  ripens 
in  Syria  and  Barbary  there  appears  a  third  crop, 
which  often  hangs  and  ripens  upon  the  tree  after 
the  leaves  are  shed. 

The  time  of  gathering  the  summer  fig  in  the 
Levant,  with  its  corresponding  process  of  drying 
and  packing  for  the  European  market,  is  one  of 
considerable  bustle  and  activity.  The  principal 
seat  of  this  commerce  is  Smyrna. 

The  import  of  figs  to  Great  Britdn  alone, 
which  is  principally  from  Turkey,  amounts  to 
nine  hundred  tons  annually,  subject  to  a  duty 
of  £\  Is.  per  cwt.  Dry  figs  form,  also,  a  vexy 
considerable  article  of  commerce  in  Provence, 
Italy,  and  Spain;  besides  afibrding,  as  in  the 
East,  a  chief  article  of  sustenance  to  the  native 
population.  In  Spiun  the  principal  exports  of 
dried  figs  are  from  the  provinces  of  Andalusia  and 
Valencia;  though  the  fruit  grows,  more  or  less, 
in  every  province.  In  the  northern  parte  of 
France  there  are  many  fig  gardens,  particularly 
at  Argenteuil. 

It  is  probable  that  if  the  fresh  fig  were  much 
esteem^  by  the  people  of  this  countiy,  the  tree 
would  be  more  extensively  cultivated  here  in 
favourable  situations,  such  as  our  southern  coast. 

But  it  would  seem,  from  our  old  writers,  and 
indeed  from  a  common  expression  even  of  the 
present  day,  that,  from  some  association  of  ideas. 
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the  fig  was  an  object  of  contempt.  ^^Figo  for 
thy  friendship,"  says  Pistol.  Steyens,  the  com- 
mentator on  Shakspear,  thinks  that  the  ''fig  of 
Spain,"  mentioned  in  many  of  onr  old  poets,  al- 
Inded  ''to  the  custom  of  giving  poisoned  figs  to 
those  who  were  the  objects  of  Spanish  or  Italian 
revenge;"  and  lience,  probably,  a  vulgar  preju- 
dice against  the  fruit.  We  have,  however,  old 
trees  still  remaining  in  some  gardens,  which  bear 
good  crops.  These  are  generally  trained  against 
walls;  but  fig  trees  have  also  been  planted  as 
standards  here  with  success.  We  shall  mention 
a  few  instances  of  each  case. 

The  ^  tree  b  said  to  have  been  first  brought 
into  England,  in  1525,  by  Cardinal  Pole;  though 
probably  it  was  introduced  before,  both  by  the 
Romans  and  the  monks.  The  specimens  came 
iiom  Italy,  and  are  still  in  the  archbishop's  gar- 
dens at  Lunbeth.  They  are  of  the  white  Mar- 
seilles kind,  and  bear  excellent  fruit.  In  the 
coarse  of  their  long  existence,  they  have  attained 
a  rize  &r  exceeding  the  standard  fig  tree  in  its 
native  situations.  They  cover  a  space  of  fifty 
feet  in  height,  and  forty  in  breadth.  The  trunk 
of  the  one  is  twenty-eight,  and  the  other  twenty- 
one  inches  in  circumference.  In  the  severe  winter 
of  1813-14,  those  venerable  trees  were  greatly 
injured;  and,  in  consequence  of  the  injury,  it 
was  found  necessary  to  cut  the  principal  stems 
down  nearly  to  the  ground;  but  the  vegetative 
powers  of  the  roots  remained  unimpaired,  and 
they  are  shooting  up  with  great  vigour. 

In  the  garden  of  the  manor-house  at  Mitcham, 
which  was  formerly  the  private  estate  of  arch- 
bishop Cranmer,  there  was  another  fig  tree  of  the 
same  sort,  which  is  generally  understood  to  have 
been  planted  by  that  prelate.  It  was  low,  com- 
pared with  the  trees  at  Lambeth,  but  had  a  thicker 
stem.  It  was  destroyed  some  time  before  the 
close  of  the  last  century. 

Another  celebrated  fig  tree  was  in  the  Dean's 
garden  at  Winchester.  It  bore  a  small  red  fig, 
and  was  in  a  healthy  state  in  the  year  1757.  It 
was  inclosed  in  a  wooden  frame,  which  had  a 
glass  door,  with  two  windows  on  each  side,  by 
which  the  sun  and  air  were  admitted,  while  the 
frame  protected  it  from  the  wind  and  rain.  On 
the  stone  wall  to  which  the  tree  was  nuled, 
there  were  several  inscriptions;  and,  among  the 
rest,  one  which  mentioned  that,  in  the  year  1623, 
King  James  I.  "tasted  the  frnit  of  this  tree  with 
great  pleasure."  That  tree  also  has  been  de- 
stroyed. 

A  few  years  since,  there  was  a  fine  old  fig  tree 
at  the  back  of  a  house,  in  King  street,  Covent 
Garden.  The  trunk  has  now  been  cut  down  to 
build  a  wall  where  it  grew;  but  shoots  are  spring- 
ing up  from  the  root.  This  tree  was  doubtless 
one  of  the  Convent  garden;  which,  in  the  reign 
of  EUizabeth,  bounded  the  Strand,^  on  the  north, 
extending  from  St  Martin's  lane  to  Drury  lane, 


these  two  lanes  being  the  only  approaches  to  the 
neighbouring  village  of  St  Giles. 

The  poeoei  fig  tree  is  one  of  the  most  cele- 
brated in  this  country,  and  was  once  supposed  to 
have  been  the  first  of  the  white  Marseilles  figs 
introduced  into  England.  The  tradition  is,  that 
it  was  brought  from  Aleppo  by  Dr  Pocock,  the 
celebrated  traveller,  and  planted  in  the  garden  of 
the  Regius  professor  of  Hebrew  at  Christ  Church, 
Oxford,  in  the  year  1648.  An  extract  from  a 
communication  by  Mr  William  Baxter,  curator 
of  the  Botanical  Garden  at  Oxford,  read  before 
the  Horticultural  Society  in  1819,  contains  the 
latest  history  of  this  tree.  It  received  consider- 
able damage  from  the  fire  that  happened  at  Christ 
Church  on  the  3rd  of  March,  1809:  till  that 
time,  the  large  trunk  mentioned  by  Dr  John 
Sibthorpe,  in  Martyn's  edition  of  Miller's  Gar- 
dener's Dictionary,  remained.  In  order  to  pre- 
serve it  from  the  injuries  of  the  weather,  this 
trunk  had  been  covered  with  lead;  but  at  the 
time  of  the  fire  the  lead  was  stolen,  and,  soon 
after,  the  trunk  itself  decayed,  and  was  removed. 
The  tree  in  1819  was  in  a  very  flourishing  state. 
There  are  some  remains  of  the  old  trunk  to  be 
seen  a  few  inches  above  the  surfiioe  of  the  ground. 
The  branches  then  growing  were  not  more  than 
eight  or  ten  years  old;  but  those  in  the  middle 
of  the  tree  were  twenty-one  feet  high. 

It  is  probable  that  standard  fig  trees  were  for- 
merly much  more  common  in  this  country  than 
at  present.  Bradley,  an  old  writer  on  agricul- 
ture, mentions  an  ancient  fig  tree  at  Windsor, 
which  grew  in  a  gravel  pit,  and  bore  many 
bushels  every  year,  without  any  pains  being 
bestowed  upon  it. 

In  the  fourth  volume  of  the  Horticultural 
Transactions,  there  is  a  very  interesting  account, 
by  Mr  Sabine,  of  some  standard  fig  trees  in  the 
garden  of  a  cottage  at  Compton,  near  Worthing, 
in  Sussex.  The  garden  in  which  they  stand 
slopes  gently  to  the  south,  is  protected  on  the 
north  by  a  thick  grove  of  apple  and  plum  trees, 
and  the  climate  is  very  mild.  "The  number  of 
the  fig  trees,"  says  Mr  Sabine,  "is  fourteen;  they 
occupy  the  principal  part  of  the  garden,  which 
is  very  small,  and  are  in  perfect  health;  their 
average  height  is  about  ten  feet;  and,  if  any  of 
the  larger  ones  were  detached,  they  would  cover 
a  space  of  twelve  feet  in  diameter.  Their  stems 
are  not  large :  the  plants  are  bushes  rather  than 
trees,  for  the  branches  spread  in  all  directions 
firom  the  root.  These  are  propped  up  by  stakes, 
but  many  of  them  are  suffered  to  hang  near  the 
ground."  Mr  Kennard,  to  whom  they  belonged, 
informed  Mr  Sabine,  that  though  the  quality 
varied,  there  always  was  a  crop;  that  the  figs 
began  to  ripen  in  the  end  of  August,  or  begin- 
ning of  September,  and  continued  during  Oc- 
tober; that  the  crop  was  generally  from  the  spring 
figs,  though  occasionally  a  few  of  the  autumn 
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ones  ripened;  that  he  manured  the  ground  erery 
autumn;  and  that  he  pnmed  as  little  aa  posinble. 

In  the  neighbourhood  of  Worthing,  and  in- 
deed along  nearly  all  the  south-east  coast  of 
Sussex,  fig  trees  are  very  common  in  the  gardens. 
At  Tarring  (about  two  mile*  from  Worthing) 
there  ia  a  remarkable  plantation  of  Bgs,  called 
by  the  inhabitants  of  that  village,  the  "fig  gar- 
den." The  trees,  which  are  about  eighty  in 
number,  grow  luxuriantly  at  internals  of  about 
twelve  feet,  on  the  sides  of  the  paths.  They 
are  about  fifteen  feet  high;  and  the  stems  are 
from  ux  to  eleven  inches  in  diameter.  The 
people  to  whom  the  garden  belongs  know  nothing 
of  the  histoty  of  these  trees;  but  it  is  believed 
that  they  were  planted  about  fifty  yeats  ago. 

With  the  requisite  degree  of  care,  figs  may  be 
readily  obt^ned  in  this  country  in  a  hot-house; 
but  theyrequire  a  mode  of  cultivation  so  peculiar, 
that  if  it  is  wished  to  procure  them  in  perfection 
they  ought  to  be  cultivated  along  irith  no  other 
fruit,  and  then  two  or  three  crops  may  be 
gathered. 

Figs  may  be  propagated  in  all  the  modes  uanal 
with  other  fruit  trees.  The  most  approved 
method  b  by  layers  or  cuttings,  which  come 
into  bearing  the  second,  and  even  the  first  year. 

The  fig  tree,  as  already  stated,  is  distingtdshed 
from  almost  all  others  by  the  extraordinary  pro- 
perty of  producing  two  crops  of  fruit  in  the  same 
year  on  distinct  shoots,  in  climates  congenial  to  its 
growth.  The  shoota  formed  by  the  first  or  spring 
sap,  put  forth  figs  at  every  eye,  as  soon  as  the  sap 
b^os  to  flow  again  in  July  and  August.  These 
figs,  which  form  the  second  crop  of  the  year,  ripen 
in  their  native  climate  during  the  course  of  the 
autumn ;  but  rarely  if  over  come  to  perfect! 
England,  where,  though  they  cover 
in  great  abunduice  at  tlie  end  of  that  season, 
they  perish  and  fell  off  with  the  first  severe  frosta 
of  winter.  The  shoots  formed  by  the  second 
flow  of  sap  commonly  called  midsummer  shoots, 
pot  forth  figs  in  like  manner  at  every  eye,  but 
not  until  the  first  flow  of  sap  in  the  fbUowing 
spring.  These  lost  mentioned  figs,  which  form 
the  first  crop  of  each  year,  ripen  in  warmer 
climates  during  the  month  of  June  and  July, 
but  not  in  this  country  before  September  or  Oc- 
tober. In  warmer  climates  indeed  very  little 
attention  b  given  to  this  first  crop,  because  the 
midsummer  shoots  on  which  it  b  borne  ore 
commonly  in  proportion  only  of  one  to  six  or 
eight  in  length,  when  compared  with  the  ehoots 
of  the  spring,  which  produce  the  second  crop, 
and  the  crop  itself  ie  always  small  in  the  same 
proportion;  but  in  England  it  b  the  reverse,  as 
no  care  or  skill  of  the  gardener  can  ever  insure 
a  second  crop  of  ripe  figs  in  the  open  air. 

Tbb  Olivb  Colea  EanqxBa).  Natural  &mily 
oleina;  diandria,  tnonogynia,  Linnxns.  The 
olive  u  a  low  branching  evergreen  tree,  in  heij^ht 


from  twenty  to  thirty  feet,  with  stiff  narrc 
dark-green  or  bluish  leaves.     The  flowers  a 


produced  in  small  axillary  bunches,  from  wood 
of  the  former  year,  and  appear  in  June,  July, 
and  August.  The  fruit  b  a  berried  drupe  of  an 
oblong  spheroidal  form,  the  fleshy  part  hard  and 
thick,  at  first  of  a  yellowish  green  colour,  but 
becoming  black  when  ripe.  The  tree  b  supposed 
to  have  been  originally  a  native  of  Greece ;  but 
it  is  now  naturalized  in  the  south  of  France, 
Italy,  and  Sp^,  where  it  has  been  extenrively 
cultivated  for  an  unknown  length  of  time,  for 
the  oil  expreesod  from  its  fruit.  The  tree  att^ns 
an  incredible  age.  Near  Femi,  in  the  vale  of 
the  cascade  of  Marmora,  is  a  plantation,  above 
two  miles  in  extent,  of  very  old  trees,  and  sup- 
posed to  be  the  same  plants  mentioned  by  Pliny 
as  growing  there  in  the  first  century  of  the  Chris- 

The  young  olive  bears  fruit  at  two  yean  old ; 
in  six  years  it  h^ins  to  repay  the  expense  of 
cultivation,  even  if  the  ground  b  not  otherwise 
cropped.  After  that  period,  in  good  yeaia,  the 
produce  is  the  surest  source  of  wealth  U>  the 
farmer.  A  common  saying  in  Italy  is,  "  if  yon 
want  to  leave  a  lasting  inheritance  to  your  chil- 
dren's children,  pbnt  an  olive."  There  b  an 
old  olive  tree,  says  a  recent  traveller,  near  Geri- 
comio,  which  last  year  (1816)  yielded  two  hun- 
dred and  forty  Englbh  qnub  of  oil;  yet  its 
trunk  b  quite  hollow,  and  its  empty  shell  aeeins 
to  have  barely  enough  hold  on  the  ground  to  se- 
cure it  against  the  mountain  storm. 

There  U  something  peculiarly  mild  and  grace- 
ful in  the  appearance  of  the  olive  tree,  even  apart 
from  its  asMcbtions.  The  leaves  bear  some  re- 
semblance to  those  of  the  willow,  only  tliey  ore 
more  soft  and  delicate.  The  flowers  ore  as  deli- 
cate as  the  leaven.      At  first  Ihey  sre  of  a  pale 
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yellow ;  but  when  they  expand  their  four  petals, 
the  insides  of  them  are  white,  and  only  the  centre 
of  the  flower  yellow.  The  matured  wood  of  the 
oliTe  is  hard  and  compact,  though  rather  brittle, 
and  has  the  pith  nearly  obliterated,  as  is  the  case 
with  box.  Its  colonr  is  reddish,  and  it  takes  a 
fine  gloss ;  on  which  account  the  ancients  carved 
it  into  statues  of  the  gods ;  the  modems  make  it 
into  snuff-boxes  and  other  trinkets. 

Besides  its  use  for  the  production  of  oil,  the 
unripe  olive  is  used  as  a  pickle.  For  this  pur- 
pose they  are  steeped  in  an  alkaline  solution,  to 
extract  a  part  of  their  bitter;  they  are  next 
washed  in  pure  water,  and  afterwards  preserved 
in  salt  and  water,  to  which  fennel,  or  some  aro- 
matic, is  sometimes  added. 

The  wild  olive  is  found  indigenous  in  Syria, 
Greece,  and  Africa,  on  the  lower  slopes  of  the 
Atlas.  The  cultivated  one  grows  spontaneously 
in  many  parts  of  Syria,  and  is  earaly  reared  in 
an  parts  of  the  shores  of  the  Levant  that  are  not 
apt  to  be  visited  by  frosty  winds.  Where  olives 
abound  they  give  much  beauty  to  the  landscape. 
**  The  beautiful  plain  of  Athens,  as  seen  toward 
the  north-west  from  Mount  Hymettus,  appears 
entirely  covered  with  olive  trees."  Tuscany, 
the  south  of  France,  and  the  plains  of  Spain,  are 
the  places  of  Europe  in  which  the  olive  was 
first  cultivated .  The  Tuscans  were  the  first  who 
exported  olive  oil  largely,  and  thus  it  has  ob- 
tained the  name  of  Florence  oil ;  but  the  purest 
is  said  to  be  obtained  from  about  Aix  in  France. 

The  particular  departments  of  France  in  which 
the  olive  is  most  successfully  cultivated  are  those 
of  the  Moutlis  of  the  Rhone,  of  the  Var,  of  the 
Gard,  and  some  others ;  but  it  does  not  ripen  its 
fruit  to  the  north-west  of  a  line  drawn  from  the 
Pyrenees,  near  Narbonne,  to  the  foot  of  the  little 
St  Bernard  in  the  Alps;  or  in  that  part  of 
France  which  may  be  considered  as  forming  a 
portion  of  the  hasin  of  the  Mediterranean,  and 
which  is  enclosed  between  that  sea  and  the  moun- 
tains of  Cevennes  and  the  Alps. 

The  proper  time  for  gathering  olives  for  the 
press  is  the  eve  of  maturity.  If  delayed  too 
long,  the  next  crop  is  prevented,  and  the  tree  is 
productive  only  in  the  alternate  years.  At  Aix, 
where  the  olive  harvest  takes  place  early  in  No- 
vember, it  is  annual :  in  Languedoc,  Spain,  and 
Italy,  where  it  is  delayed  till  December  or  Janu- 
ary, it  is  in  alternate  years.  The  quality  of  the 
oil,  also,  depends  upon  the  gathering  of  the  fruit 
in  the  first  stage  of  its  maturity.  It  should  be 
carefully  plucked  by  the  hand  ;  and  the  whole 
harvest  completed,  if  possible,  in  a  day.  To 
concoct  the  mucilage,  and  allow  the  water  to 
evaporate,  it  is  spread  out,  during  two  or  three 
days,  in  beds  three  inches  deep.  The  oil  mill  is 
simple.  The  fruit  is  reduced  to  a  pulp,  put  into 
sacks  of  coarse  linen,  or  feather-grass,  and  sub- 
jected to  pressure.    The  oil  first  expressed  is  the 


purest.  The  oil  of  the  kernel  is  said  to  injure 
that  of  the  fruit,  and  cause  it  to  become  sooner 
rancid.  The  growth  of  olives  and  the  manufac- 
ture of  the  oil  offer  a  considerable  employment  to 
many  of  the  inhabitants  of  France  and  Italy. 
The  importation  of  olive  oil  into  Great  Britain 
amounted,  in  1827,  to  about  four  thousand  five 
hundred  tons,  paying  a  duty  of  eight  guineas 
per  ton. 

The  olive  grows  in  England,  though,  in  the 
severity  of  our  winters,  it  changes  its  character. 
In  the  south  it  is  an  evergreen ;  but  in  England 
it  loses  its  leaves.  Indeed,  it  needs  protection 
even  in  the  mildest  winters ;  and  it  is  only  in 
the  very  wannest  summers  that  it  will  produce 
fruit  a  little,  which  does  not  ripen,  and  is  of  very 
slight  flavour.  It  appears  to  have  been  culti- 
vated in  the  botanic  garden  of  Oxford  in  1648. 
In  Devonshire  some  trees  have  stood  the  open 
air  for  many  years.  Some  trees,  planted  against 
a  warm  wall  at  Camden  house,  near  Kensington, 
succeeded  so  as,  in  1719,  to  produce  fruit  fit  for 
pickling. 

In  ancient  times,  especially,  the  olive  was  a 
tree  held  in  the  greatest  veneration,  for  then  the 
oil  was  employed  in  pouring  out  libations  to  the 
gods ;  while  the  branches  formed  the  wreaths  of 
the  victors  at  the  Olympic  Games.  It  was  also 
used  in  lubricating  the  human  body.  Some  of 
the  traditions'  say  that  it  was  brought  out  of 
Egypt  to  Athens  by  Cecrops ;  while  others  affirm 
that  Hercules  introduced  it  to  Greece  on  his  re- 
turn from  his  expeditions;  that  he  planted  it 
upon  Mount  Olympus,  and  set  the  first  example 
of  its  use  in  the  games.  The  Greeks  had  a  pretty 
and  instructive  fable  in  their  mythology  on  the 
origin  of  the  olive.  They  said  that  Neptune, 
having  a  dispute  with  Minerva  as  to  the  name 
of  the  city  of  Athens,  it  was  decided  by  the  gods 
that  the  deity  who  gave  the  best  present  to  man- 
kind should  have  the  privilege  in  dispute.  Nep- 
tune struck  the  shore,  out  of  which  sprung  a 
horse;  but  Minerva  produced  an  olive  tree.  The 
goddess  had  the  triumph ;  for  it  was  adjudged 
that  peace,  of  which  the  olive  is  the  symbol,  was 
infinitely  better  than  war,  to  which  the  horse 
was  considered  as  belonging,  and  typifying. 
Even  in  the  sacred  history,  the  olive  is  invested 
with  more  honour  than  any  other  tree.  The 
patriarch  Noah  had  sent  out  a  dove  from  the  ark, 
but  she  returned  without  any  token  of  hope. 
Then  ''  he  stayed  yet  other  seven  days,  and  again 
he  sent  forth  the  dove  out  of  the  ark ;  and  the 
dove  came  to  him  in  the  evening,  and,  lo,  in  her 
mouth  was  an  olive  branch' plucked  off:  so  Noah 
knew  that  the  waters  were  abated  from  the 
earth." 

The  veneration  for  the  olive,  and  also  the 
great  duration  of  the  tree,  appears  from  the  his- 
tory of  one  in  the  Acropolis  at  Athens.  Dr 
Clarke  has  this  passage  in  his  Travels,  in  speak- 
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ing  of  the  temple  of  Pandroeus:  '*  Within  this 
building,  bo  late  as  the  second  century,  was  pre- 
served the  olive  tree  mentioned  by  ApoUodorus, 
which  was  said  to  be  as  old  as  the  foundation  of 
the  citadel.  Stuart  supposed  it  to  have  stood 
in  the  portico  of  the  temple  of  Pandrosus  (called 
by  hun  the  Pandroseum)  from  the  circumstance 
of  the  air  necessary  for  its  support,  which  could 
here  be  admitted  between  the  caryatides ;  but  in- 
stances of  trees,  that  have  been  preserved  to  a 
very  great  age,  within  the  interior  of  an  edifice 
inclosed  by  walls,  may  be  adduced." 

The  province  of  Suse,  in  Morocco,  produces 
great  abundance  of  olive  oil,  which  is  stated  to 
be  equal  in  quality  to  the  best  Florence  oil,  when 
it  is  expressed  from  the  fruit  before  it  becomes 
quite  ripe.  Mr  Jackson,  in  his  Account  of  the 
Empire  of  Morocco,  mentions  a  curious  circum- 
stance regarding  an  extensive  plantation  of  olive 
trees  in  the  neighbourhood  of  Messa,  which  in- 
dicates the  great  fiicility  with  which  this  tree 
may  be  propagated.  Being  struck  with  the 
whimsical  arrangement  of  .this  large  plantation, 
he  inquired  the  cause  of  their  being  so  arranged, 
which  was  thus  explained :  **  I  learnt  from  the 
viceroy's  aide-de-camp,  who  attended  me,  that 
one  of  the  kings  of  the  dynasty  of  Saddia,  being 
on  his  journey  to  Soudan,  encamped  here  with 
his  army ;  that  the  pegs  with  which  the  cavalry 
picketed  their  horses  were  cut  frt>m  the  olive 
trees  in  the  neighbourhood ;  and  that  these  p^ 
being  left  in  the  ground,  on  account  of  some  sud- 
den cause  of  the  departure  of  the  army,  the  olive 
trees  in  question  sprung  up  from  them.  I  con- 
fess, while  I  acknowledge  the  ingenuity  of  the 
idea  (for  the  disposition  of  the  trees  exactly  re- 
sembled the  arrangement  of  cavalry  in  an  en- 
campment), I  treated  it  as  fabulous.  Some  time 
afterwards,  however,  the  following  circumstance 
occurred,  which  induced  me  to  think  the  story 
was  not  only  plausible,  but  very  credible.  Hav- 
ing occasion  to  send  for  some  plants  for  a  garden 
which  I  had  at  Agadeer,  or  Santa  Cruz,  the 
foulah  (gardener)  brought,  amongst  other  things, 
a  few  bits  of  wood,  without  any  roots  or  leaf, 
about  eighteen  inches  long,  and  three  in  circum- 
ference, which  he  with  a  laige  stone  knocked 
into  the  ground.  Seeing  the  fellow  thus  em- 
ployed, I  asked  him  what  he  meant  by  trifling 
in  that  way  1  '  I  am  not  trifling,'  said  he,  *  but 
planting  your  pomegranate  trees.'  I  b^|an  to 
take  them  out  of  the  ground ;  but  some  persons 
who  were  near  assuring  me  that  it  was  the  mode 
in  which  they  were  always  planted,  and  that 
they  would  (with  the  blessing  of  (xod)  take  root 
and  shoot  forth  leaves  the  next  year,  I  was  at 
length  prevailed  on  to  leave  a  few  in  the  ground, 
merely  for  experiment ;  and  they  certainly  did 
take  root,  and  were  in  a  fair  way  of  becoming 
good  trees  when  I  left  Santa  Cruz." 

The  olive  will  grow  luxuriantly  in  a  strong 


clayey  richly  manured  soil ;  but  will  not  be  so 
prolific  as  in  a  dry,  calcareous,  schistou^  sandy, 
or  rocky  situation,  which  ought  to  be  imitated 
in  some  degree  in  the  green  house.  The  mode 
of  propagation  is  generally  from  suckers,  which 
arise  abundantly  from  the  roots  of  the  old  trees. 
In  pruning,  the  object  is  to  have  a  regular  dis- 
tribution of  wood  of  the  former  year  from  the 
axils  of  the  leaves,  of  which  the  flowers  spring 
out.  When  shoots  of  three  or  more  years  are 
shortened  for  this  purpose,  they  do  not  produce 
blossoms ;  but  wood  of  the  preceding  or  current 
year  may  be  shortened,  and  the  shoots  proceeding 
from  them  will  produce  blossoms  in  due  course. 
In  the  olive  countries  the  varieties  are  nearly 
as  numerous  as  those  of  the  grape  or  fig.  The 
French  describe  between  thirty  and  forty  sorts. 
The  following  are  found  in  the  English  nurse- 
ries:— 

The  GommoD. 
Large  leaved. 
Broad  leaved. 
Iron  ooloared. 
Twisted  leaved. 
Box  leaved. 

Besides  the  extensive  oonsumpt  of  olive  oil 
in  the  countries  where  it  is  produced,  there  is 
an  annual  exportation  to  a  great  amount.  In 
1831,  four  miUionSy  one  hundred  and  fifty-ei^t 
thousand  gallons,  were  imported  into  Great  Bri- 
tain, nearly  one-half  of  which  was  retained  for 
home  consumption. 

The  following  intraesting  details  of  the  olive 
trade  were  communicated  to  the  Library  of  En- 
tertaining Knowledge  by  a  gentleman  long  resi- 
dent on  the  spot. 

**  All  that  part  of  Italy  which  may  be  called 
the  heel  of  the  boot^  is  little  else  than  one  con- 
tinuous olive  grove.  It  forms  an  extreme  point 
of  the  Neapolitan  kingdom,  and  is  divided  into 
two  provinces,  viz.  Bari  and  Leooe,  or  La  Terra 
d'Otranto.  Its  principal  ports  are  Bari,  Brin- 
disi  (the  ancient  Brunduaom),  Otranto,  Galli- 
poli  (now  the  most  important  of  them  all),  and 
Taranto  (the  ancient  Taxentum ).  Starting  from 
Gallipoli,  as  I  have  oftoi  done,  and  travelling  to 
the  Cape  Santa  Maria  di  Leuoa,  or  to  Taranto, 
or  to  Lecce,  a  very  laige  city,  and  the  capital  of 
one  of  the  provinces,  you  literally  are  scarcely 
ever  ten  minutes  out  of  the  shade  of  olive  trees. 
The  slight  cultivation  of  grain,  &c^  which  is 
not  nearly  enough  for  the  consumption  of  that 
district,  is  carried  on  in  the  midst  of  olive  groves. 
Before  and  behind  you,  on  hill  or  in  hollow,  you 
see  scarcely  any  thing  but  oHveti.  I  have  stood 
on  the  terrace  of  an  old  baronial  castle  at  the 
town  of  Paiabita,  and  seen  the  olive  grove  spread 
around  me  on  every  side  for  many  miles,  like  a 
dull  sea  of  leaves.  Though  so  much  poetry  is 
associated  with  this  emblem  of  peace,  the  tree 
itself  is  certainly  neither  picturesque  nor  poetic; 
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and  travelling  through  them  for  such  a  length  of 
time,  with  scarcely  any  other  object  to  relieve 
the  eye,  is  excessiyely  monotonous  and  tedious. 
Starting  again  from  the  city  of  Lecce  to  Otranto, 
or  to  Brindisi,  you  have  olive  groves  neariy  the 
whole  of  the  way ;  or  going  on  from  Lecne  to 
Bari,  with  short  interruptions  at  the  mountains 
of  Ostuni  and  one  or  two  other  places,  your  road 
lies  through  the  same  continuous  plantation  of 
olives.  The  soil  of  these  districts  is  very  stony, 
and  waved  into  hills  of  slight  elevation.  It  is 
in  no  part  remote  from  the  sea,  whose  contiguity 
18  certainly  favourable  to  the  growth  of  this  valu- 
able tree.  Though  the  long  summer  heats,  and 
the  sirocco  blowing  from  Africa,  are  most  op- 
pressive at  morning,  mid-day,  and  evening,  the 
narrow  neck  of  land  is  generally  refreshed  by 
breezes  from  the  open  Mediterranean,  or  the 
Adriatic,  or  the  Gulf  of  Taranto.  These  im- 
mense olive  groves  bear  every  year ;  but  it  is  a 
well  known  ftct  here,  as  in  the  south  of  Spain, 
Greece,  and  all  the  other  oil  countries  I  have 
visited,  that  they  never  produce  the  same,  or  any 
thing  like  the  same,  quantity  of  fruit  two  years 
following.  They  have  what  the  people  there 
eall  A^rie  no,*  or  a  '  buon*annaia*  and  a  *  caUiva 
mmnata*  or  a  good  year  and  a  bad  one,  and  this, 
in  ordinary  cases,  in  regular  alternation;  the 
groves  bearing  a  bad  crop  this  year,  bearing  a 
good  one  the  next,  and  those  highly  productive 
this  year  being  proportionably  less  productive 
the  next  year. 

''I  could  not  ascertain  the  precise  time  at 
which  they  cease  to  bear ;  but  I  have  seen  abun- 
dance of  fine  fruit  taken  from  trees  whose  tnmks 
were  sadly  hollowed,  and  seemed  altogether  sap- 
leas,  and  which  were  known  to  have  been  planted 
a  century  and  a  half  before  the  time  of  my  ob- 
servation. I  believe,  however,  that  after  a  hun- 
dred years  the  tree  requires  manure  and  more 
attention,  and  gradually  decreases  in  its  power 
of  production.  As  the  whole  wealth  of  the 
country  consists  in  olives  and  oil,  and  as  all 
hands  are  employed  or  interested  in  this  branch 
of  agriculture,  it  is  amusingly  curious  to  observe 
what  frequent  allusions  are  made  to  it  in  the 
popular  parlance.  A  man  who  is  in  a  gay  hu- 
mour is  said  to  be  ^  as  merry  as  if  he  had  la 
hwm^annatay  or  the  good  year  of  olives,  and  so 
on  with  the  reverse,  when  a  man  is  in  a  bad  hu- 
mour. An  improvident  person,  who  dies  and 
leaves  his  family  badly  provided  for,  is  said  to 
have  left  ^  un^ereditd  di  oUveti  antichV  (a  fortune 
of  olive  trees  past  bearing) ;  or  they  say  he  has 
consumed  all  the  huone  annate  (good  years),  and 
bequeathed  the  bad  ones. 

"The  oil  throughout  these  two  provinces, 
where  the  soil  and  cultivation  vary  but  very 
little,  is  much  the  same  at  its  production  ;  but 
its  quality  is  yery  considerably  influenced  by  the 
nature  of  the  wells  or  cisterns  where  it  may  be 


preserved  afterwards.  It  is  carried  to  Trani, 
Barletta,  Ban,  Molo  di  Bari,  Mdlfetta,  Giove- 
nazza,  Brindisi,  Otranto,  Taranto,  and  some 
other  sea-ports;  but  its  great  depot  for  some 
ages  has  been  the  town  of  Gallipoli,  which  gives 
its  name  to  the  oil  imported  in  such  great  quan- 
tities by  the  English,  French,  Americans,  and 
other  nations,  though,  in  &ct,  that  oil  is  not  pro- 
duced exclusively  in  the  country  of  Grallipoli, 
but  throughout  the  two  provinces  I  have  de- 
scribed. 

'*  Galli})oli  owes  this  very  advantageous  pre- 
ference not  merely  to  its  port,  which,  though 
bad  enough  (as  I  have  occasion  to  remember, 
having  once  been  nearly  driven  from  my  anchor- 
age upon  some  saw-like  rocks),  is  infinitely  bet- 
ter and  more  accessible  than  any  of  the  others ; 
but  to  the  quality  of  the  rock  on  which  the 
town  is  built.  This  rock  is  a  small  island,  which 
is  united  to  the  main  land  by  a  bridge,  and  en- 
tirely covered  by  the  city,  whose  walls  follow 
the  shape  of  the  low  clifis,  and  rise  on  all  sides 
perpendicular  from  the  sea. 

"  This  solid  compact  base  is  easily  excavated ; 
and  in  caverns  thus  constructed  oil  clarifies 
sooner,  and  keeps  writhout  rancidity  much  longer, 
than  in  any  other  place.  Hence  numerous  oil- 
houses  are  established  at  Gallipoli,  and  a  very 
considerable  portion  of  the  rock  is  cut  into  cis- 
terns. A  Gallipolitan  oil-warehouse  generally 
occupies  the  ground-floor  of  a  dweUicg  house, 
and  has  a  low  arched  roof.  Some  are  more  ex- 
tensive ;  but  on  an  average  they  are  about  tliirty 
feet  square.  In  the  stone  floor  you  see  four, 
six,  or  more  holes,  which  are  circular,  about  two 
fset  in  diameter,  and  like  the  mouths  of  wells. 
Each  of  these  holes  gives  access  to  a  separate  eis- 
tema  beneath  your  feet;  and  when  the  oil  is 
poured  into  them,  care  is  taken  not  to  mix  dif- 
ferent qualities  or  oils  at  different  stages  in  the 
same  reservoir.  One  cistern  is  set  apart  for 
'  offlio  motto,*  or  oil  that  is  not  clarified,  another 
for  pure  oil  of  the  season,  another  for  old  oil,  &c. 
I  have  seen  oil  that  had  thus  been  preserved  for 
seven  years  in  a  perfect  state,  or,  as  the  Gallipoli 
merchants*  documents  have  it,  *  chiaro,  ^iallo,  e 
lampante,'  words  which  I  can  never  foiget,  for 
during  some  months  I  must  have  heard  them  at 
least  a  hundred  times  a  day.  I  also  many  times 
verified  the  fact,  that  the  mosto,  or  oil,  in  its  tur- 
bid state,  which  arrived  almost  as  black  and 
thick  as  pitch,  soon  became  bright  and  yellow  in 
these  excellent  reservoirs  without  any  help  from 
man. 

"  All  the  oil,  whatever  may  be  its  quality,  is 
brought  to  the  magazine  in  sheep  or  goat  skins, 
which  are  generally  carried  on  mules,  there  being 
but  few  strode  rotabile,  or  roads,  fit  for  wheeled 
carriages  in  these  parts.  In  a  good  year,  and  at 
the  proper  season,  I  have  counted,  in  the  course 
of  an  afternoon's  ride,  as  many  as  a  hundred 
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mules  returning  from  Gallipoli,  where  they  had 
been  to  deposit  their  unctuous  burdens,  to  dif- 
ferent towns  and  villages  in  the  Terra  d'Otranto, 
or  the  more  distant  province  of  Bari.  The 
quantity  of  oil  required  may  be  conceived  when 
I  state,  that  at  one  time  (in  the  year  1816)  I 
saw  nine  English,  three  American,  two  French, 
and  six  Genoese  vessels  (not  to  mention  some 
small  craft  from  the  Adriatic),  all  waiting  in  the 
port  of  Gallipoli  for  entire  or  partial  cargoes  of 
it.  When  the  oil  is  to  be  shipped  it  is  drawn 
off  from  the  cistcme  into  uteris  or  skins,  and  so 
carried  on  men's  shoulders  down  to  a  small  house 
on  the  sea  shore.  In  that  house  there  is  a  lai^ 
open  basin,  capable  of  containing  a  given  quan- 
tity, and  of  measuring  the  liquid,  and  into  that 
the  porters  empty  their  skins  as  they  arrive.  A 
tube  communicates  from  the  basin  to  a  large 
cock  at  the  outside  of  the  house.  When  the 
basin  is  fall,  well  made  casks  of  various  sizes,  for 
the  convenience  of  stowage,  are  placed  under  the 
cock,  which  is  then  turned,  and  the  casks  are 
filled.  As  the  casks  are  closed  up  by  the  cooper, 
the  porters  roll  them  down  to  the  brink  of  the 
sea,  where  the  sailors  secure  several  of  them  to- 
gether with  a  rope,  and  taking  the  end  of  the 
cord  into  the  boat,  they  row  off  to  the  vessel, 
towing  the  oil  casks  throngli  the  water  after 
them. 

"  Each  porter  being  able  to  carry  but  a  small 
quantity  at  a  time,  the  number  of  men  and  boys 
employed  to  load  a  ship  is  very  considerable ; 
and  as  these  are  an  active  fine  limbed  set  of  fel- 
lows, goiiijg  with  their  legs  and  arms  entirely 
bare,  and  running  up  and  down  and  crossing 
each  other  with  their  oil  skins,  on  their  way  to 
and  from  the  town,  with  great  rapidity,  and  as 
they  delight  in  singing  as  they  work,  and  more- 
over, frequently  sing  very  w^ell  in  parts  and  con- 
cert, the  scene  presented  on  such  occasions  is  often 
very  animating  and  pleasing. 

"  The  hilarity  of  the  Gallipolitans  when  I  first 
became  acquainted  with  them,  might  have  been 
heightened  by  an  agreeable  contrast,  for  it  was 
shortly  after  the  fall  of  Bonaparte,  whose  system, 
whatever  good  parts  of  it  may  have  done  in  the 
rest  of  Italy,  was  certainly  most  ruinous  to  the 
provinces  of  Lecce  and  Bari.  Unable  to  export 
or  to  find  any  market  for  their  produce,  the  pro- 
prietors in  many  parts  of  those  provinces  let  the 
olives  lie  and  rot  upon  the  ground.  For  some 
years,  indeed,  the  price  of  oil  scarcely  paid  the 
<'ost  of  its  preparation,  to  say  nothing  of  trans- 
port and  other  necessary  expenses.  During  the 
continental  system  the  best  *ckiarOy  gialloy  e 
lampante*  oil  was  sold  at  Gallipoli  for  eight  Nea- 
politan ducats  the  salma;*  in  1816  and  1817  it 
found  a  ready  market  at  from  sixty  to  seventy 
dncats  per  salma  f 

*  The  Balma  Is  equal  to  4'2J  English  gallons. 


"  Those  who,  during  the  evil  time,  Imd  pene- 
tration enough  to  foresee  better  days,  and  that 
a  system  opposed  to  the  general  commercial  pros- 
perity of  Europe  could  not  last,  and  who  had  at 
the  same  time  money  enough  for  such  objects 
by  annually  making  their  oil  as  usual,  and  by 
buying  up  the  oil  of  others  at  the  low  current 
prices  of  the  day,  realized  enormous  profits  when 
peace  threw  open  the  port  of  Gallipoli,  and  ships 
of  all  nations  flocked  thither  as  before. 

"  I  have  been  in  no  part  of  Europe  where  the 
benefits  resulting  from  the  peace  were  so  broad 
and  tangible  as  here.  At  the  end  of  1816  these 
provinces  had  already  partially  recovered;  those 
proprietors  whom  the  war  had  left  in  debt  were 
gradually  paying  off  their  obligations;  those 
groves  which  had  been  almost  abandoned  were 
again  looked  to  as  a  source  of  wealth,  and  the 
poor  peasantry  were  restored  to  their  ancient 
employment.  In  1818  the  improvement  was 
much  farther  advanced ;  and  though,  since  that 
period,  owing  to  the  increased  use  of  gas,  the  ex- 
tended cultivation  of  rape  for  oil,  and  variouci 
other  circumstances,  the  olive  oil  shipped  at  Gal- 
lipoli and  other  ports  has  declined  considerably 
in  price  and  somewhat  in  quantity,  it  may  still 
be  held  as  a  valuable  product ;  and  Lecce  and 
Bari,  in  regard  to  the  condition  of  the  rest  of  the 
kingdom  they  belong  to,  may  be  considered  as 
two  prosperous  provinces. 

'*  The  olives  of  which  the  Gallipoli  oil  is  made 
are  never  gathered,  but  allowed  to  drop  in  their 
maturity  from  the  tree  on  the  ground,  where 
they  are  picked  up  chiefly  by  women  and  chil- 
dren, and  carried  to  the  mill. 

"  The  machinery  employed  in  expressing  the 
oil  is  of  the  rudest  kind,  and  no  doubt  numerous 
improvements  might  be  introduced,  not  only  into 
this  branch,  but  into  that  of  cultivating  the  olive 
tree.  The  peasantry,  however,  and  in  the  king- 
dom of  Naples  those  who  stand  higher  in  the 
scale  of  fortune  and  rank,  are  too  often  but  boors 
in  intellect,  are  obstinate  in  their  attachment  to 
old  practices,  and  are  apt,  when  any  of  these  are 
reprehended,  to  stop  discussion  by  saying, '  Fac- 
cio  comefaceva  la  huon^anima  di  mio  padre,  e  do 
hasta^  (I  do  as  my  father,  of  blessed  memory-, 
did  before  me,  and  that  is  enough). 

"  The  poor  people  of  the  country  make  culi- 
nary uses  of  the  same  oil  that  is  exported,  and 
which  in  England  is  only  used  in  manufactures 
or  burnt  in  lamps;  but  in  the  houses  of  the 
gentry  I  have  often  tasted  oil  prepared  with  more 
care,  which  was  truly  delicious,  being  equal  to 
that  of  Sorrento,  Vico,  and  Massa,  or  even  to  the 
best  oils  of  Tuscany  or  Provence." 

The  olcafragrans  is  highly  odoriferous,  both 
in  the  leaves  and  blossoms,  and  on  this  account 
is  much  esteemed  in  China,  where  the  leaves  are 
used  to  adulterate  and  flavour  tea. 
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TbbTjjiarind,  CTamarinduilndkaJ.     Nat, 
ord.  LtguatinomM,  Linn.  Monodelphia  triandria. 


The  Tuulml. 

The  name  U  of  Arabic  origiii,  Tamar-tindy. 
Tliia  tree  is  b  native  of  Arabia  and  Egypt,  and 
of  tlie  Eaat  and  Weat  Indies.  It  is  a  large, 
spreading,  and  beautiful  tree;  the  leaves  are 
abruptly  pinnate,  composed  of  sixteen  or  eigh- 
teen pairs  of  sessile  leaflets;  half  an  inch  only  in 
length,  and  one-sixth  of  an  inch  broad;  of  a 
bright  ^reen  colour,  downy,  oblong,  entire,  and 
obtuse.  The  flowers  are  in  loose  bunches  of  five 
or  ux,  which  come  ont  from  the  sidea  of  the 
bnnches:  the  calyx  is  of  a  straw  yellow  colour, 
and  deciduous;  the  petals  are  also  yellowish,  and 
beautifully  variegated  with  red  veins :  the  fila- 
ments are  purplish,  bearing  incumbent  hroimiah 
anthers.  The  pods  are  thick,  compressed,  and 
of  a  dull  brown  colour  when  ripe;  those  from 
the  West  Indies  from  two  to  five  inches  long, 
witli  two,  three,  or  four  seeds;  those  ftom  the 
East  Indies  are  twice  as  long,  and  contain 
five,  six,  or  seven  seeds:  the  seeds  in  both  are 
flat,  angular,  shining,  and  lodged  in  a  dark  pulpy 
matter,  which  is  the  edible  part  of  the  fruit.  In 
the  Weat  Indies  the  pods  are  gathered  in  June, 
July,  and  August,  when  fully  ripe;  and  the  fruit 
being  freed  frnm  the  shelly  fragments  is  placed 
in  layers  in  a  cask,  and  boiling  syrup  poured 
over  it  till  the  cask  is  filled;  thus  the  syrup  per- 
vades every  part  quite  down  to  the  bottom; 
when  cool  the  cask  is  headed  or  closed  in,  and 
b  now  fit  for  sale.  The  East  India  tammnds 
are  darker  coloured,  and  drier,  and  are  said  to  be 
preserved  vnthout  any  addition  of  syrup.  Ta- 
marinds are  inodorous,  but  they  have  a  sharp, 
penetrating,  and  ^reeable  acid  taste,  so^ned  by 
a  sweetisli  one.  The  acid  is  chieSy  the  citric. 
The  pulp  is  frequently  employed  in  medicine;  it 
is  cooling,  and  gently  laxative,  and  is  peculiarly 
grateful  in  fevers  and  inflammatory  diseases. 
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The  tamarind  tree  is  both  useful  and  highly 
ornamental  in  those  countries  when  it  grows, 
sod  where  its  cool  shade  is  neariy  as  much  prized 
as  its  fruit.  In  this  climate  the  planU  thrive 
beat  in  a  peat  or  loamy  soil,  and  root  under  a 
glass  in  sand.  They  rarely  blossom  here  in  our 
confined  hot-housea. 

About  forty  tons  of  tamarinds  are  annually 
imported  into  Great  Britain. 

PucKLY  Pear,  CeaOtu.J  The  eadi  form  a 
natural  family  of  peculiar  plants.  They  belong 
to  the  iectattdria  monogynia  of  the  Umuean  ar- 
rangement. Under  the  name  of  cactus,  Theo- 
phrastns  de«cribe«  a  spiney  plant  used  as  food, 
which  grew  in  Sicily.  The  family  consists  of 
snoculent  plants,  of  perennial  duration  ;  gen- 
erally without  leaves,  and  having  the  stem  or 
branches  jointed.  They  are  for  the  most  part 
armed  with  spines  in  bundles,  with  which,  in 
many  species,  bristles  are  intermixed.  These 
bundles  of  spines  are  placed  on  the  top  of  the 
tubercles,  on  the  smaller  melon  thistle,  which 
is  tubercled  all  via,  and  produces  its  flowers  be- 
tween the  tubercles.  In  the  great  melon  thistle 
the  spines  are  ranged  in  a  single  row  on  the  ridge 
of  ten  ribs.  These  are  of  an  ovate  or  globular 
form.  Those  on  the  torch  thistle,  on  the  con- 
trary, are  slender,  rise  np  high,  and  are  jointed 
and  branched.  Many  of  them  are  almost  cylin- 
drical, with  from  five  to  ten  shallow  ribs;  some, 
however,  are  square  or  three  cornered. 

The  structure  of  the  creeping  cereuses  is  the 
same  with  these,  except  that  the  stems  are  weak 
and  cannot  support  Uiemselves;  they  therefore 
seek  support  fin>m  trees,  and  throw  out  roota 
from  the  stem  like  Ivy.  In  the  Indian  figs  the 
branches  are  jointed,  and  flattened  like  the  sole 
of  a  shoe.  The  bundles  of  spines  or  bristles  are 
scattered  over  the  surface,  and  the  SoweiB  are  pro- 
duced from  the  edge  of  the  extreme  branches. 
The  leaves  are  alternate,  flat,  and  thick,  the 
prickles  are  large  and  stiff,  and  come  out  in 
bundles  on  the  stalk  and  branches,  chiefly  at  tlie 
axils.  The  flowers  spring  fiwm  the  axils  also, 
several  together.  In  this  species,  aikd  in  the 
Indian  fig,  the  flowers  are  pitcher-shaped.  In 
the  other  species  they  are  sub-cylindrical,  and 
longer;  in  phyllanthus  very  long.  The  fruit  in 
some  of  the  sorts  is  small,  like  currants;  but  in 
most  it  is  larger,  and  shaped  like  a  fig,  whence 
their  name  of  Indian  fig. 

Thb  Tchk's  Cap,  or  Mklon  Thistle,  (eartiu 
mtloeadw.J  This  species  appears  like  a  large 
flesh  green  melon,  with  deep  ribs,  the  elevations 
set  all  over  with  knots  of  strong  sharp  thorns. 
When  divided  through  the  middle  the  inside  is 
found  to  be  a  soft,  green,  fleshy  substance,  very 
full  of  moisture.  The  flowers  and  fruit  are 
produced  in  circles  round  the  upper  part  of  the 
cap.  Some  of  those  which  have  been  brought 
to  England  have  been  mote  than  a  yard  in  ctr- 
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cmnftrenee,  and  two  ftet  and  a  half  high,  in- 
clnding  the  c^.    But  in  the  West  Indies  there 


are  planta  nearly  twice  this  size.  LinnKos  re- 
marfca  that  this  plant  resembles  a  hedgehog  in 
its  foim  and  Bpinei,&nd  ou  the  t«p  has  a  discoid, 
convex,  villous  body,  from  which  the  flowers 

These  plants  grow  out  from  tlie  steep  rocky 
mountain  sides  in  the  warmer  parts  of  America, 
where  they  seem  to  be  thrust  out  of  the  aper- 
tures of  the  rocks,  having  apparently  little  earth 
to  support  them;  their  roots  shooting  down  the 
fissures  to  a  considerable  depth,  so  that  it  ia 
troublesome  to  get  the  plants  up.  As  they  de- 
light in  such  rocky  places,  tbey  seldom  live  long 
when  transplanted  into  a  better  soil.  In  times 
of  great  drought  the  cattle  repair  to  the  barren 
rocks  where  these  planta  grow,  rip  them  up  with 
their  horns,  tear  ofT  the  outside  sldn,  and  groedily 
devour  sU  the  fleehy  moist  parL  The  finit  is 
freqneuUy  eaten  by  the  inhabitants  of  the  West 
Indies,  It  is  about  three  qnartets  of  an  inch  in 
length,  of  a  taper  form,  drawing  to  a  point  at 
the  bottom,  but  blunt  at  the  top.  The  taste  is 
an  agreeable  acid. 

G.  repandai  has  a  ftnit  abont  the  aze  and 
eliape  of  a  Bei^mot  pear,  having  many  aofl 
spines  in  the  skin.  The  outside  is  a  pale  yellow, 
the  in^de  very  white,  full  of  pulp,  having  a 
great  number  of  small  black  seeds  lodged  in  it. 
It  frequently  flowers  in  July;  and  in  warm  eeo- 
sona  vrill  perfect  its  &uit,  which  lus  very  little 
flavour  in  this  country,  but  is  frequently  served 
up  at  table  in  the  Weet  Indian  islands. 

ThB    NiGHT-FLOWKRINa    CiCTDB,    ft.    ffTOItdi- 

JlonUyJ  as  its  name  implies,  produces  flowers  of 
great  beauty  and  sweetness;  they  are  very  evanes- 
cent, however,  like  most  of  their  kind,  enduring 
at  the  most  for  not  more  than  six  hours.  They 
1>egin  to  open  between  seven  and  right  o'clock 
in  the  evening,  are  fully  blown  by  eleven,  and 
by  three  or  fbnr  in  the  morning  tiiey  &de  and 
hang  down  qnite  decayed,  never  opening  again 
when  ones  dosed.  During  their  short  continu- 
ance theve  ii  scarcely  any  flower  of  greater  beauty. 


or  that  makes  a  more  magnificent  appearance; 
for  the  calyx  of  the  flower,  when  open,  is  nearly 
a  foot  in  diameter,  the  inside  of  which  being  of 
a  splendid  yellow  colour,  appears  like  the  rays 
of  a  bright  star;  the  outdde  is  of  sdark  brown; 
the  petfds  being  of  a  pure  white,  add  to  the  lus- 
tre. The  vast  numbw  of  recurved  stamens  sur- 
rounding the  style  in  the  centre  of  the  flower, 
make  afine  appearance,  while  the  delicious  odour 
scents  the  ur  to  a  considerable  distance.  Few 
plants  are  more  deserving  of  a  place  in  the  hot- 
house than  this,  especially  as  by  truning  it 
Bg^nst  the  wall  it  occupies  little  room.  The 
nsoalseasonof  its floweringisin  July;  and  when 
the  plants  are  large,  many  flowers  will  blow  the 
same  night,  and  there  will  be  a  succession  for 
several  nights  together.  Sometimes  Irom  ux  to 
ten  flowers  open  on  the  same  plant  in  one  night, 
thus  exhibiting  a  most  magnificent  appearance 
by  candle  light.     In  this  country  the  fruit  never 

Another  species,  the  flagellifonaii,  produces  a 
greater  number  of  flowers  than  the  preceding. 
They  blow  in  May,  or  even  earlier,  in  mild  sea- 
sons. The  petals  are  of  a  delicate  pink  colour, 
both  outside  and  inside;  tbeir  petals  are  not  so 
numerous  as  in  the  other  species,  while  the  tube 
of  the  flower  ia  longer.  These  flowers  remun 
open  for  three  or  four  days,  provided  there  is 
not  too  much  warmth;  fruit  sometimes  succeed* 
the  flowers,  but  seldom  ripens.  This  species  has 
slender  trailing  branches. 

Tek  Striwbebrt  Pear,  (e.  tri<ingularU,J 
bears  the  best  flavoured  fruit  of  any  of  the  fiunily. 
It  is  sweetish,  slightly  acid,  pleasant,  and  cool- 
ing. In  Martinique,  and  the  other  West  India 
islands  where  it  is  cultivated,  it  is  much  es- 
teemed. 

The  Indian  Fro,  (eadat  Opunlia,)  a  native  of 
the  country  of  the  Opnntlani,  whose  chief  town 


was  Opus,  in  the  vicinity  of  Fhods,  thou^,  like 
others  of  the  same  family,  a  native  of  America 
also,  1b  now  found  growing  wild  on  the  ndes  of  the 


THE  CACTUS  TUNA. 


365 


roads  between  Rome  and  Naples,  and  other  parts 
of  Italy,  and  even  in  the  Valais;  Gerarde  says  it 
was  brought  from  Virginia  into  England,  and 
CoUinson  had  it  from  Newfoundland.  It  was 
fruited  in  Scotland  in  a  stove,  by  Justice,  in  17^0, 
and  recently  by  Braddoch,  near  London,  in  the 
open  air.  This  actire  horticulturist  having  eaten 
with  pleasure  of  the  prickly  pear  in  Vii^nia, 
was  desirous  of  cultivating  it  here.  He  recol- 
lected that  the  plant  in  its  wild  state  delighted 
in  a  dry  soil,  amongst  rocks,  near  the  skirts  of 
the  sunny  sides  of  the  forests,  and  having  heard 
that  it  would  stand  the  open  air  in  this  country, 
he  planted  itin  acompost,  prepared  for  the  purpose, 
in  a  sheltered  situation  exposed  to  the  sun.  *'  The 
first  plant,"  says  he,  *Uhat  I  turned  out,  has 
lived  in  the  open  ground  of  this  country  for  six 
or  seven  years,  during  which  period  it  has  ex- 
perienced one  exceeding  hard  winter,  and  several 
trying  springs;  and  in  all,  except  the  two  first 
years,  it  has  never  failed  to  ripen  its  fruit  and 
seeds,  so  that  it  may  now  be  considered  decidedly 
acclimated.  The  compost  which  I  used  is  as 
follows :  One  half  is  carbonate  of  lime,  for  which 
lime  rubbish  from  buildings  will  answer;  the  re- 
maining half  consists  of  equal  portions  of  Lon- 
don clay,  and  peat  earth,  having  the  acid  neu- 
tralized by  barilla;  these  are  intimately  blended 
and  sifted.  One  square  yard  of  this  compost  I 
conceive  to  be  sufficient  for  one  plant,  which 
must  be  placed  in  the  middle  of  a  small  artificial 
hillock,  raised  eighteen  inches  above  tlie  surface 
of  the  ground,  which  ground  should  be  rendered 
perfectly  dry,  if  not  naturally  so  by  under  drain- 
ing. Neither  the  leaves,  flowers,  or  fruit,  should 
ever  be  suffered  to  touch  the  ground;  but  they 
should,  as  constantly  as  they  are  produced,  be 
kept  from  the  earth  by  placing  stones,  pebbles, 
flints,  or  bricks  under  them,  in  imitation  of  ar- 
tificial rock  work. 

The  Indian  fig  is  very  common  in  Jamaica, 
and  on  it  feed  the  wild  sort  of  cochineal  insect. 
The  firuit  is  laige,  and  of  a  deep  purple  colour, 
and  when  eaten  stains  the  urine  of  a  blood-red 
hue. 

The  Cactus  Tuna  is  used  as  a  hedge  plant  in 
Spain,  South  America,  and  the  West  Indies. 
When  the  island  of  St  Christopher  was  to  be 
divided  between  the  EnglLsh  and  the  French, 
three  rows  of  the  tuna  were  planted  by  common 
consent  between  the  boundaries.  Sir  J.  E.  Smith 
remarks,  that  the  stamens  of  the  flower  are  very 
irritable,  and  that  if  a  feather  be  drawn  through 
them,  in  two  or  three  seconds  they  begin  to  lie 
down  gently  on  one  side,  and  in  a  short  time 
become  recumbent  at  the  bottom  of  the  flower. 

The  Cochineal  Fig,  f  c.  cochinellifera^)  is  the 
species  on  which  the  cochineal  insect  chiefly  feeds, 
and  is  selected  because  it  is  least  annoying  by  its 
prickles.  This  insect^  however,  does  not  confine 
itself  entu-ely  to  the  cacti,  but  feeds  on  other 


succulent  plants.  This  species  produces  an  edible 
fruit  lai^r  than  that  of  the  opuntia:  on  the  top 
of  the  fruit  there  grows  a  red  flower;  this,  when 
the  fruit  is  ripe,  falls  down  on  the  top  of  it,  and 
covers  it,  so  tiiat  no  rain  or  dew  can  wet  the  in- 
side. A  day  or  two  after,  the  flower  being  scorched 
up  by  the  heat  of  the  sun,  the  firuit  opens  wide, 
and  the  inside  appears  full  of  small  red  insects. 
The  Indians,  when  they  perceive  the  fruit  open, 
spread  a  large  linen  cloth,  and  then  with  sticks 
shake  the  plant  to  disturb  the  insect,  so  that 
they  take  wing  to  begone;  but  keep  hovering 
over  the  plant  till  from  the  heat  they  fall  down 
dead  on  the  cloth,  where  the  Indians  let  them 
remain  two  or  thr^  days  till  they  are  dry.  The 
cochineal  plants  are  called  by  the  Spaniards  toona; 
and  they  are  planted  in  the  country  about  Gua- 
timala,  Chiape,  and  Guaxaca,  in  the  kingdom  of 
Mexico.  The  difierence  of  quality  in  the  co- 
chineal, depends  entirely  on  the  plants  on  which 
the  insects  feed.  The  prickly  pear,  so  abundant 
in  Jamaica,  is  covered  with  the  insects;  but  not 
having  their  proper  food,  they  are  in  general  di- 
minutive, and  have  very  little  red  tincture  in 
their  bodies.  The  delicate  red  coloured  juice  of 
the  fruit  is  the  natural  food  of  the  insect.  Its 
exuvie  and  animal  salts  are,  from  the  minute- 
ness of  its  body,  inseparable  from  the  essential 
principles  of  the  dye,  and  tend  to  diminish  some- 
what the  brilliancy  of  the  colour.  On  this  ac- 
count attempts  have  been  made  to  obtain  the 
inspissated  juice  of  the  plant  directly  from 
itself. 

The  Pine  Apple,  (hrcmelia,)  The  natural 
family  hromdi  belongs  to  the  second  division 
of  plants,  or  the  monocotyledons;  and  we  have 
reserved  a  description  of  it  to  this  place,  merely 
as  it  comes  under  the  general  denomination  of 
pulpy  fruits. 

This  fruit  is  sonwwhat  of  the  shape  and  ex- 
ternal form  of  the  cone  of  the  pine  tree,  hence 
its  name  of  pine  apple.  It  is  without  doubt  the 
most  delicious  of  all  known  fruits,  and  yet  it 
has  not  been  known  in  Europe  above  two  cen- 
turies; nor  is  it  more  than  half  that  period  that 
its  cultivation  has  been  practised  in  Britain. 

It  is  doubtful  to  what  quarter  of  the  globe  we 
were  first  indebted  for  this  fruit.  The  earliest 
exchanges  of  tropical  plants  that  took  place  be- 
tween the  Portuguese  in  the  East,  and  the  Span- 
iards in  the  West,  have  not  been  recorded  with 
perfect  accuracy,  so  that  we  are  not  absolutely 
certain  that  the  pine  apple  may  not  be  a  native 
of  some  parts  of  Asia,  and  even  of  Africa,  as 
well  as  of  America.  That  it  is  a  native  of  the 
West  is  certain,  however,  as  all  the  varieties, 
except  some  of  the  trivial  ones  arising  from  cul- 
tivation, are  found  wild  on  the  continent  or  the 
islands  of  that  quarter  of  the  world. 

The  bromelias  have  been  variously  described; 
some  having  formed  them  into  three  or  four  dis- 
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tinct  genera,  and  others  considered  them  as  only 
species  of  one.  In  the  hortus  ITewensis,  in  the 
formation  of  which  the  very  best  authorities 
have  been  consulted,  six  species  are  enumerated; 
and,  with  the  exception  of  the  bromelia  humilis 
(dwarf,)  they  are  all  there  represented  as  being 
natives  either  of  South  America  or  the  West 
Indies.  Only  one  of  the  species  is  of  any  value 
in  cultivation,  the  others  being  merely  wild 
plants.  The  cultivated  species  is  the  ananas; 
the  others  are  the  pinguin^  or  broad>leaved;  the 
karatay  or  upright-leaved;  the  tongue-leaved,  the 
red-breasted,  and  the  dwarf. 

In  the  fonn  and  combination  of  their  leaves, 
all  the  bromelias  have  some  resemblance  to  each 
other,  and  also  to  the  aloe;  but  the  only  species 
in  which  the  seeds  are  united  into  one  fleshy  and 
esculent  strobile  or  pine,  is  the  ananas. 

The  pinguin  species  have  the  leaves  very  short 
and  strong  about  the  root,  and  their  edges  are 
armed  with  strong  crooked  spines.  The  fruits 
are  detached;  each  about  the  size  of  a  walnut. 
The  pulp  is  sweet,  but  it  is  at  the  same  time  so 
sharp  as  to  be  absolutely  corrosive.  A  tuft  of 
leaves  growing  above  the  fruit  makes  the  pinguin 
look  something  like  the  pine  apple,  when  seen 
at  a  distance;  but  the  detached  fruit  soon  dis- 
tinguishes it  upon  a  closer  inspection.  Though 
not  edible,  the  pinguin  is  not  without  its  use* 
It  grows  readily  and  abundantly  in  the  West 
Indies,  both  on  the  fertile  savannahs  and  the 
mountains.  It  b  hardy,  and  is  formidable  with 
its  spines,  and  thus  it  answers  well  for  hedges. 
The  fibres  of  the  leaves  too,  are  very  tough  and 
strong;  and,  when  freed  from  the  pulpy  matter, 
they  are  made  into  ropes.  A  small  portion  of 
the  juice  mixed  with  water,  forms  a  very  cooling 
draught;  and  some  of  the  varieties,  which  grow 
so  plentifully  about  Campeachy  that  it  is  hardly 
possible  to  move  amongst  them,  have  their  fruit 
iu  clusters,  and  are  not  unpalatable. 

The  karata  grows  in  woods,  under  trees,  both 
in  the  West  Indies  and  on  the  continent  of 
America.  The  leaves  are  six  or  seven  feet  long; 
the  fruit  of  an  oval  form,  and  from  two  to  three 
hundred  in  number  upon  a  single  plant.  Before 
it  is  ripe  the  fruit  is  sour  and  acrid,  but  when 
ripe  it  is  not  unpleasant.  Until  the  fruit  is  ripe 
it  is  defended  by  the  spines  of  the  leaves,  so  as 
to  be  quite  secure  against  injury. 

The  tongue-leaved,  the  red-branched,  and  the 
dwarf,  are  smaller  species.  The  first  and  second 
very  much  resemble  some  of  the  species  of  aloe 
in  their  forms,  and  are  found  in  most  of  the 
West  India  islands. 

The  ananas  or  pine  apple,  properly  so  called, 
when  of  a  good  sort  and  healthy,is  accounted  the 
best,  at  least  the  moBt  luscious,  fruit  that  this  coun- 
try produces;  and,  with  careful  cultivation,  is  equal 
in  quality  to  that  of  places  where  it  is  a  native. 
It  is  said  even  to  be  superior,  because  the  English 


gardeners  may,  by  skilful  treatment  and  choice 
of  sorts,  more  thtm  make  up  for  the  want  of  sun 
and  the  deficiency  of  natural  temperature. 

It  has  been  said  that  the  pine  apple  was  brought 
from  Brazil,  first  to  the  West  Indies,  and  thence 
to  the  East;  but  the  evidence  is  not  complete. 
It  was  known  in  Holland  some  time  before  its 
introduction  into  this  country;  and  even  about 
its  introduction  here  there  are  some  disputes. 
The  picture  of  king  Charles  II.,  with  his  gar- 
dener presenting  him  with  a  pine,  said  to  be  tlie 
first  grown  in  England,  is  rejected  by  the  better 
informed  authorities;  and  the  pine,  if  ever  such 
a  fruit  was  offered  to  that  monarch,  is  supposed 
to  have  been  brought  from  Holland,  or  the  pine 
to  have  been  presented,  and  the  picture  drawn, 
before  his  return  to  this  country.  Mr  Bentinck, 
the  ancestor  of  the  duke  of  Portland,  is,  accord- 
ing to  the  best  accounts,  supposed  to  have  first 
introduced  and  cultivated  the  pine  in  the  year 
1690;  and  this  is  rendered  the  more  likely,  from 
the  fact  that  he  was  previously  acquainted  with 
the  fruit  in  Holland.  And  yet  the  cultivation 
of  the  pine  had  made  so  little  progress  in  England 
a  quarter  of  a  century  later,  that  lady  Mary 
Wortley  Montagu,  on  her  journey  to  Constan- 
tinople in  1716,  remarks  the  circumstance  of  pine 
apples  being  served  up  in  the  dessert,  at  the 
Electoral  table  at  Hanover,  as  a  thing  she  had 
never  before  seen  or  heard  of. 

Pine  apples  have  been  grown  in  this  country 
of  an  extraordinary  size.  One  of  the  New  Pro- 
vidence kind,  that  weighed  nine  pounds,  four 
ounces,  was  presented  to  his  Majesty  in  June, 
1820,  by  Jolm  Edwards,  Esq.,  of  Rheola,  Glam- 
oiganshire,  where  it  was  grown.  In  July,  1821 , 
another  Providence  pine  is  mentioned,  in  the 
Transactions  of  the  Horticultural  Society,  to 
have  weighed  ten  pounds  eight  ounces :  it  was 
grown  by  Mr  Buchan,  gardener  to  Lord  Cawdor, 
at  Stackpool  Court,  Pembrokeshire.  It  was  ten 
inches  and  a  half  high,  exclusive  of  the  crown 
and  stalk,  and  twenty-two  inches  in  circumfer- 
ence. From  the  extraordinary  size  and  beauty 
of  the  fruit,  it  was  thought  proper  by  the  Fel- 
lows of  the  Horticultural  Society  to  present  it 
to  his  Majesty,  which  was  accordingly  done; 
and  it  was  served  up  in  the  dessert  at  the  royal 
table  at  the  Coronation  banquet.  Mr  Buchan 
raised  three  other  pines  of  extraordinary  weight 
in  the  same  season :  one  weighed  ten  pounds  six 
ounces;  another,  ten  pounds  two' ounces;  and  a 
third,  nine  pounds  eight  ounces;  making  the 
total  weight  of  the  four,  forty  pounds  eight 
ounces. 

In  the  Indian  Archipelago,  and  in  China,  an 
extraordinary,  monstrous  state  of  the  pine  apple 
is  sometimes  seen,  called  the  many-headed  pine. 
It  is  caused  by  the  plant  producing  branches 
bearing  fruit  at  each  point;  where,  under  common 
circumstances,  it  produces  single  flowers.    There 
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are  specimens  of  this  kind  in  the  library  and 
garden  of  the  Horticultural  Society  of  London. 

As  the  pine  plant  is  a  triennial,  bearing  fruit 
once  only,  unlike  the  peach,  and  vine,  and  other 
fruit-bearing  plants,  its  propagation,  rearing,  and 
fruiting,  are  necessarily  all  carried  on  in  every 
garden  where  it  is  cultivated.  Its  culture  gen- 
erally commences  in  a  common  hot-bed  frame, 
heated  by  dang.  At  the  end  of  a  period  varying 
from  six  to  nine  months,  it  is  removed  to  a  larger 
framed  hot-bed  or  pit,  generally  called  a  succes- 
sion bed,  or  house;  and  after  remaining  there 
from  eight  to  twelve  months,  according  to  cir- 
cumstances, it  is  removed  to  its  final  destination, 
the  fruiting  bed,  pit,  or  house.  Here  it  shows  its 
fruit,  which  continues  in  a  growing  state  during 
a  period  varying  from  six  to  twelve  months,  ac- 
cording to  the  variety  grown,  and  mode  of  cul- 
ture; and  finally  ripens  its  fruit  and  dies,  leaving 
the  crown  or  terminal  shoot  of  the  fruit,  and 
one  or  more  suckers  or  side  shoots  as  successors. 
The  production  of  a  single  pine  apple  requires 
a  course  of  exotic  culture,  varying  from  eighteen 
months  to  three  years,  and  generally  not  less 
than  two  years.  The  pine  is  generally  grown 
in  pots;  and  as  it  requires  a  high  temperature 
in  addition  to  the  heated  air  of  the  hot-house,  it 
19  plunged  into  a  bed  of  hot  fermenting  bark  or 
dung.  A  rich  sandy  loam  is  the  fittest  soil 
for  it. 

The  Guava,  (pHdium.)  This  genus  of  tro- 
pical fruits  belongs  to  the  natural  family  m^T- 
taeeoB,  and  to  the  icaaandria  monogynia  of  Lin- 
n«ns. 

There  are  seven  or  eight  species  of  the  guava 
known  to  botanists;  some  natives  of  Asia,  and 
others  of  tropical  America. 

The  white  gtMWiy  (jmdium  pyriferum)  is  the 
?)e8t,  and  also  the  most  abundant  in  the  West 
Indies.  When  wild,  the  white  guava  is  a  shrub 
rather  than  a  tree,  as  it  seldom  exceeds  eight  or 
nine  feet  in  height;  but,  when  introduced  into 
gardens,  it  attains  the  size  of  an  ordinary  apple- 
tree,  with  a  trunk  about  six  feet  high,  and  six 
inches  in  diameter.  The  wood  is  very  hard  and 
tough;  the  leaves  are  from  two  to  three  inches 
long,  and  grow  in  pairs  opposite  each  other;  the 
flower  is  white,  and  has  a  very  agreeable  flavour; 
the  fruit  is  rather  bigger  than  a  hen's  egg,  of  a 
sulphureous  yellow,  very  smooth,  and  has  a  pe- 
culiar smell;  it  is  covered  with  a  rind  of  some 
thickness,  within  which  are  the  seeds,  contained 
in  a  pulp  without  any  shell.  The  pulp  is  flesh- 
coloured,  sweet,  aromatic,  and  very  grateful  to 
the  palate.  It  is  used  as  a  dessert  fruit,  and  also 
preserved  with  sugar;  and  guava  jelly  is  esteemed 
one  of  the  finest  conserves  that  come  from  the 
West  Indies.  By  proper  culture  it  may  be 
brought  to  be  a  laige  and  handsome  tree;  but 
when  wild,  it  remains  shrubby,  and  overruns  the 
land. 


The  red  guava  (psidium  pomiferumy)  is  a 
much  lai^r  tree  than  the  white;  the  trunk  often 
attaining  the  height  of  twenty  feet.  On  poor 
soils,  however,  it  is  apt  to  be  rugged  and  shrubby. 
The  leaves  are  of  a  light  green;  the  flowers  white ; 
the  fruit  shaped  like  a  pomegranate,  and  having 
an  agreeable  odour  when  ripe.  As  a  fruit,  how- 
ever, many  of  the  authorities  represent  it  as 
being  very  much  inferior  to  the  white  guava; 
but  it  is  probable  that  they  have  found  it  in  the 
wild  state,  for  it  appears  to  be  much  improved 
by  culture. 

The  mountain  guava,  found  in  the  woods  of 
Jamaica,  is  not  much  esteemed  as  a  fruit  tree; 
but  it  grows  to  a  large  size;  the  wood  is  of  a 
beautiful  dark  colour,  finely  curled,  easily  worked, 
susceptible  of  a  high  polish,  and  therefore  much 
valued  as  a  timber  tree. 

In  a  paper  read  to  the  Horticultural  Society, 
Mr  Cattley,  of  Bamet,  gives  an  account  of  a 
previously  undescribed  species  of  guava.  The 
fruit  is  nearly  spherical,  of  a  fine  deep  claret 
colour,  growing  at  the  insertion  of  the  leaves, 
and  contains  from  twenty  to  thirty  seeds,  in- 
closed in  a  pulp,  which  is  sweet,  and  slightly 
acid.  Independently  of  the  value  and  beauty 
of  the  fruit,  this  is  a  highly  ornamental  plant, 
may  be  propagated  freely  by  cuttings,  and  bears 
at  the  age  of  eighteen  months.  It  is  understood 
to  have  come  from  South  America,  and  has  an 
external  texture  resembling  the  fig :  its  internal 
consistence  and  flavour  bear  a  considerable  resem- 
blance to  those  of  the  strawberry.  With  proper 
treatment,  it  is  one  of  the  most  free  growing  of 
all  the  tropical  fruits. 

This  guava,  which  has  received  the  name  of 
ptfidium  cattleyanum,  promises  to  become  a  very 
valuable  addition  to  stone  fruits;  and,  both  for 
its  appearance  and  its  flavour,  merits  attention. 
There  is  a  specimen  in  one  of  the  hot-houses 
belonging  to  the  Horticultural  Society,  which  is 
a  thriving  and  elegant  tree.  It  is  about  ten  feet 
high,  and  trained  something  in  the  fan  shape, 
till  the  outside  branches  have  a  width  of  sixteen 
feet.  The  bark  of  the  tree  is  of  a  soft  ash  colour, 
with  a  very  slight  trace  of  brown,  and  smooth, 
but  not  glossy.  The  leaves  are  beautiful  and 
vigorous,  the  blossoms  abundant.  That  the  fiiiit 
would,  properly  managed,  come  to  the  same  ma- 
turity in  the  average  of  situations  in  this  countr>% 
as  in  those  places  of  which  it  is  a  native,  there 
cannot  be  the  least  doubt;  and  it  has  this  advan- 
tage over  most  other  fruit  trees,  whether  indi- 
genous or  exotic,  that  it  produces  two  crops  in 
the  year. 

The  Akee,  (blighia  sapida,)  Octandria 
monogynia  of  Linn. 

This  is  a  native  of  Guinea,  from  whence  it 
was  carried  to  Jamaica  by  Captain  Bligh  in 
1793.  It  has  grown  well  in  the  West  Indies, 
and  is  there  much  esteemed  as  a  fruit.     It  was 
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introduced  into  EnKload  in  1793.  Theleavetof 
the  akee  are  Mtnething  simiUr  to  thote  of  the 
uh ;  the  flonera  ore  small  and  white,  and  are 
produced  in  branched  apikea.  The  fruit  is  ob- 
long, ribbed,  and  compreased  in  the  middle,  of  s 
dull  orange  colour,  and  containa  eeveral  large 
aeeds,  to  the  end  of  which  is  attached  a  rich 
and  slightly  acid  arillua  (the  outer  coat  of  a  seed 
lightly  attached  to  it),  which  is  the  part  eaten. 

Tas  Neoko  Pbach,  or  Ediblb  Pbich.  The 
tree  oa  which  the  negro  peach  ia  produced  is 
very  handsome,  with  lanceolate  leaves,  resem- 
bling thoae  of  the  orange.  The  flowers  are 
white,  and  grow  closely  clustered  in  little  round 
heads,  like  those  of  the  American  button  wood, 
so  common  in  shrubberies.  The  tree  has  flowered 
in  the  gardens  of  the  Horticultural  Society,  but 
has  not  home  fruit  in  thia  country.  The  fruit 
is  about  the  uie  of  an  ordinary  peach,  but  very 
different  in  colour  and  quslities.  Externally 
and  inlernally  it  la  brown,  of  varying  ahadea 
ita  form  ia  irregular,  and  the  whole  surface 
covered  with  tubercles.  About  ona-Ihird  of  the 
diameter  in  the  centi-e  consists  of  a  very  Si 
and  somewhat  dry  pulp,  of  s  flavour  resembling 
an  apple.  Between  that  and  the  rind,  the  pulp 
is  of  aof^r  conaiatency,  full  of  aeeda  and  fibres, 
and  has  a  flavour  resembling  the  strawberry. 

Mokkby'sBbead  (Jift»uofH'ait]^'t<iAi).  Thia 
tree,  known  as  the  celebrated  baobtA,  ia  a  native 
of  the  western  coast  of  Afiica,  and  also  of 
Egypt.    In  the  former  country  it  is  described 
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by  Adanson  as  being  a  tree  of  large  dimen- 
siooa  and  singular  economy.  The  trunks 
were  about  twelve  or  fourteen  feet  high,  but  of 
the  vast  circumference  of  sixty  or  seventy  feet. 


The  lateral  branches  were  forty  or  fifty  feet  lonff, 
of  the  thickneea  of  a  great  tree,  and  with  their 
remote  branches  toudiing  the  ground  ;  while 
Boma  of  the  roots  that  had  been  laid  bare  ware 
upwards  of  a  hundred  feet  long,  and  even  then 
were  not  exposed  for  their  whole  length.  The 
fruit  is  from  nine  to  twelve  inches  long,  and  about 
four  ID  diameter,  of  a  brownish  colour,  and  i«ther 
pointed  toward  the  extremities.  The  pulp  ia  a 
little  fvinaceous,  mixed  with  fibres  :  when  re- 
cent, it  has  a  very  refreshing,  acid  taste;  and 
eaten  with  sugar,  it  ia  both  pleasant  and  whole- 
some. It  retains  its  cooling  qualities  when  dry ; 
and,  on  that  account,  the  physicians  of  Cairo 
administer  it  in  fevers  and  other  diseaaea. 

We  ahall  hare  occasion  to  describe  this  eurtoua 
tree  more  minutely  afterwards. 

Thb  Manoo  {Manffi/era  ituHea).  Natural 
ordm  tereUntiaeMB  ;  Ptmandria,  MonogyHia,  of 
Linn. 

The  mango  is  a  lai^  spreading  tree  like  the 
walnut,  with  lanceolate,  ahining,  green  leaves, 
sevpn  or  eight  inches  long,  having  a  sweet  TeMn- 
ous  sirell.  The  flowers  are  white,  growing  in 
bunches  at  the  extremity  of  the  branches:  the 
fruit  has  aome  resemblance  to  a  short,  thick  en- 
cumber, and  on  the  average  of  the  vaiietieg^  of 
which  tliere  are  many,  about  the  size  of  a  goose's 
egg.  At  first  the  fruit  is  of  a  fine  green  colour, 
and  in  aome  of  the  varieties  it  continues  ao,  while 
others  become  partly  or  wholly  orange.  When 
ripe,  the  mango  emits  a  smell,  which,  though 
faint  is  very  pleasant  ;  and  the  flavour  of  it  is 
then  as  delicious  as  can  be  imagined.  Exter- 
nally there  is  a  thin  akin  ;  and  upon  removing 
that,  a  pulp,  which  has  some  oppearance  of  con- 
sistency, but  which  melts  in  the  mouth  with  a 
cooling  sweetnees,  that  can  hardly  be  im^ned 
by  those  who  have  not  tasted  that  choicest  of 
natuie'a  delicaciea.  In  the  heart  of  the  pnip 
there  is  a  pretty  large  stone,  reseoibling  that  of 
a  peach,  to  which  the  pulp  adherea  firmly. 

It  is  a  native  of  Asia  and  its  irionda,  at  well 
as  Braril.  The  mangos  of  Asia  are  aaid  to  be 
auperior  both  in  nze  and  flavour  to  those  of 
America  ;  and  so  highly  are  aonw  of  the  finer 
trees  prised  in  India,  that  guarda  are  placed  over 
them  during  the  fruit  season.  The  mangos  of 
Maiogong,  which  are thuacarefully  watched,  are 
thought  to  be  superior  to  any  other.  The  varie- 
ties of  a  fruit  so  mudi  esteemed  must  be  nam- 
erous  ;  accordingly  it  is  reckoned  that  there  are 
upwards  of  forty  in  the  island  of  Java  alone, 
while  those  of  some  of  tl)e  islands  farther  lo  the 
east,  such  as  Amtwyna  and  Bnndo,  are  sud  to  ba 
still  finer.  The  wumgo  dodol  is  the  largest  var- 
iety, the  fruit  weighing  upwsrdsof  two  pounds; 
geneiall}  about  the  size  of  amiddling  shaddock. 
Some  of  tlie  others,  which  make  up  the  five 
principal  heads  into  which  Rhuraphius  (herbar- 
ium a«iboittenM«),  arranges  the  whole,  are  of  au- 
perior size  and  flavour ;  but  the  fruit,  taken  alto- 
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gether,  is  one  of  the  chief  dainties  of  the  yege- 
table  world. 

The  mango  is  never  brought  from  India  to  this 
country  in  any  other  state  than  the  green  fruit 
pickled,  from  which  no  idea  of  the  flavour  can 
be  formed.  The  ripe  fruit  is  very  perishable; 
and  when  it  begins  to  decay  it  is  oflPensivey  and 
tastes  strongly  like  turpentine.  It  is  not  easy 
even  to  secure  the  vegetative  power  of  the  nut 
or  kernel  during  the  voyage  from  India,  unless 
it  be  indosed  in  wax;  and  the  plants  are  with 
difficulty  preserved  as  objects  of  curiosity. 

Jn  the  Tnmsactions  of  the  Horticultural  So- 
ciety for  1826,  there  is  an  account  of  some  man- 
gos, raised  by  Earl  Powis,  at  Walcot  Hall,  in 
Shropshire.  *<The  mango,"  says  Mr  Sabine,  the 
secretary  to  the  society,  in  his  veiy  able  paper 
upon  the  subject,  "is  well  known  to  all  travel- 
lers who  have  visited  the  tropical  parts  of  the 
world,  as  being  by  far  the  best  fruit  that  is  gen- 
erally produced  in  those  regions,  and  as  that 
which  is  the  most  uniformly  grateful  to  an  Eur- 
opean palate.  In  such  climates,  it  is  cultivated 
wherever  the  arts  of  civilization  have  penetrated; 
and  it  may  there  be  said  to  hold  the  same  station? 
among  other  fruits,  as  the  apple  possesses  among 
those  of  northern  regions.  Like  the  apple,  the 
number  of  varieties  raised  from  the  seed  of  the 
mango  is  also  very  great;  and  of  these,  while 
some  possess  the  highest  excellence,  there  axe 
others  in  which  the  flesh  of  the  fruit  is  so  fibrous 
and  ill-flavoured,  as  to  resemble,  as  is  commonly 
said,  nothing  so  much  as  a  mixture  of  'tow  and 
turpentine.' " 

The  Mangostan,  (gardnia  mangaglana).  The 
mangostan,  or  mangustin,  is  one  of  the  most 
delicious  fruits  that  grows;  and  the  tree  on 
which  it  is  produced,  is  one  of  the  most  grace- 
ful and  beautifdl  anywhere  to  be  met  with. 
It  is  a  native  of  Sumatra,  and  also  of  the  Mo^ 
lucca,  or  Spice  islands,  from  which  it  has  been 
transplanted  to  Java,  and  some  other  parts  of 
the  eastern  Archipelago.  The  stem,  which  is 
of  a  variegated  brownish-red  colour,  rises  to 
the  height  of  about  twenty  feet;  the  branches 
come  out  in  regular  order,  and  give  the  head 
of  the  tree  the  form  of  a  parabola;  and  the 
leaves  are  entire,  about  eight  inches  long,  and 
four  broad  at  the  middle,  of  a  beautiful  green  on 
the  upper  side,  and  a  fine  olive  on  the  under. 
The  flower  resembles  that  of  a  single  rose,  with 
some  dark  red  petals.  The  fruit  is  round,  about 
the  size  of  an  ordinary  orange;  and  has  a  little 
cap  on  the  extremity,  under  which  it  is  plaited 
into  rays.  The  shell  of  the  fruit,  which  is  at 
first  green,  but  changes  to  brown  marked  with 
yellow  spots,  has  some  resemblance  to  that  of  a 
pomegranate,  but  is  thicker  and  softer,  and  the 
contents  are  more  juicy.  The  pulp  is  divided 
internally  by  thin  septa,  like  those  in  an  orange, 
and  the  seeds  are  lodged  in  the  divisions.    The 


flavour  of  the  pulp  is  said  to  be  that  of  the  finest 
grape  and  strawberry  united;  but  those  who  have 
tasted  the  fruit  in  perfection,  and  attempted  to 
convey  to  others  some  idea  of  the  impression 
that  it  had  made  on  them,  are  not  agreed  as  to 
what  it  resembles.  Abel  says  that  "he  and  his 
companions  were  anxious  to  carry  with  them 
some  precise  expression  of  its  flavour;  but  after 
satisfying  themselves  that  it  partook  of  the  com- 
pound nature  of  the  pine  apple  and  the  peach, 
they  were  obliged  to  confess  that  it  had  many 
other  equally  good  but  utterly  inexpressible  fla- 
vours." 

There  are  two  other  species  of  this  tree.  These 
are  the  Celebes  mangostan  fgareinia  celdnca^J 
and  tlie  homy  mangostan  (garcinia  ccmea.J 
The  first  is  found  wild  in  the  woods  of  Celebes, 
near  Macassar,  whence  it  has  been  transplanted 
to  Amboyna,  Java,  and  other  places;  but  the 
fruit,  which  is  lather  larger  than  that  of  the  true 
mangostan,  does  not  always  ripen.  The  corneous 
species  is  found  in  the  high  remote  mountains  of 
Amboyna :  it  is  a  lofty  tree,  though  not  of  very 
great  diameter.  The  fruit  is  so  excellent  as  nearly 
to  equal  the  true  mangostan.  The  wood  is  very 
hard,  heavy,  and  tough,  and  of  the  colour  of 
horn,  from  which  latter  circumstance  the  specific 
name  is  given  to  it., 

All  the  sorts  may  be  propagated  from  seed, 
layers,  and  even  cuttings;  but  layers  come  soonest 
into  bearing,  producing  fhiit  generally  the  second 
year.  The  seedlings  of  the  purple-fruited  sort, 
will  produce  fruit  the  first  year.  All  the  species 
will  bear  fruit  even  in  large  pots;  but,  according 
to  Sabine,  the  best  method  is  to  plant  them  in  a 
comer  of  the  bark  bed.  They  flourish  best  in  a 
temperature  fiwm  60°  to  70P. 

Thb  Durion,  (durio  gtbeUdnus^J  Pofyadel- 
phia  pofyandria  of  Linn. 

The  durion,  which  is  pretty  genei-ally  diflused 
over  the  south-east  of  Asia,  is  accounted  next  to 
the  mangostan;  and,  in  the  opinion  of  some,  is 
superior  to  it.  However  excellent  the  taste  may 
be,  the  durion  is  revolting  to  those  unaccustomed 
to  it;  for  it  has  a  strong  smell,  which  is  said  to 
arise  frx>m  sulphuretted  hydrogen.  Yet  this 
quality  is  soon  foigotten,  after  the  palate  becomes 
familiar  with  it.  Though  of  the  most  nutri- 
tious quality,  and  the  most  dainty  taste,  the 
durion  never  palls  upon  the  appetite  or  injures 
the  digestion :  its  effects  are  directly  opposite. 

The  tree  wliich  produces  the  dmion  is  about 
the  size,  and  something  in  the  form  of  a  pear 
tree;  but  the  leaves  are  in  shape  like  those  of  the 
cherry,  only  they  are  entire  and  smooth  at  the 
edges.  The  flowers  are  large,  and  of  a  yellowish 
white.  The  frmt  is  large,  in  some  of  the  species 
as  large  as  a  man's  head;  and,  externally,  it  is 
not  unlike  the  bread  fruit.  It  has  a  hard  rind, 
covered  with  warts  and  tubercles.  When  ripe, 
it  becomes  of  a  brownish  yellow,  and  opens  at 
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tbe  top.    It  mntt  then  be  eftt«n  freeh  from  the 
tree,  as  it  pntiifies  in  lesi  than  twenty-four 

Intemallj,  the  frntt  contains  fire  large  loogi- 
tadinsl  cells,  in  each  of  which  are  the  seeds, 
about  the  elze  of  pigeon'e  egff^  and  from  one  to 
four  in  each  cell.  The  remainder  of  the  cells  Is 
filled  with  the  pnlp,  which  is  the  delicious  pert 
of  the  iruit.  It  is  of  the  consistence  of  thick 
crenn),  of  a  milk-white  ooloot,  highly  nntritioii% 
and  blending  the  fiaTonr  and  qnalitiea  of  a  deli- 
cate animal  snhatance  with  the  cool  acidity  of  a 
vegetable.  This  compound  Savour  is  peculiarly 
its  own,  and  cannot  be  imitated  by  any  process 
of  cookery.  The  Spanish  aatiffia  bianco,  pullet's 
fleeh  distilled  with  vinegar,  is  s^d  to  come  the 
nearest  to  it. 

The  dnrion  le  a  particular  fevoorite  with  the 
natives  of  the  eaatem  archipelago;  and  there  are 
many  varieties  of  it.  They  all,  however,  belong 
to  three  prindpal  ones: — The  bomeo  durion  is 
found  in  the  island  after  which  it  is  named.  It 
grows  to  so  great  a  rice,  that  one  fruit  is  a  load 
for  a  man.  The  eoMomiti,  which  has  a  smoother 
rind,  is  more  orange  in  the  colour,  more  elongated 
in  the  shape,  and  contains  fewer  seeds  and  more 
pulp.  The  babi  is  a  small,  but  very  delicions 
sort.  The  kernels  or  seeds  of  the  durion,  when 
roasted,  have  nearly  the  same  taste  as  chestnuts. 
It  has  not  been  fbund  in  a  wild  state;  bnt  in  the 
countries  where  it  will  grow  and  ripen  at  all,  it 
Is  easily  cultivated.  So  highly  is  it  esteemed, 
that  it  is  the  mostcostlyfrnitin  the  archipel^o, 
a  single  durion  being  worth  more  than  a  dozen 
of  the  choicest  pine  apples. 

The  laiueh,  and  the  jamUe,  fruits  of  Snmatts, 
are  esteemed  most  highly  by  the  natives,  the 
former  next  to  the  dnrion. 

Th«  Mauy  Afplk  CBvffmtia  maltKemtitJ, 
This,  though  an  inferior  fhiit  to  the  durion,  is 
attractive  by  ita  fragrance,  ite  smell  being  that 
a  rose.  The  Malay  apple  belongs  to  a  nnmero 
genus  of  plants,  there  being  a  great  number  of 
species  very  generally  difFosed  over  the  tropical 
countries.  The  frnit  of  all  the  species  is  a  fleshy 
rind,  inclo^ng  one  or  two  large  seeds.  The 
Malay  apple  varies  in  size  from  about  an  inch  u 
diameter  to  the  bigness  of  a  man's  fist.  The 
skin  is  yellowish,  thin,  and  shining;  the  nnt 
large,  and  without  any  hard  shell ;  and  the  pulp 
very  wholesome  and  agreeable.  The  tree  that 
produces  it  has  a  brown  stem,  about  twenty  feet 
high,  very  foil  of  branches  at  the  top.  The 
yonng  leaves  are  bright  purple,  and  the  old  onea 
green. 

Tbb  Rosh  Applb,  or  Jamrotadt  CEvgmia 
jawAot).  This  IB  a  branching  tree,  from  twenty 
to  thirty  feet  in  height,  mth  long  narrow  leaves, 
resembling  those  of  the  peach.  The  flowers  come 
out  in  terminal  bnncbes  in  July,  are  of  a  greenish 
yellow  colour,  sad  succeeded  by  fruit  abont  the 


size  of  a  hen's  egg;  white,  red,  or  rose-soentod, 
with  the  flavour  of  a  ripe  apricot.    It  is  a  native 


of  the  East  Indies,  and  was  enltirated  in  Eng- 
land, by  MUlar,  in  176a 

Lncai  (dimoearpua  litchiJ—LonoAV  fdimo- 
earput  longan).  These  frnita  are  natives  of  the 
south  of  China,  where  they  are  held  in  the 
highest  estimation.  They  have  thence  been  in- 
troduced into  many  parts  of  the  East  Indies,  and 
to  the  gardens  of  the  curious  in  some  places  of 
Europe.  John  Knight,  Esq.,  of  Lee  Castle,  near 
Eidderminster,  presented  the  Horticnltursl  So- 
dety  wit})  some  of  the  fruit  that  hod  ripened  in 
his  hot-house  in  1816,  and  It  was  fbund  to  be  as 
good  as  that  wluch  is  produced  in  China,  The 
litchi  was  introduced  into  this  country  by  the 
celebrated  Warren  Hastings,  Esq.,  in  1786 :  the 
longan  had  been  introduced  before. 

The  trees  on  which  these  fruits  are  produced 
have  a  condderable  resemblance  to  each  otiier; 
are  in  fact  so  much  alike,  that  they  are  distin- 
guished only  by  the  flowers  of  the  litchi  bdng 
without  petals,  while  those  of  the  longan  have 
eight ;  and  the  fruit  of  the  litchi  being  larger, 
and  generaUy  of  a  red  colour,  while  tliat  of  the 
longan  is  always  brown.  They  are  modentely 
sized  trees,  with  brown  bark,  which  is  very 
bright  in  the  twigs.  The  leaves  are  large,  have 
some  resemblance  to  those  of  the  laurel,  are 
placed  alternate,  and  hang  very  gracefully.  The 
fhiit  is  produced  in  bunches,  which  are  pendent 
btnn  the  extremities  of  the  twigs;  and  there  is 
a  considerable  number  of  fruit  in  the  bunche% 
not  close  together,  like  grapes,  but  on  stalks,  the 
principal  ones  friimsixinches  to  afbot  in  length; 
while  those  of  the  individual  fruit  are  from  one 
inch  to  two. 

Of  both  species  there  are  many  varieties  in 
China,  which  dlfi^r  in  the  time  of  ripening;,  and 
the  form  and  qualities  of  the  fruit.  In  general, 
the  litchi  is  about  an  inch  and  a  half,  or  from  that 
to  two  inches,  in  diameter,  and  the  longan  abont 
an  inch  and  a  quarter;  and  both  are  covered  ifitb 
small  scaly  processes,  which  are  most  prominent 
in  the  longan.  Both  fruits  are  covered  by  tough, 
thin,  leathery  eoat^  within  which  is  the  ptdp, 
and  in  the  innde  of  that  a  nngle  brown  seed. 
The  pulp  ia  colourless,  semi-tiansparent,  slighdj 


THE  JUJUBB. 


871 


flWMt,  and  very  gntefol  to  the  taste.  The 
fTiinnnn  pnfer  Uw  longsn,  to  vhich  thej  ascribe 
medicinal  qnalitiee ;  but  £urop«ana  give  the  pre- 
ferenM  to  the  litchi,  probably  od  accoant  of  its 
laigec  rise,  and  the  greater  beauty  of  its  colour. 
The  litchi  is  often  brought  to  this  country  in  a 
dried  state,  in  which,  though  the  pulp  be  much 
diminished  in  idze,  it  retains  a  very  conudeiable 
portion  of  its  original  flavour.  From  the  beauty 
and  flavour  of  these  frnits,  and  the  perfection  to 
which  they  have  been  brought  in  this  country, 
in  all  cases  where  they  have  bad  a  fair  trial,  it  ia 
by  no  means  unlikely  that  they  may  become 
common  as  hot-house  fruit. 

Tbe  Jcjudb  fei^fphut  jifjuiaj  belongs  to  the 
very  numerous  genns  of  tha  buckthorns  Criam- 
nij.  It  is  found  in  the  south  of  Europe;  but 
no  where  is  it  brought  to  so  much  perfection  aa 
in  China,  wheie  there  are  upwards  of  Bizty  kinds, 
all  of  them  highly  eateemed.  In  the  opinion  of 
Mr  Lindley  (Trans.  Bor.  Soc  v.  123),  the  Clii- 
neae  jujube  might  be  fruited  in  greenhouses  in 
England,  with  a  very  moderate  degree  of  artifi- 
cial heat. 

Thk  Kaki,  or  Chinat  Date-Plum  (diotfyriu 
kaki),  is  a  tree  of  a  middle  size,  bearing  a  iruit 
about  the  size  of  an  apple,  of  a  reddish  orange 
colour,  and  with  a  very  luacioua,  browniah,  semi- 
transparent  pulp.  The  fruit  of  one  species  is 
dried  with  sugar,  like  figs. 

The  BitBA]>-FBUiT  fartoearpiu  incitaj.  This 
celebrated  tree  belongs  to  the  natural  family 


urticeai,  »aA  to  the  daaaand  order  tnontaciamon- 
andria  of  Linncus.  The  bread-fruit,  originally 
found  in  the  south-eaetem  parts  of  Ame,  and  the 
islands  of  the  Pacific,  though  now  introduced 
Into  the  tropical  parte  of  the  western  continent 
and  the  West  India  islands,  b  one  of  the  moat 
interesting  as  well  as  singular  productions  of  the 
vegetable  kingdom.  There  are  two  species  of  it ; 
the  bread-fruit,  properly  so  called  farUiearput 
metal,  fig.  a  J,  with  the  leaves  deeply  gashed  or 
divided  at  the  sides,  which  grows  chiefly  in  the 
islands;  and  the  Jack  fruit,  or  Jaca  tree  Carto- 
earpui  itttegrifolia,  fig.  b),  with  the  leaves  en- 
tire, which  gruwa  chiefly  on  the  mun  land  of 


The  bread-fruit  is  a  beautiful  as  well  as  a  use- 
ful tree.  The  trunk  rises  to  the  height  of  about 
forty  feet,  and,  in  a  fiill  grown  tree,  is  from  a 
foot  to  fifteen  inches  in  diameter ;  the  bark  is 
ash-coloured,  full  of  little  chinks,  and  covered 
by  small  knobs ;  the  inner  bark  is  fibrous,  and 
used  in  the  manufactare  of  a  sort  of  cloth ;  and 
the  wood  is  smooth,  soft,  sod  of  a  yellow  colour. 
The  branches  come  out  in  a  horizontal  manner, 
the  lowest  ones  about  ton  or  twelve  feet  from 
the  ground,  and  tliey  become  shorter  and  shorter 
as  they  are  nearer  the  top.  The  leaves  are  di- 
vided into  seven  or  nine  lobes,  about  eighteen 
inches  or  two  feet  long,  and  are  of  a  lively  green. 
The  tree  beara  male  and  female  Sowers,  the  males 
among  the  upper  leaves,  and  the  females  at  the 
extremities  of  the  twigs.  When  full  grown,  the 
fruit  is  about  nine  inches  long,  heart-shaped,  of 
a  greenish  colour,  and  marked  with  hexagonal 
warts,  formed  into  facets.  The  pulp  is  white, 
partiy  ferinaceous  and  partly  fibrous;  but  when 
quite  ripe,  it  becomes  yellow  and  juicy.  The 
whole  tree,  when  in  a  green  state,  abounds  with 
a  viscid  milky  juice,  of  so  tenacious  a  nature  aa 
to  be  drawn  out  in  threads. 

Tbb  J/lu  (^ariocarptu  inteffri/oliaj.  The 
Jaca,  or  Jack,  grows  to  the  same,  or  even  to  a 
larger  size,  than  the  bread-fruit  of  the  Sodety 
islands ;  but  it  is  neither  so  palatable  nor  so  nu- 
tritious. Though  its  specific  name  implies  tliat 
it  is  entire-leaved,  the  leaves  of  it  are  sometimes 
found  tobed  like  thoss  of  the  other.  The  fruit 
often  weighs  more  than  thirty  pounds,  and  con- 
tains two  hundred  or  three  hundred  seeds,  each 
of  them  four  times  as  Urge  as  an  ateiond.  De- 
cember is  the  time  when  the  fruit  ripens ;  it  is 
then  eaten,  thongh  not  much  relished  ;  and  the 
seeds  or  nuts  also  are  eaten,  after  being  roasted. 
There  are  many  varieties  of  the  jaca  tree,  some 
of  which  can  hardly  be  distinguished  from  the 
seedling  variety  of  the  true  bread-fruit.  The 
fruit,  and  also  the  part  of  the  tree  on  which  it  is 
produced,  varies  with  the  age.  When  the  tree 
is  young,  the  fruit  grows  from  the  twigs;  in 
middle  age  it  grows  from  the  trunk ;  and  when 
the  tree  gets  old,  it  grows  from  the  roots.  The 
sort  called  the  ehampadai  is  more  esteemed  than 
the  common  Jade  or  Nangia. 

In  the  island  of  Otaheite  and  other  [Jacea, 
where  the  bread-fruit  forms  the  chief  support  of 
the  people,  there  are,  as  ia  the  case  witii  culti- 
vated v^ietobles  in  all  countries,  many  varieties; 
only  two,  however,  are  very  different  from  each 
other — that  which  contains  seeds  in  the  fruit,  and 
that  which  contains  none.  The  variety  with 
seeds  is  much  inferior  to  the  other,  being  more 
fibrous,  containing  leas  farina,  and  not  so  plea- 
sant to  the  taste;  it  is,  therefore,  not  cnlUvatad, 
though,  in  cases  of  need,  it  ia  roasted  and  eaten. 
Whether  the  seedless  sort  has  been  produced 
wholly  by  culUvation  it  ia  not  easy,  and  would 
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not  be  of  much  importance,  to  ascertain.  It  is 
the  one  cultivated  in  the  South  Sea  islands;  it 
was  originally  found  only  there;  and  the  tree 
was  not  in  much  repute  till  these  islands  were 

discovered. 

The  bread-fruit  continues  productive  for  about 
eight  months  of  the  year.  Such  is  its  abundance, 
that  two  or  three  trees  will  suffice  for  a  man's 
yearly  supply ;  a  store  being  made  into  a  sour 
paste,  called  mahe  in  the  islands,  which  is  eaten 
during  the  xmproducJtive  season.  The  planting 
of  the  seedless  variety  is  now  saved,  as  the  creep- 
ing roots  send  up  suckers  which  soon  grow  to 
trees.  When  the  fruit  is  roasted  till  the  outside 
is  charred,  the  pulp  has  a  consistency  not  very 
unlike  that  of  wheaten  bread;  and  the  taste  is 
intermediate  between  that  of  bread  and  roasted 
chestnuts.  It  is  said  to  be  very  nourishing,  and 
is  prepared  in  various  ways. 

The  timber  of  the  bread-fruit,  though  soft,  is 
found  useful  in  the  construction  of  houses  and 
boats;  the  male  flowers  dried,  serve  for  tinder; 
the  juice  answers  for  bird-lime  and  glue;  the 
leaves  for  packing  and  for  towels;  and  the  inner 
bark,  beaten  together,  makes  one  species  of  the 
South  sea  cloth. 

The  earliest  account  of  the  bread-fruit  is  by 
Captwn  Dampler,  in  1688.  "  The  bread-fruit," 
says  this  navigator,  "grows  on  a  laige  tree,  as 
big  and  high  as  our  largest  apple  trees.  It  hath 
a  spreading  head,  fiill  of  'branches,  and  dark 
leaves.  The  fniit  grows  on  the  boughs  like 
apples ;  it  is  as  big  as  a  penny  loaf,  when  wheat 
is  at  Ave  shillings  the  bushel ;  it  is  of  a  round 
shape,  and  hath  a  thick  tough  rind.  When  the 
fruit  is  ripe,  it  is  yellow  and  soft,  and  the  taste 
is  sweet  and  pleasant.  The  natives  of  Guam  use 
it  for  bread.  They  gather  it  When  lull  grown, 
while  it  is  green  and  liard ;  then  they  bake  it  in 
an  oven,  which  scorcheth  the  rind,  and  maketh 
it  black ;  but  they  scrape  oiF  the  outside  black 
crust,  and  there  remains  a  tender  thin  ci*u8t;  and 
the  inside  is  soft,  tender,  and  white,  like  the 
crumb  of  a  penny  loaf.  There  is  neitTier  seed 
nor  stone  in  the  in8ide9l>ut  all  of  a  pure  substance, 
like  bread.  It  must  be  eaten  new,  for  if  it  be 
kept  above  twenty-four  hours,  it  grows  harsh 
and  choky;  but  it  is  very  pleasant  before  it  is 
too  stale.  This  fruit  lasts  in  season  eight  months 
In  the  year,  during  which  the  natives  eat  no  other 
sort  of  bread  kind.  I  did  never  see  of  this  fruit 
any  where  but  here.  The  natives  told  us  that 
there  is  plenty  of  this  fruit  growing  on  the  rest 
of  the  Ladrone  islands;  and  I  did  never  hear  of 
it  any  where  else." 

The  scientific  men  who  accompanied  Captain 
Cook  in  his  voyages,  came  home  with  the  most 
enthusiastic  ideas  of  the  bread-fruit.  Dr  So- 
lander  calls  it  '^  the  most  useful  vegetable  in  the 
world,"  and  urges  that  no  expense  should  be 
spared  in  its  cultivatioR.     The  mere  idea  of 


bread,  the  most  valuable  food  of  man,  growings 
spontaneously,  was  doubtless  calculated  to  ezciie 
attention — almost,  perhaps,  as  strongly  as  the 
subsequent  description  of  the  poet : — 

'*  The  bread-tree,  wliieh,  without  the  ploughshare  yields 
The  unreap'd  harvest  of  unfnrrow'd  "fielda, 
And  bakes  its  anadalterated  loaves 
Without  a  fiimaoe  in  anpurohased  groves, 
And  flings  ofFfiunine  from  its  fertile  breast, 
A  priceless  market  for  the  gathering  gaest."  * 

A  tree,  of  the  value  and  easy  culture  of  which 
so  very  encouraging  accounts  were  given,  could 
not  but  attract  the  notice  of  the  public  generally, 
and  more  especially  of  those  colonists  of  Great 
Britain  who  lived  in  a  climate  warm  enough  for 
its  cultivation.  An  application  to  be  furnished 
with  plants  of  the  bread-fruit  tree  was  accord- 
ingly made  to  his  late  Majesty  by  the  planters 
and  others  interested  in  the  West  Indies,  and  it 
met  with  a  £sivourable  reception.  The  Bounty, 
a  vessel  of  about  two  hundred  and  fifteen  tons 
burthen,  was  fitted  up  for  a  voyage  to  Ota- 
heite.  Lieutenant  (afterwards  Admiral)  Bligh, 
who  had  accompanied  Cook  on  his  last  yoyage, 
and  shown  himself  an  officer  of  great  talents,  en- 
terprise, and  bravery,  was  appointed  to  the  com- 
mand. In  addition  to  the  crew  of  the  vessel, 
two  men  were  appointed,  at  the  recommendation 
of  Sir  Joseph  Banks,  to  take  immediate  chaige 
of  the  procuring,  shipping,  and  tending  of  the 
plants. 

The  Bounty  was  skilfully  fitted  up  for  her  in- 
tended purpose.  A  laige  cabin  between  decks, 
in  midships,  was  prepared  for  the  reception  of 
the  plants.  This  had  two  large  skylights  on 
the  top  for  light ;  three  scutties  on  each  side  for 
ventilation  of  air,  and  a  double  bottom ;  an  upper 
one  of  timber  on  which  to  place  the  pots  and 
tubs  containing  the  plants,  which  was  drilled  full 
of  holes  to  allow  escape  to  the  superfluous  water 
which  might  have  injured  them  by  stagnation, 
and  a  leaden  one  upon  the  lower  deck,  in  which 
the  water  that  ran  through  the  other  was  col- 
lected, and  from  which  it  was  conducted  by  a 
leaden  pipe  at  each  comer,  into  casks  below  for 
future  use. 

Thus  prepared,  the  vessel  put  to  sea  about  the 
middle  of  November,  1787,  but  was  beat  about 
and  baffled  by  contrary  winds,  so  that  the  voy- 
age was  not  commenced  till  the  2dd  of  December. 
The  instructions  given  to  Lieutenant  Bligh  were 
full  and  explicit.  He  was  to  resort  to  those 
places  in  the  Society  isles  where  Captain  Cook 
had  stated  that  the  bread-fruit  tree  was  to  be 
found  in  the  greatest  luxuriance,  and  there  pro- 
cure as  many  plants  as  the  vessel  could  carry ; 
after  which  he  was  to  proceed  with  them  to  the 
West  Indies  with  all  possible  expedition. 

*  Byron. 
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The  commander  sailed  first  for  Teneriffe,  and 
ihenoe  for  the  south  of  America^  mtending  to 
enter  the  Pacific  hy  the  passage  of  Cape  Horn. 
Sut  the  storms  of  that  inhospitable  region  beat 
bim  back,  and  he  was  forced  to  bear  away  for 
the  Cape  of  Grood  Hope,  and  reach  the  Society 
islands  on  the  side  of  New  Holland.  This  Toy- 
age,  which  had  occupied  ten  months,  terminated 
on  the  25th  of  October,  by  the  arrival  of  the 
Bounty  at  Otaheite. 

No  time  was  lost  in  putting  the  instructions 
into  execution.  The  young  shoots  that  sprung 
from  the  lateral  roots  of  the  bread-fruit  tre^ 
were  taken  up,  with  baUs  of  earth,  where  the 
soil  was  moist ;  and  this  operation  was  continued 
till  they  were  in  possession  of  one  thousand  and 
fifteen  live  plants,  secured  in  seyen  hundred 
and  seventy-four  pots,  thirty-nine  tubs,  and 
twenty-four  boxes.  To  complete  this  cargo 
took  them  till  the  dd  of  April,  1789 ;  and  Bligh 
sailed  on  the  4th,  passing  from  Otalieite  through 
the  group  of  islands,  and  bidding  adieu  to  the 
na;tive6>  with  whom  he  and  his  crew  had  been  on 
the  most  friendly  terms  during  their  stay. 

Hitherto  there  had  been  no  perils  to  contend 
with  but  those  of  the  sea ;  but  when  four  and 
twenty  days  had  elapsed,  and  they  were,  of 
course,  far  from  any  land,  a  new  scene  took 
place,  which  frustrated  for  a  time  the  bounty  of 
the  government  and  the  skill  of  the  commander. 
Under  the  cloak  of  fidelity,  a  mutiny  had  been 
forming  of  a  very  determined  and  extensive  na- 
ture ;  and  so  well  had  the  mutineers  disguised 
theb  intentions,  that  not  one  but  those  who 
were  in  the  plot  had  the  slightest  suspicion  of  it. 

The  known  bravery  of  Lieutenant  Bligh  made 
the  mutineers  afrcud  to  attack  him  awake ;  and 
so,  on  the  morning  of  the  28th  of  April,  he  was 
seized,  while  asleep  in  his  bed,  by  a  band  of 
armed  traitors,  and  hurried  upon  deck  in  his 
shirt ;  and  on  coming  there,  he  found  the  master, 
the  gunner,  one  of  the  master's  mates,  and  Nel- 
son the  botanist,  who  had  been  with  him  under 
Cook,  confined  in  the  fore  hatchway,  and  guarded 
by  sentinels.  The  launch  was  hoisted,  and  such 
individuals  as  the  mutineers  did  not  like  were 
ordered  to  quit  the  ship,  and  forced  if  they  re- 
fused or  hesitated.  Eighteen  individuals,  out  of 
the  forty-six,  remained  true  to  the  commander ; 
and  one  of  them,  Mr  Samuel  the  clerk,  contrived 
to  save  Mr  Bligh's  commission  and  journals;  but 
he  failed  in  attempting  to  procure  Bligh's  sur- 
veys, drawings,  and  remarks  during  fifteen  years, 
which  were  exceedingly  valuable,  and  the  time- 
keeper. Four  ofthe  men,  who  kept  their  allegiance, 
were  detuned  by  the  mutineers  contrary  to  their 
wbhes.  The  cause  of  this  singular  mutiny,  for 
which  none  of  the  usual  motives  could  very  well 
account,  could  not  with  certainty  be  known;  but 
it  was  generally  supposed  that  the  instigator  was 
Mr  Christian,  one  of  the  master's  mates.    Bligh 


himself  says,  in  his  most  interesting  account  of 
this  voyage  and  mutiny,  "  It  will  naturally  be 
asked  what  could  be  the  cause  of  this  revolt  ?  In 
answer,  I  can  only  conjecture  that  the  mutineers 
had  flattered  themselves  with  the  hope  of  a  hap- 
pier life  among  the  Otaheitans  than  they  could 
possibly  enjoy  in  England." 

Thus,  after  they  had  made  certain  of  the  sue* 
cessful  termination  of  an  enterprise  which  was 
looked  upon  with  a  great  deal  of  interest,  both 
in  a  scientific  and  an  economical  point  of  view, 
Bligh  was  disappointed;  and  he  and  his  faithful 
associates  were  sent  adrift  upon  the  wide  ocean, 
in  an  open  boat,  with  only  an  hundred  and  fifty 
pounds  of  bread,  a  few  pieces  of  pork,  a  little 
wine  and  rum,  a  quadrant  and  compass,  and  a 
few  other  unplements  of  navigation.  But  they 
were  undaunted,  and  they  were  skilful;  and 
though  they  had  hard  weather  to  contend  with, 
they  reached  Tofoa,  one  of  the  Friendly  islands. 
But  as  the  people  there  were  as  treacherous, 
though  not  quite  so  successful  in  their  treachery, 
as  their  former  shipmates,  they  again  put  to  sea, 
and  stood  for  New  Holland,  which  they  reached 
in  safety,  rested  for  a  little,  and  got  a  supply  of 
provisions.  From  New  Holland  they  again 
sailed  in  the  direction  of  the  Eastern  Archipe- 
lago; and  after  suffering  the  greatest  fatigue, 
being  exposed  to  the  full  action  and  vicissitudes 
of  the  elements,  and  forced  for  some  time  to  bear 
famine,  they  reached  the  Dutch  settlement  of 
Coupang,  in  the  island  of  Timor,  without  the 
loss  of  one  individual  by  disease,  though  they 
had  traversed  at  least  five  thousand  miles  of  sea. 
Nay,  so  ardent  was  Bligh  as  a  seaman,  that,  amid 
all  those  perils,  he  was  occupied  in  making  some 
very  valuable  observations. 

The  Dutch  governor  of  Coupang  showed  them 
every  attention;  and  from  the  care  that  was 
taken  of  them,  twelve  were  enabled  to  return  to 
England.  Though  the  adventure  had  failed, 
every  body  was  disposed  to  bestow  all  praise  on 
the  adventurer;  and  he  was  promoted  to  the 
rank  of  captain,  and  appointed  to  the  command 
of  his  Majesty's  ship  Providence,  in  order  to- re- 
peat the  voyage. 

The  Providence,  with  the  Assistant,  a  small 
ship  in  company,  sailed  on  the  dd  of  August, 
1791.  His  instructions  were  to  procure  the 
bread-fruit  trees  for  the  West  Indies,  and  on  his 
return,  to  examine  the  passage  between  the  north 
of  New  Holland  and  New  Guinea — which,  in  his 
former  voyage  in  the  Bounty,  he  had  been  the 
first  to  navigate. 

On  the  ninth  of  April,  1792,  they  reached 
Otaheite ;  and  by  the  I7lii  of  July  they  were 
ready  to  leave  the  island,  having  on  board  twelve 
hundred  and  eighty-one  tubs  and  pots  of  plants, 
all  in  the  finest  condition.  There  was  no  mutiny 
on  this  voyage ;  but  the  passage  between  New 
Holland  and  New  Guinea  was  dangerous;  and 
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It  waa  the  2d  of  October  before  the  captwn 
reached  hia  old  Mends  at  Coupang.  He  rs- 
maiaed  there  for  a  week,  replacing  with  planta 
from  that  island  those  that  had  died  on  the  Toy* 
■ge;  and  then  he  came  to  the  Atlantic  by  the 
Cape  of  Good  Hope,  which  he  coutiired  to  pan 
BO  closely,  as  never  to  have  a  lower  temperattue 
than  Bizty-one  degrees  of  Fahrenheit. 

On  the  17th  of  September  he  anchored  at  St 
Helena,  collected  there  a  number  of  trees,  and 
among  others  the  akee;  and  leaving  tirenty-three 
bread-fruits,  and  some  other  valuable  plants,  he 
sailed,  and  reached  St  Vincent  on  the  23d  of 
Januaiy,  1793— where  he  left  with  Dr  Ander- 
son, the  superintendent  of  the  botanical  garden, 
three  hundred  and  thirty-three  bread-fruit  trees, 
and  two  hundred  and  eleven  fruit  trees  of  other 
kinds,  receiving  at  the  same  time  neariy  five 
hundred  tropical  plants  for  the  botanical  garden 
at  Eew.  From  St  Vincent,  Captain  Bligh  sailed 
for  Jamaica,  where  he  left  three  hundred  and 
forty-seven  bread-fruits,  and  two  hundred  and 
seventy-six  others,  which  were  a  selection  of  all 
the  finest  fruits  of  the  east.  Some  of  the  plants 
were  also  left  on  the  island  of  ISrand  Cayman ; 
and  the  ships  finally  came  to  the  Downs  on  the 
2d  of  August,  1783. 

But  dUr  all  the  peril,  hardship,  and  expense 
tbua  incurred,  the  bread-tree  fruit  has  not,  hith- 
erto at  least,  answered  the  expectations  that  were 
entertained.  The  banana  is  more  easily  and 
cheaply  cultivated,  eomee  into  bearing  much 
sooner  after  beingplauted,  beam  more  abundantly, 
and  is  better  relished  by  the  de^jtocs.  The  mode 
of  propagating  the  bread-fruit  is  not,  indeed,  dif- 
ficolt ;  for  the  planter  has  only  to  lay  bare  one 
of  tba  roots,  and  monnd  it  with  a  spade,  and  in 
a  short  space  a  shoot  comes  np,  which  is  soon  fit 
fiir  removal. 

EnropeaoB  are  much  ibnder  of  the  bread-fruit 
than  negroes.  They  consider  it  as  a  sort  of 
deinty,andnseit  either  as  bread  or  in  puddings. 
When  roasted  in  the  oven,  the  taste  of  it  re- 
sembles tliat  of  a  potato ;  but  it  is  not  so  mealy 
as  a  good  one. 

The  Otabettb  Hoo  Fluh  (»ponditu  a/thtna). 
The  tree  which  bears  this  frait  is  large  and  grace- 
ful, riedng  to  the  height  of  fifty  feet,  spreading 
and  shadowy.  The  fruit  ia  oval,  of  considerable 
rize,  a  fine  golden  yellow  when  ripe,  very  smooth, 
disagreeable  to  the  emell,  bat  having  a  fieshy 
pulp,  and  a  great  atone  covered  with  fibres,  whidi 
penetrate  the  flesh.  It  is  peculiarly  grateful 
from  its  cooling,  and,  at  the  same  time,  aromatio 
qualities,  sad  its  flavonr  very  much  resembles 
that  of  the  pine  apple.  It  is  a  very  beautiful 
tree  when  in  fruit.  The  leaves  are  of  a  dark 
clear  green,  among  which  the  smooth  fruit  hangs 
in  clusters,  like  humished  gold. 

Tkb  MufMKR  (mammea  AturieanaJ.  The 
mtunmse  ia  a  native  of  the  West  Indies,  where 


it  grows  to  a  large  tree,  sixty  or  seventy  feet  in 
height.    It  is  a  handsome  straight-growing  tree. 


with  a  spreading  head,  and  the  leaves  aie  oblong 
and  obtuse,  with  very  many  fine,  closely  set,  par- 
allel veins.  The  fruit  of  the  mammee  is  yellow, 
not  unlike  one  of  tlie  largest  russet  apples,  either 
in  shape  or  in  Biie.  The  skin,  which  easily  peeb 
off,  and  the  seeds,  of  which  there  are  two  or 
three  in  the  centre,  are  reainona,  and  very  bitter; 
but  the  pulp  under  the  skin,  which,  when  ripe, 
is  of  a  deep  yellow,  resembling  that  of  the  fioeot 
apricot,  and  of  (»nsiderable  consistency,  is  very 
fragrant,  and  has  a  delicious  flavonr.  It  is  eaten 
raw  alone,  or  cat  in  slices,  with  wine  and  sugar. 
To  people  with  weak  stomachs  it  is  taid  to  be 
more  delicious  than  healthful ;  but  still  it  is 
highly  prized,  very  abundant  in  the  West  India 
markets,  and  accounted  one  of  the  best  native 
finits  they  have.  The  mammee  was  found  by 
Don  in  the  vicinity  of  Sierra  Leone ;  but  whether 
native  there,  or  imported  from  America,  cannot 
be  ascertained.  It  was  introdnced  into  England, 
in  1739,  by  Miller. 

Ths  Aujoator  PsiR  (launu  PerteaJ.  Tbt 
avocado,  or  alligator  pear,  grows  upon  a  tree 
about  the  rize  of  the  common  apple.  It  is  a  na- 
tive of  the  West  Indies.  The  leaves  are-oblong 
and  vdoy,  the  floweis  of  a  yellowish  green  co- 
lour, and  the  fruit,  which  is  the  size  of  a  laige  ** 
pear,  is  considered  the  most  delicious  in  the 
world.  It  contains  a  kernel,  inclosed  in  a  soti 
rind ;  and  the  yellow  pulp,  which  is  firm,  has 
the  delicate  rich  flavour  of  the  peach,  but  infi- 
nitely more  grateful.  It  is  sometimes  called 
Vegetable  Marrow,  and  is  eaten  with  pepper  and 
salt.  It  appeare  neoeeeuy,  on  account  of  the 
richness  of  the  pulp,  to  apply  some  spice  or  add,  ' 

and  thus  lime-juice  is  also  ftequentlj  added  to 
it,  mixed  with  sugar.  Of  the  three  kinds,  the 
red,  the  purple,  and  the  green,  the  latter  is  the 
best.  llie  fruit  is  eaten  with  avidity,  not  only 
by  men,  but  by  birds  and  quadruped 

Thb  Ahchovt  Fkab  Cffrias  oaulijioraj.    The       _      . 
Hncbovy  pear  is  a  fruit  also  much  esteemed  in       "    <, 
the  West  Indies,  of  which  islands  it  ia  a  native. 
The  tree  on  which  it  grows  is  tall,  upright,  and  ^ 

handsome,  riiring  to  the  height  of  about  fifty 
feet,  with  leaves  two  or  three  feet  long.  It  bean 
large  whitish  flowers,  that  come  from  the  stem; 
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and  these  ore  followed  by  the  frait,  which  is  of 
coBfliderable  size,  biownish,  having  a  kind  of 
pulp  over  a  mxkgle  oval  kernel.  The  fruit  very 
much  resembles  the  nuuu^o  in  taste ;  and,  like 
that^  it  is  often  made  into  pickles  before  it  is 
ripe.  The  tree  grows  in  the  moist  parts  of  Ja- 
maica, and  other  places  of  the  West  Indies; 
where,  in  addition  to  the  value  of  its  fruit,  it  is 
a  highly  ornamental  tree.  It  may  be  reared  in 
England,  by  the  joint  effects  of  bark  and  the 
heat  of  a  stove,  as  is  done  with  the  pine  apple. 
In  the  West  Indies  it  grows  readUy  from  the 
kernel,  and  is  often  cultivated  in  clumps. 

The  CtrsTABD  Apple  fanona  muricakty  awma 
squamosa).  Ten  or  twelve  species  of  the  cus- 
tard apple  are  enumerated.  They  are  natives  of 
the  tropical  parts  of  Africa,  Asia,  and  America ; 
but  the  better  sorts  are  more  abundant  in  the 
latter  part  of  the  globe. 

The  Sour  Sop,  rough  custard  apple  fanona 
muricataj,  is  a  middle-sized  tree,  growing  abun- 
dantly on  the  savannahs  in  Jamaica,  and  bear- 
ing a  large  oval  fruit  of  a  greenish  yellow  colour, 
covered  with  small  knobs  on  the  outside,  and  con- 
taining a  white  pulp,  having  aflavour  compounded 
of  sweet  and  acid,  and  very  cooling  and  agreeable. 
It  is,  however,  too  common  to  be  much  esteemed 
by  the  wealthier  people,  though  it  i9  much 
sought  after  and  relished  by  the  negroes.  The 
odour  and  taste  of  the  whole  plant  are  very  simi- 
lar to  those  of  the  black  currant.  It  was  early 
introduced  into  England,  but  has  not  come  into 
cultivation  as  a  fruit  tree. 

The  Cherimqyer  (anona  eherimolia)  is  a  na- 
tive of  the  continent  of  America;  and  in  Peru  it 
is  accounted  one  of  the  best  fruits  they  have. 
Humboldt  speaks  of  it  with  high  praise;  but 
FeuUl^e,  another  traveller  in  South  America, 
says,  an  European  pear  or  plum  is  worth  all  the 
cherimoyers  of  Peru.  The  tree  which  produces 
this  fruit  has  a  trunk  about  ten  feet  high ;  the 
leaves  are  oval,  and  pointed  at  both  ends ;  the 
flowers  are  solitary,  very  fragrant,  and  of  a  green- 
ish colour ;  the  fruit  of  considerable  size,  some- 
what heartHshaped,  rough  on  the  outside,  and 
grayish  brown,  or  even  nearly  black,  when  ripe. 
The  flesh,  in  which  the  seeds  are  contained,  is 
soft,  sweet,  and  pleasant,  and  highly  esteemed 
both  by  natives  and  foreigners.  It  has  been  in- 
troduced into  England  for  about  a  century,  but 
not  cultivated  as  a  fruit  tree.  In  the  South  of 
Spain  it  is  occasionally  found  in  gardens,  where 
it  bears  its  fruit  as  an  orchard  tree. 

The  Sweet  Sop  (anona  sqtiomoeaj  is  a  very 
small  tree,  being,  in  many  situations,  little  better 
than  a  bush.  It  is  found  both  in  the  East  and 
the  West  Indies.  The  fruit  is  almost  the  size 
of  the  head  of  an  artichoke,  scaly,  and  of  a  green- 
ish yellow  colour.  The  rind  is  strong  and  thick; 
but  the  pulp  is  delicious,  having  the  odour  of 
rose-water,  and  tasting  like  clotted  cream  mixed 


with  sugar.  It  is,  like  many  other  fruits,  said 
to  have  a  much  finer  flavour  in  the  Indian  Ar- 
chipelago than  in  the  West  Indies.  It,  too,  was 
early  known  in  England,  but  has  not  become 
general. 

The  Alligator  Apple  (anona  paltuirU)  grows 
wild  in  the  marshes  of  Jamaica.  The  fruit  is 
shining  and  smooth  in  appearance,  and  sweet 
and  not  unpleasant  to  the  taste;  but  it  is  a  strong 
narcotic,  and,  therefore,  not  generally  eaten.  One 
thing  worthy  of  remark  is,  that  the  wood  of  the 
alligator  apple  tree  is  so  soft  and  compressible, 
that  the  people  of  Jamaica  call  it  cork-wood,  and 
employ  it  for  stoppers. 

Wild  Pluvs  (aehrasj.  There  are  various 
species  of  the  wild  Plimi  in  the  West  Indies, 
some  of  them  timber  trees  of  large  dimensions ; 
but  those  most  valued  for  their  fruit  are  the  sap- 
podilla  plum  (achras  sapota),  and  the  mammee 
sapota  (achras  mammosa). 

The  SappodUla  Pkm  is  a  large  and  straight 
tree,  which  runs  to  a  considerable  height  with- 
out any  branches,  with  a  dark  gray  bark,  very 
much  chapped.  The  leaves  are  smooth  and 
beautifrd,  and  the  flowers  white  and  bell-shaped. 
The  fruit  resembles  a  bergamot  pear  in  shape 
and  size,  but  in  colour  is  like  a  medlar,  and  is 
similar  also  to  that,  in  being  eaten  when  it  is  be- 
ginning to  decay. 

The  Mammee  Sapota  grows  on  a  much  smaller 
tree,  with  larger  leaves,  and  flowers  of  a  cream 
colour;  the  fruit  about  the  same  size  as  the 
former,  but  brownish  when  ripe,  and  containing 
a  pulp  resembling  marmalade  of  quinces  in  con- 
sistency, and  of  a  very  delicious  flavour.  On 
account  of  this,  the  tree  is  sometimes  called  the 
marmalade  tree,  and  is,  in  all  probability,  the 
same  which  Stedman,  in  his  account  of  Surinam, 
calls  the  marmalade  box.  It  is  a  native  of  the 
West  Indies  and  the  adjoining  coast,  and  is  very 
much  cultivated  in  the  gardens  there  for  the 
sake  of  its  fruit. 

Stab  Apple  (chrysophylUm  canUioJ.  This 
is  also  a  native  of  the  West  Indies.  It  grows  on 
a  moderately-sized  spreading  tree,  with  slender 
flexile  branches.  There  are  some  species,  or,  at 
least,  varieties  of  the  fruit.  The  star  apple,  pro- 
perly so  called,  bears  fruit  resembling  a  large 
apple,  which,  in  the  infflde,  is  divided  into  ten 
cells,  each  containing  a  block  seed,  surrounded 
by  a  gelatinous  pulp.  The  West  Indian  damson 
plum  has  small  fruit,  and  is  chiefly  foimd  in  the 
woods.  The  milky  juice  of  the  star  apple,  both 
of  the  tree  and  the  frtdt,  before  it  is  ripe,  is  re- 
markably astringent ;  but  when  the  fruit  ripens, 
it  is  sweet  and  very  agreeable  to  the  taste. 

Grenadillas  (paetifiora).  The  passifloras 
are  a  very  numerous  race.  They  are  mostiy  na- 
tives of  the  West  Indies  and  the  tropical  parts 
of  America,  from  which  some  of  the  specieahave 
been  introduced  into  this  country,  chiefly  on  ao- 
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count  of  the  beauty  of  their  flowers.      Few  of 
the  species  bear  fruit  in  this  country. 

The  grenadiUas  with  which  we  are  best  ac- 
quainted are  those  of  the  West  India  islands,  the 
chief  of  which  are  the  purpU-firuited  (pamflora 
edidisjy  the  pamflora  qwadrangulariSy  and  the 
water-Umon  (passiflora  laurifoliaj.  The  first 
is  thus  described  by  Sabine :  "  The  stem  is  thick 
and  woody,  the  leaves  three-lobed,  and  of  con- 
siderable size.  The  flowers,  proceeding  from  the 
axilla  of  the  leaves,  are  fragrant,  and  of  a  white 
colour,  tinged  with  purple.  The  fruit,  when 
unripe,  is  green ;  but  as  it  ripens,  changes  to  a 
dark  livid  purple,  and  much  resembles  the  fruit 
of  the  purple  egg  plant.  The  shape  is  elliptic, 
an  inch  and  a  hedf  in  diameter,  and  two  inches 
from  the  stalk  to  the  top.  The  pulp  is  orange 
coloured,  and  the  seeds  numerous ;  the  taste  acid, 
and  the  flavour  somewhat  like  that  of  the  orange. 
It  is  a  native  of  the  Brazils,  was  introduced  from 
Portugal,  by  Boehm,  in  1810,  and  has  produced 
fruit  abundantly  in  the  stoves  at  Walton  on 
Thames,  at  the  ro3ral  gardens  at  Windsor,  and 
other  places.  Such  is  the  rapid  growth  of  this 
species,  that  a  single  plant  will,  in  one  season, 
extend  in  a  line  over  upwards  of  forty  feet  of 
glass,  in  which  space  it  will  produce  from  400  to 
500  fruit. 

The  flesh-coloured  grenadiUa  fp.  inoamataj 
has  a  perennial  root,  sending  up  annually  a  num- 
ber of  herbaceous  shoots,  with  three-lobed  leaves, 
and  sweet  scented  flowers,  variegated  with 
purple,  and  appears  from  July  to  September. 
The  fruit,  when  ripe,  is  about  the  size  of  an 
apple,  orange  coloured,  with  a  Swedish  yellow 
pulp.  It  is  a  native  of  Virginia,  was  cultivated 
in  Uie  open  air,  by  Parkinson,  in  1620,  and  af- 
terwards by  Miller,  in  the  stove,  with  whom  it 
bore  fruit. 

The  pamflora  quadrangularis  is  the  most 
valuable  for  cultivation  here ;  and  it  has  borne 
fruit  in  the  gardens  of  the  Horticultural  Society. 
The  water  lemon  is  a  larger  and  more  woody 
plant ;  the  flowers  are  handsome  and  very  fra- 
grant ;  and  the  fruit  something  in  the  shape  and 
of  the  size  of  a  lemon,  fiiU  of  a  watery  but  very 
agreeable  tasted  juice,  whence  the  name.  The 
plant  grows  wild  in  Uie  woods,  but  is  often  cul- 
tivated for  the  sake  of  its  fruit.  It  was  intro- 
duced into  England  about  the  same  time  with 
the  pine  apple ;  but  it  has  not  met  with  equal 
attention. 

On  the  American  continent,  and  especially  in 
Brazil,  where  the  productions  of  the  vegetable 
kingdom  are  very  numerous  and  luxuriant,  there 
are  many  varieties  of  grenadilla,  if  not  distinct 
species,  with  which  botanists  do  not  appear  to 
be  very  well  acquainted ;  indeed,  the  forests  and 
savannahs  of  Brazil  appear  to  offer  the  richest 
harvest  for  botanical  research  of  any  places  now 
on  the  surfiaoe  of  the  globe.    Pi90y  in  his  natural 


history  of  Brazil,  enumerates  and  gives  figures 
of  several  sorts  of  grenadilla,  under  the  name  of 
Murucuja.  One,  he  says,  has  five-lobed  leaves 
and  purple  flowers,  with  oblong  fruit,  larger 
than  any  European  pear,  filled  with  a  mucila- 
ginous pulp,  of  a  scent  and  flavour  that  nothing 
can  exceed.  Another  has  the  same  leaf  and  fla- 
vour, but  fruit  in  the  form  and  size  of  an  apple, 
the  pulp  of  which  has  a  vinous  flavour.  There 
are  many  other  sorts,  but  these  are  described  as 
the  best.  The  grenadillas  generally,  which  are 
called  parchas  by  the  Spaniards,  have  a  pleasant 
sweetish  add,  with  a  fragrance  something  be- 
tween that  of  a  melon  and  a  strawberry. 


CHAP.  XXXVIII. 

THE  MBLON,  CUCUMBER,  GOUKDS,  LOVE  APPLE, 
EGO  PLANT,  &C. 

The  natural  fisanily  cucwrhUaoeas  consists  of 
large  herbaceous  plants,  frequently  with  twining, 
climbing  stems,  and  covered  with  short,  very 
stifle  hairs.  The  leaves  are  alternate,  petiolate, 
and  more  or  less  lobed.  The  tendrils,  which  are 
simple  or  branched,  arise  beside  the  petioles. 
The  flowers  are  generally  unisexual,  and  monoe^ 
cious,  very  rarely  hermaphrodite.  The  fruit  is 
fleshy,  mostly  sweet,  watery,  cooling,  and  pleasant 
to  the  taste;  or  bitter,  drastic,  and  purgative  in 
its  qualities.  The  seeds,  when  the  fruit  is  ripe, 
seem  scattered  in  the  midst  of  a  filamentous  or 
fleshy  cellular  tissue. 

The  principal  genera  of  this  &mily  are :  The 
cucumiB,  cucurbita,  pepo,  ecballium,  memordica, 
bryonia,  gronovia.  Thus  including  several  es- 
teemed and  cooling  fruits,  as  the  melon,  gourds, 
cucumber;  as  also  the  colocynth  and  bryons,  both 
drastic  purgatives.  The  papaw  tree,  classed 
among  this  family,  is  a  remarkable  deviation  from 
the  ordinary  herbaceous  and  climbing  character 
which  distinguishes  the  others. 

The  Melon,  (cucumU  melo,)  MonoBcia.mon' 
a/ndria  of  Linn. 

The  melon  is  the  richest  and  most  highly  fla- 
voured of  all  the  fleshy  fruits.  It  is  often  said 
to  be  a  native  of  the  central  parts  of  Asia,  and 
to  have  been  first  brought  into  Europe  from 
Persia;  but  the  date  of  its  first  culture  is  so  re- 
mote, that  there  is  no  certain  knowledge  on  the 
subject.  Pliny  and  Columella  describe  the  fond- 
ness of  the  Emperor  Tiberius  for  melons,  and 
detail  the  contrivances  by  which  they  were  pro- 
cured for  him  at  all  seasons.  Stoves  appear  to 
have  been  used  in  this  process;  so  that  forcing- 
houses  were  not  unknown  to  the  Romans.  The 
melon  has  certainly  been  generally  cultivated  in 
England  since  about  the  middle  of  the  sixteenth 
century;  how  much  earlier  is  not  known.    It  is 
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highly  probable  that  those  eodeeiastice  who  pud 
each  attention  to  the  other  firaits  grown  in  Italy 
and  Fnmee,  would  not  neglect  one  bo  delicious 
as  the  melon;  and  it  is  distinctly  said  by  awriter 
on  &itiah  Topography,  Gough,  that  the  culti- 
vation of  the  mel(m  in  England  preceded  the 
wars  of  York  and  Lancaster,  but  that  it  was  de- 
stroyM  in  the  times  of  ci^  trouble  thai  suc- 
ceeded. It  is  probable,  howeyer,  that  the  mdon 
was  confounded  with  the  pumpkin  by  the  earlier 
writers  whom  Cough  consulted.  While  in 
France,  and  in  England,  melons  are  grown  as  an 
article  of  luxury,  in  some  parts  of  the  East  they 
are  used  as  a  chief  necessary  of  life.  Niebuhr, 
the  celebrated  trayeller,  says,  **  of  pumpkins  and 
melons,  seyeral  sorts  grow  naturally  in  the  woods, 
and  serre  for  feeding  camels;  but  the  proper 
melons  are  planted  in  the  fields^  where  a  great 
TBriety  of  them  is  to  be  found,  and  in  such  abun- 
dance, that  the  Arabians  of  all  ranks  use  them, 
for  some  part  of  the  year,  as  their  principal  article 
of  food.  They  afford  a  very  agreeable  liquor. 
When  its  fruit  is  nearly  ripe,  a  hole  is*  pierced 
into  the  pulp ;  this  hole  Is  then  stopped  with 
waXf  and  the  melon  left  upon  the  stalk.  Within 
a  few  days  the  pulp  is,  in  consequence  of  this 
process,  conyerted  into  a  delicious  liquor." 

Although  the  melon  is  a  very  delicious  fruit, 
it  is  not  one  of  the  most  wholesome,  more  espe- 
cially in  cold  climates,  where,  if  eaten  in  any 
considerable  quantity,  it  is  apt  to  derange  the 
stomach,  unless  corrected  by  warm  and  stimu- 
lating ingredients;  and  the  same  remark  may  be 
Implied  to  the  cucumber. 

Small  melons  are,  when  equally  ripe,  more 
highly  flavoured  than  large  ones.  In  general, 
however,  the  fruit  is  chosen  as  much  for  show 
as  for  use,  and  thus  the  large  ones  are  preferred. 
Indeed,  in  almost  all  the  cultivated  fruits  and 
vegetables,  quality  is  very  apt  to  be  sacrificed  to 
appearance ;  as  in  the  markets  the  articles  are 
bought  by  the  judgment  of  the  eye,  and  not  by 
that  of  the  palate.  To  obtain  the  large  size,  a 
ranker  manuring  and  higher  culture  must  be 
resorted  to  than  are  altogether  consistent  with 
the  natural  development  of  the  juices  of  the 
plant. 

Of  the  melon  there  are  many  varieties,  and 
the  number  of  them  is  constantly  increasing. 
Seventy-one  are  enumerated  in  the  Fruit  Cata- 
logue of  the  Horticultural  Society.  The  Can- 
taloupe is  one  of  the  best.  It  obtains  its  name 
frT>m  a  seat  belonging  to  the  Pope,  not  far  from 
Rome,  where  it  was  probably  first  cultivated  in 
Europe,  and  whence  it  has  spread  into  most 
countries.  The  Cantaloupe  is  of  a  middling  size, 
nearly  round  in  form,  and  remarkably  rough  and 
irregular  in  the  surface.  The  colours,  both  of 
the  snriace  and  the  flesh,  vary ;  the  former  fiY)m 
orange  mottled  with  green,  to  green  mottled  with 
black ;  and  the  latter  from  white,  or  nearly  so. 


to  orange  tinged  with  rose  colour.  The  flesh  of 
some  varieties  is  greenish ;  but  these  are  inferior 
to  the  others.  When  melons  of  this  sort  are 
equally  ripened,  it  may  be  considered  as  a  gen- 
eral rule,  that  those  which  are  darkest  on  the 
outside,  most  richly  tinted  in  the  flesh,  and  of  a 
moderate  size,  have  the  most  high  and  musky 
flavour. 

There  is  also  a  small  African  or  Egyptian  melon, 
the  flesh  of  which  is  green,  of  a  particular  ex- 
cellence. Frederick  the  Great  was  passionately 
fond  of  these  melons;  and  Zimmerman,  who  at- 
tended him  in  his  last  illness,  finding  him  very 
ill  from  indigestion,  discovered  that  he  ate  three 
or  fbur  of  them  daUy  for  breakfitft.  On  remon- 
strating with  the  king,  the  only  answer  that  the 
physician  could  get  was,  that  the  king  would 
send  him  some  of  the  fruit  to  taste  the  next  day, 
as  if  its  exceUence  would  be  a  sufficient  apology 
for  the  habitual  indiscretion. 

The  Romana  is  also  a  fine  lemon;  and  it  ripens 
earlier  than  the  Cantaloupe.  The  sur&ce  is  often 
netted.  It  is  of  an  oval  shape,  highly  flavoured, 
and  when  good,  very  heavy  and  solid. 

The  Salonica,  which  has  been  but  recently  in- 
troduced into  this  country,  is  a  beautifril  melon. 
It  is  spherical,  smooth,  and  of  a  fine  golden  colour. 
The  flesh  is  white,  very  sweet,  and  in  consistency 
resembling  the  water  melon.  The  Salonica  pre- 
serves its  qualities,  though  it  is  veiy  large ;  and 
with  good  culture  specimens  may  be  had  weigh- 
ing seven  or  eight  pounds. 

The  small  Portugal  is  a  very  early  and  produc- 
tive melon,  but  not  remarkable  for  flavour.  The 
rock  melons  are  thickly  set  with  knobs;  they  are 
of  various  colours,  and  some  of  them  or  veiy 
fine  flavour.  The  oblong-ribbed  is  marked  into 
segments  fr^m  the  root  to  the  crown;  it  is  ver^' 
productive;  and  the  flavour  is  so  high,  that  it  is 
sometimes  called,  by  way  of  eminence,  the  musk 
melon. 

The  melon  in  this  climate,  to  be  raised  to  per- 
frotion,  requires  the  aid  of  artificial  heat  and 
glass  throughout  eveiy  stage  of  its  culture.  Its 
minimum  temperature  may  be  estimated  at  66°, 
in  which  it  will  germinate  and  grow;  but  it  re- 
quires a  heat  of  fr^m  75^  to  80^  to  ripen  its 
fruit,  which,  in  ordinary  cases,  it  does  in  four 
months  from  the  time  of  sowing  the  seeds.  A 
rich  mould  of  vegetable  extract,  with  sand,  is 
the  most  suitable  soU. 

The  melons  of  Persia  have  long  borne  a  high 
character.  "Persia,"  says  Malte  Bran,  writing 
aft^r  Chardin,  Oliver,  and  Langles,  "  is  consoled 
for  the  occasional  fiiilure  of  her  grain  crop,  by 
the  fineness  of  her  fruits.  There  are  twenty 
sorts  of  melons,  the  finest  in  Ehorassan.  In 
Persia,  this  fruit  is  extremely  succulent,  and 
contributes  greatly  to  health.  They  are  some- 
times so  large,  that  three  or  four  are  a  full  load 

for  a  man."    It  was  not  till  lately  that  the  seeds 
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of  melons  were  received  here  direct  from  that 
country.  In  1824^  Mr  Willock,  the  Ambassador 
to  the  Court  of  Persia^  sent  a  parcel  of  seed,  and 
another  parcel  in  the  spring  of  1826.  An  ac- 
count of  ten  varieties  of  these  melons,  by  Mr 
Lindley,  was  read  before  the  Horticultural  So- 
ciety in  September,  1826 ;  and  the  individual 
fruits  referred  to  were  the  produce  of  the  So- 
ciety's garden  that  season. 

The  Persian  melons  are  extremely  rich  and 
sweet;  and  instead  of  the  thick  rind  of  the  common 
melons,  they  have  a  very  thin  and  delicate  skin, 
which  makes  a  fruit  of  the  same  apparent  size 
contain  nearly  twice  as  much  edible  matter.  In 
addition  to  this,  the  melons  are  beautiful,  and 
they  bear  abundantly ;  but  they  require  a  great 
deal  of  care.  In  the  warm  climate  of  Persia, 
the  only  attention  which  they  ask  from  the  cul- 
tivator is  to  be  regularly  watered;  and  though 
the  melons  may  be  supplied  with  water  artifi- 
cially, the  air,  in  their  native  country,  is  still 
very  dry:  this  humid  soil  and  dry  atmoi^here 
are,  as  Mr  Lindley  remarks,  very  difficult  to  be 
obtained  in  this  country.  The  covering  which 
is  requisite  for  confining  the  heat,  confines  also 
the  moisture  raised  by  evaporation.  It  is  fur- 
ther judiciously  observed  in  this  paper,  that  the 
supply  of  water  should  be  at  the  roots,  and  not 
over  the  plant;  and  that  the  air  should  be  kept 
warm  by  repeated  changes  of  soil  on  the  surfiice, 
and  dry  by  abundant  ventiUation.  Some  of  the 
melons,  of  which  Mr  Willock  furnished  the  seed, 
are  ready  for  the  table  as  soon  as  cut;  and  some 
are  winter  melons,  which  must  be  kept  for  some 
months  before  they  are  eaten. 

Thb  Gucumbbr,  fcueumis  saHva*)  The  cu- 
cumber is  an  annual  plant,  a  native  of  the  East 
Indies;  and  was  introduced  into  this  country 
about  the  year  1673.  In  England  it  is  cultivated 
generally  and  extensively  in  forciQg  frames,  and 
in  the  open  air;  and  in  great  quantities  near  large 
cities.  In  Hertfordshire,  whole  fields  are  annu- 
ally seen  covered  with  cucumbers,  without  the 
aid  of  dung  or  glass;  and  the  produce  is  sent  to 
London  for  pickling.  In  March  cucumbers  are 
sold  in  the  London  market  for  a  guinea  a  dozen; 
in  August  and  September  they  may  be  bought 
for  a  penny  per  dozen.  The  village  of  Sandy,  in 
Bedfordshire,  has  been  known  to  furnish  10,000 
bushels  of  pickling  cucumbers  in  one  week. 

In  the  East  the  cucumber  has  been  very  ex- 
tensively cultivated  from  the  earliest  periods,  as 
well  as  most  of  the  other  species  of  gourd.  When 
the  Israelites  complained  to  Moses  in  the  wilder- 
ness, comparing  their  old  Egyptian  luxuries  with 
the  manna  upon  which  they  were  fed,  they  ex- 
claimed, *'We  remember  the  fish  which  we  did 
eat  in  Egypt  freely, — ^the  cucumbers  and  the 
melons."  Hasselquist,  in  his  Travels,  states  that 
these  cooling  fruits  still  form  a  great  part  of  the 
food  of  the  lower  class  of  the  people  in  Egypt, 


especially  during  the  summer  months;  and  that 
the  water  melon  in  particular,  which  is  culti- 
vated in  the  alluvial  soil  left  by  the  inundation 
of  the  Nile,  serves  them  for  meat,  diink,  and 
physic.  The  cucumber  of  Syria  was  cultivated 
in  large  open  fields,  in  which  a  hut  was  erected 
for  the  abode  of  the  watchman,  who  guarded  the 
firuit  against  foxes  and  jackals.  These  fields, 
doubtless,  were  far  away  from  the  habitations  of 
men;  for  Isaiah,  speaking  of  the  desolation  of 
Judah,  says,  ^'The  daughter  of  Zion  is  left  as  a 
cottage  in  a  vineyard,  as  a  lodge  in  a  garden  of 
cucumbers."  In  India,  beyond  the  Ganges, 
bishop  Heber  saw  a  man  in  a  small  shed  of  bam- 
boos and  thatch,  watching  a  field  of  cucumbers; 
and  he  was  naturally  interested  in  the  circum- 
stance, as  being  the  same  custom  to  which  Isaiah 
alludes.  He  again  observed  a  watcher  of  cu- 
cumbers, who  lighted  a  fire  during  the  night,  to 
keep  off  the  wild  dogs  and  wolves  from  his  fruit. 
On  the  west  side  of  the  Jordan,  Burckhadt  saw 
fields  of  cucumbers. 

The  cucumber  has  been  knovm  in  England 
firom  the  very  earliest  records  of  horticulture. 
Crough  says,  that  it  was  common,  like  the  melon, 
in  the  time  of  Edward  III;  but  being  neglected 
and  disused,  became  entirely  forgotten,  till  the 
reign  of  Henry  VIII.  It  was  not  genially  cul- 
tivated till  about  the  middle  of  the. seventeenth 
century.  There  are  many  varieties  of  cucum- 
bers. 

Some  cucumbers  are  cultivated  for  their  fan- 
tastic shapes,  of  whidi  the  snake  is  remarkable 
for  its  great  length  and  small  diameter;  but  it  b 
of  no  value,  except  for  show. 

For  raising  cucumbers  in  the  open  air,  a  warm 
border  is  chosen  exposed  to  the  sun.  Dig  up  the 
soft  mould,  and  sow  the  seeds  in  the  beginning 
of  June;  and  when  the  plants  come  up  train  the 
shoots,  and  water  them  in  dry  weather  in  the 
morning  or  evening,  keeping  the  soil  always 
moist.  The  fruit  will  be  ready  in  the  end  of 
July  or  in  August. 

Though  cucumbers  are  thus  extensively  used, 
they  are  not  esteemed  a  very  safe  article  of  food 
by  our  dieticians.  The  late  Mr  Abemethy  gave 
a  quaint  receipt  for  their  use,  which  was  to  peel 
off  the  cucumber,  slice  it,  pepper  it,  put  vinegar 
to  it,  and  then  throw  it  out  at  the  window. 

GrouRns,  Ccucurhita.J  Of  the  gourd  there  are 
many  varieties,  some  of  them  of  beautiful  form 
and  colour,  and  others  of  an  immense  size.  In 
England,  however,  they  are  cultivated  more  as 
matters  of  curiosity  than  for  food.  One  sort, 
the  pumpkin  (cucurbita  pepo^J  is  occasionally 
eaten,  but  always  in  a  baked  state,  and  combined 
with  other  substances  of  liigher  flavour.  In 
warm  situations,  and  when  highly  manured,  it 
grows  luxuriantly  in  the  open  air;  and  villagers 
sometimes  grow  it,  and,  when  ripe,  convert  it 
into  a  sort  of  pie,  by  cutting  a  hole  in  the  side, 
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extracting  the  seeds  and  filaments^  stuffing  the 
cavity  with  apples  and  spices,  and  baking  the 
whole.  The  pumpkin  seems  to  have  been  earlier 
introduced  into  general  culture  than  either  the 
cucumber  or  the  melon:  the  pumpkin  is,  in  ftct, 
the  melon  of  the  old  English  writers,  the  true 
melon  being  then  styled  the  musk  melon.  The 
pumpkin  or  gourd  enters  more  into  the  cookery 
of  the  southern  nations  on  the  continent,  than 
into  those  of  Britain. 

The  squashy  (cueurbita  mehpepo^)  has  a  large 
fruit,  reddish,  yellow,  or  yellowish- white,  within 
and  without;  of  a  round  form,  but  often  flattened 
at  top  and  bottom :  occasionally  warted.  It  is 
cultivated  in  America  as  an  article  of  food. 

The  water  mehn^  (cuewrbita  eUrtdhu,)  This 
is  readily  distinguished  from  all  the  other  species, 
by  its  deeply  cut  leaves.  The  fruit  is  roundish, 
large,  smooth;  often  a  foot  and  a  half  in  length, 
with  a  white  icy  flesh,  streaked  with  dark  red 
and  black  seeds.  It  is  much  cultivated  in  the 
warm  countries  of  Europe,  and  also  in  Asia, 
Africa,  and  America,  for  its  cooling  quality.  It 
is  said  to  be  a  native  of  the  Levant,  but  it  is 
probably  indigenous  to  many  other  countries. 
Hasselquist  says,  ^Hhe  Arabians  call  it  batech. 
It  is  cultivated  on  the  banks  of  the  Nile,  in  the 
rich  clayey  earth  which  subsides  during  the  in- 
undation, from  the  banning  of  May  until  the 
overflowing  of  the  Nile,  towards  the  end  of  July 
or  banning  of  August;  and  in  the  island  Delta, 
especially  at  Burlos,  from  whence  the  largest 
and  best  are  procured.  This  fruit  serves  the 
Egyptians  for  meat,  drink,  and  physic.  It  is 
eaten  in  abundance  during  the  season,  even  by 
the  richer  sort  of  people;  but  the  common  people, 
on  whom  Providence  hath  bestowed  nothing  but 
poverty  and  patience,  scarcely  eat  any  thing  but 
these  during  their  season,  and  are  obliged  to  put 
up  with  worse  fare  at  other  times.  They  eat 
them  with  a  little  bread,  and  scarcely  ever  taste 
them  in  their  ripe  state.  The  juice  also  serves 
them  for  a  refreshing  drink;  for  this  purpose 
they  make  a  hole  in  the  melon,  whence  all  the 
juice  coUects.  A  variety  of  a  softer  and  more 
juicy  nature  also  supplies  them  with  physic,  but 
this  kind  is  more  rare;  it  also  comes  from  Burlos. 
When  it  is  very  ripe,  almost  approaching  to 
putridity,  the  hollow  part  of  it  collects  the  juice, 
and  mixing  it  with  a  little  sugar  and  rose-water, 
they  administer  it  in  burning  fevers,  being  the 
only  medicine  which  the  common  people  use  in 
those  maladies.** 

By  Europeans  this  fruit  should  be  eaten  with 
great  caution,  especially  during  the  heat  of  the 
day,  and  after  exercise.  Instances  of  sudden 
death  have  followed  the  eating  of  this  fruit  in  any 
quantity.  It  is  said  also  to  &vour  the  produc- 
tion of  intestinal  worms  in  those  who  live  much 
on  it. 

The  orange  fruited  gourde  (eueurhita  aurantia) 


is  a  native  of  the  East  Indies.  It  is  a  very  hand- 
some variety,  but  cultivated  only  as  a  curiosity, 
The  calabash  or  bottle  gourd,  (cucwrhUa  lagen- 
artay)  is  similar  to  the  other  in  quality,  and  gets 
its  trivial  name  as  well  from  its  form  as  from  the 
use  to  which  the  hard  and  tough  rind  is  applied. 
It  is  a  native  both  of  the  East  and  the  West 
Indies;  and  the  humbler  inhabitants  employ  these 
gourds  as  ready  made  bowls  and  other  vessels. 
-In  some  parts  of  the  East,  gourds  are  sufficiently 
large  to  support  a  man  in  the  water,  who  floats 
upon  a  cross  bar  fastened  to  the  top  of  two  of 
vast  dimensions.  The  Arabians  call  the  bottle 
gourd  charrah.  The  poor  people  eat  it  boiled 
with  vinegar,  or  fill  the  shell  with  rice  and  meat, 
and  thus  make  a  kind  of  pudding  of  it. 

Vegetable  marrow  (cuewrbita  succaday)  is  a  very 
important  gourd;  and  though  it  has  been  but 
lately  introduced  into  this  country,  it  is  already 
cultivated  to  a  considerable  extent.  It  is  straw 
coloured,  of  an  oval  or  elongated  shape,  and  when 
full  grown  attains  the  length  of  about  nine 
inches.  When  very  young,  it  eats  well,  fried  in 
butter;  when  half  grown,  it  may  be  cooked  in  a 
variety  of  ways,  and  is  peculiarly  soft  and  rich, 
having  an  oily  and  almost  an  animal  flavour; 
when  fully  matured,  it  may  be  made  into  pies, 
for  which  purpose  it  is  much  superior  to  any  of 
the  other  gourds.  But  it  is  in  Uie  intermediate 
or  half  grown  state  only,  that  it  deserves  its 
common  appellation  of  vegetable  marrow.  The 
vegetable  marrow  gourd  is  a  native  of  Persia; 
but  if  the  soil  on  which  it  is  placed  be  rich  and 
warm  enough,  it  thrives  very  well  with  us  in  the 
open  air. 

"I  have  been  able,'*  says  Mr  Sabine,  "to  ob- 
tMU  but  very  imperfect  accounts  of  the  origin  of 
this  gourd .  It  was  certainly  new  in  this  country 
within  a  few  years;  and  I  think  the  most  proba- 
ble accoimt,  of  the  many  that  I  have  heard,  of 
its  introduction,  is,  that  the  first  seeds  were 
brought  here  in  one  of  our  East  India  ships,  and 
came  probably  from  Persia,  where,  as  I  am  told, 
it  is  known,  and  called  cicader.  Its  cultivation 
is  easy."  If  any  other  kind  of  gourd  grow  in 
the  neighbourhood,  no  reliance  can  be  placed  on 
the  goodness  of  the  seed  of  the  vegetable  mar- 
row. 

The  Papaw,  (earica  papaya,)  Though  the 
papaw  tree  is  now  found  in  the  East  as  well  as 
in  the  West,  it  is  generally  understood  to  be  a 
native  of  America,  and  to  have  been  carried  to 
the  East  about  the  time  of  the  first  intercourse 
between  the  two  continents.  The  papaw  rises 
with  a  hollow  stem  to  the  height  of  about  twenty 
feet,  after  which  it  has  a  head  composed,  not  of 
branches,  but  of  leaves  and  very  long  foot-stalks. 
The  male  and  female  flowers  are  on  difierent 
trees :  the  female  flowers  are  bell-shaped,  laige, 
generally  yellow,  and  followed  by  a  fleshy  fruit, 
about  the  size  of  a  small  melon.    The  tree,  and 
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even  the  fruit,  are  fuU  of  an  acrid  milky  juice; 
but  the  fruit  ia  eaten  with  sugar  and  pepper,  like 
melon;  and  when  the  half  grown  fruit  ia  pro- 
perly' pickled,  it  is  but  little  infeiior  to  the 
pickled  mAngo  of  the  Eaat  Indies.  There  an 
many  forms  in  tba  &uit,  and  some  Tsrietiee  in 
thecolonrof  tbeflofrer  of  the  papaw:  and  there 
is  also  a  dwarf  speciea;  though,  as  this  has  been 
obaetred  chieflj  in  arid  aitaatioas,  it  maybe  the 
common  sort  stunted  fbr  want  of  moisture. 

LoTK  Appli,  {tolanuin  (fo^jenieuai,}  The 
natunl  &ittily  vjlaitMi,  contains  plants  for  the 
meet  part  of  a  norootic  and  poisonous  quality, 
u  the  deadly  nightshade,  henbane,  stisnunonium, 
toboeco,  and  seTeial  others.  It  also  contains  a 
species  whose  nwls  are  edible,  the  potato  already 
described,  and  the  following  edible  fruits. 


The  love  apple,  or  tomata,  is  a  native  of  the 
tropical  parts  of  South  America;  but  as  it  now 
thrives  well  in  the  warmer  countries  of  Europe, 
rtndwill.if  the  plants  arefbtworded  in  a  hot-bed 
in  the  early  part  of  the  season,  produce  fiuit 
with  as  much  certainty  in  this  couutiy,  upon  a 
warm  border,  it  may  be  considered  as  naturalized 
In  the  temperate  regions.  It  is  an  annual:  the 
leaves  and  flowers  have  some  reeemblance  to  those 
of  the  potato,  only  the  latter  are  yellow.  The 
frnit,  when  ripe,  attaina  the  size  of  a  small  apple. 
It  b  compressed  at  the  crown  and  base,  and  fur- 
rowed along  the  sides;  the  whole  ia  of  uniform 
colour,  and  smooth  and  shining.  There  ore  some 
varietiee  both  in  the  shape  and  colour  of  the 
frnit;  bi^ht  red  and  orange  are  the  prevailing 
colours.  The  love  apple  is  used  for  eating  in 
every  stage  of  its  growth.  When  green,  it  ia 
pickled  or  preserved;  when  ripe,  it  is  employed 
for  soups  and  sauces,  and  the  juioe  ia  made  into 
a  kind  of  ketchup.  In  this  country,  however, 
where  the  culture  requires  a  good  deal  of  care, 
except  in  favourable  utuations,  the  love  apple  ia 
not  in  very  general  use;  but  in  warmer  countries 
it  b  in  much  more  esteem,  so  that  in  Italy,  whole 
fields  are  covered  with  it,  and  it  is  a  general 
article  at  table. 

Rnmboldt  desraibes  a  species  of  the  taZanuM, 
which  he  conceives  indigenoua  to  the  lale  of  Cura, 
and  which  is  at  present  cultivated  in  many  parte 


of  South  America.  The  frnit  is  round  and  amall, 
but  very  sovowy. 

The  t^  plant  belong*  to  the  same  bmily,  has 
the  same  habita,  and  requires  nearly  the  mtae 
culture  as  the  love-^>^e.  It  is  finind  in  the 
warmer  parts  of  Afrh^,  Ana,  and  America:  it 
is  an  annual;  rises  to  the  height  of  about  two 
feet;  bears  l^ht  violet  flowers,  which  are  followed 
bylai^fleshy  berries,  having  the  nEes&d  shape, 
and,  in  the  white  varieties,  very  mnch  the  colour 
and  Tesemblanee  of  eggs,  wlienoe  the  common 
name.  The  forms  of  the  ^g  plant  are  globe- 
shaped  and  ovsl;  and  some  of  both  forma  an 
white,  and  others  purple  or  mottled.  The  egg 
plant,  according  to  the  Hortus  Kewensis,  has 
been  cultivated  in  ElngUnd  ainoe  the  year  1596; 
but  it  has  seldom  been  made  use  of  as  an  article 
of  cookery.  Even  on  the  continent,  when  the 
temperature  (^reee  better  with  its  habits,  it  has 
not  so  maoh  flavour  as  the  loveqiple;  but  still  it 
is  used  in  soups  and  stews,  and  Is  also  eaten  diced 
and  fried  with  oil  or  butter.  Though  the  young 
planta  reqiure  to  be  forwarded  in  a  hot-bed,  they 
may  afterwarda  be  nude  to  produce  froit  on 
warm  and  sheltered  borders;  and  both  they  and 
the  love  apple  succeed  best  when  idooed  agiunat 
a  sonny  wall. 

Besides  the  white  egg  plant,  (the  golanum  me- 
longma  of  Linweus,)  which  has  been  long  culU- 
vated  as  a  curiosity,  though  never  used  aa  food, 
there  are  seveml  others;  and  M.  Dunal,  in  hia 
Hiatory  of  Solanmu^  has  separated  the  edible 
ones,  of  which  he  has  enumerated  four  varietiee, 
into  the  species  of  loloKom  etevlmaum.  The 
round  and  the  long  variety  of  the  esculent  ore 
both  cultivated  in  the  garden  of  the  Horticul- 
tural Society.  The  plants,  which  are  annuals, 
are  rused  to  the  height  of  nine  or  ten  inchea  in 
the  atove,  and  then  planted  on  the  borden  in  the 
open  wr,  where  Uiey  grow  to  the  height  of  be* 
tween  two  and  three  feet.  The  frnila  of  both 
are  large:  therDnnd,orRitherova](forthat  is  its 
proper  sh^>e,  is  four  inches  long,  and  about  thrae 
thick.  This  variety  ia  called  the  Hanunoth  egg 
plant.  The  long  has  larger  fruit,  measuring 
sometimes  as  much  as  eight  inches  In  length, 
Theyvary  much  more  in  colour  than  the  round, 
some  of  them  being  streaked  with  yellow.  Other 
varieties  ore  described  aa  being  found  in  India; 
but  the  seeds  that  have  been  sent  to  this  country 
have  produced  fruit  mmilu  to  the  Idnds  now 
mentioned. 

Various  species  of  the  solannm  are  common  in 
the  Levant :  and  three  ore  particularly  described 
by  Dr  WaUi  in  the  Horticaltnral  Transaetions. 
The  fbllowing  ia  the  enbslanoe  of  his  oommuni- 

iSbloMtM  .Xthiopimm  is  the  scariet  egg  plant, 
of  which  the  fruit  is  produced  in  the  neighbour- 
hood of  Constantinople;  but  it  is  rare,  being 
never  sold  in  the  market^  and  but  seldom  seen 
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in  private  gaidens.    It  is  used  as  an  ingredient 
inaonpe. 

Sokmmm  Sodomemn  is  a  purple  egg  plant,  of 
which  thd  froit  is  laige  and  handsome.  A  spe- 
€»ea  of  ^fmps  often  attacks  and  punctures  the 
rind;  upon  which  the  whole  fruit  gangrenes, 
and  18  conmerted  into  a  suhstanoe  like  ashes, 
while  the  outside  is  fiur  and  heautifuL  It  is 
found  on  the  borders  of  the  Dead  sea,  and  is  that 
apple,  the  extenial  beauty  and  the  internal  de- 
ception of  which  have  been  so  celebrated  in  fiibu- 
lous^  and  so  perplexing  in  true  history. 


^  Dead  soft  fruits,  that  tempt  the  eye, 
Bat  tum  to  ashes  on  the  lipsj 


n 


The  dreadfiil  judgment  of  the  cities  of  the 
plain,  recorded  in  sacred  history — ^the  desolation 
around  the  Dead  sea — ^the  extreme  saltness  of  its 
waters,  the  bitumen,  and,  as  is  reported,  the 
smoke  that  sometimes  issued  from  its  8urfiK» — 
were  all  calculated  for  making  it  a  fit  locality  fbr 
superstitious  terrors ;  and  among  the  rest  were 
the  celebrated  apples  which  are  mentioned  by 
Josephus,  the  historian  of  the  Jews,  not  as  &bu- 
lous  matters  of  which  he  had  been  told,  but  as 
real  substances  which  he  had  seen  with  his  own 
eyes.  He  says,  they  ^  have  a  fidr  colour,  as  if 
they  were  fit  to  be  eaten ;  but  if  you  pluck  them 
with  your  hand,  they  vanish  into  smoke  and 
ashes.^ 

Milton,  who  collected  all  of  history  or  fable 
that  could  heighten  the  effdct  of  his  poem,  refers 
to  those  apples  as  adding  new  anguish  to  the 
fidlen  angels,  after  they  had  been  transformed 
into  serpents,  upon  satan's  return  from  the 
temptation  of  man. 


^"^  There  stood 

A  grove  bard  by, 

•  laden  with  fwr  fruit,  like  that 

WUeh  grew  in  Paradise,  the  bait  of  Eve, 
Us'd  by  the  Tempter :  on  that  prospect  strange 
Tlieir  earnest  eyes  they  fix'd,  imagining, 
For  one  forbidden  tree,  a  mnltitade.' 


n 


"  They  parched  with  scalding  thirst,  and  hunger  fierce, 

'  could  not  abstain ; 
But  on  they  rolled  in  heaps,  and  up  the  trees 
Climbing,  sat  thicker  than  the  snaky  locks 
That  carl'd  Megsua :  Qxeedily  they  pluok'd 
The  fruitage  fiur  to  sight,  like  that  which  grew 
Near  that  bituminous  lake  where  Sodom  placed; 
This  mose  delusive,  not  the  touch  but  taste 
Deceives;  they  fondly  thinking  to  allay 
Their  thirst  with  gust,  instead  of  fruit 
Chew'd  bitter  ashes,  which  the  offended  taste 
With  sputtering  noise  r^eoted." 

Henry  Teonge,  a  chaplain  in  the  English  fleet, 
whose  Diary  was,  a  few  years  since,  published 
from  the  original  manuscript,  so  well  describes 
the  real  condition  of  the  decayed  iolcmum  sodo- 
fMumy  which  he  states  that  he  saw  in  December, 
1675,  that  tio  one  can  doubt  that  his  notice  was 


founded  upon  personal  examination.  ^'Thii 
country  (that  about  the  Dead  sea)  is  altogether 
unfruitfull,  says  he,  '^  being  all  over  full  of  stones, 
which  looks  just  like  burnt  syndurs.  And  on 
some  Uno  shrMs  there  grow  smdU  round  things^ 
which  are  called  apples,  ^  no  vriU  like  them. 
They  are  somewhat  fayre  to  look  at ;  but  touch 
them  and  they  moulder  all  to  black  ashes,  like 
soote,  boath  for  looks  and  smell."  Though 
these  are  only  the  remarks  of  a  popular  obseryer, 
who  told  what  he  saw,  without  any  view  to  a 
scientific  puix>oee,  the  single  addition  of  the  at- 
tack of  the  plant  by  the  insect,  and  the  subse- 
quent mortification  and  internal  drying,  would 
hare  made  it  just  as  perfect  as  the  descriptions 
of  the  present  day. 

P(x;ock,  who  travelled  more  than  fifty  years 
after  Teonge,  did  not  see  the  apples ;  and  though 
he  did  mention  them,  he  pointed  to  a  plant  very 
different  from  the  real  one :  **  As  for  the  fruits 
of  Sodom,  fair  without  and  fiill  of  ashes  within," 
says  he,  *^Isaw  nothing  oftkem;  but  firom  the 
testimony  we  have,  sometiiing  of  the  kind  has 
been  produced.  But  I  Imagine  they  may  be 
pomegranates,  wtdch,  having  a  tough  hard  rind, 
and  being  left  on  the  trees  for  two  or  three  years, 
the  inride  may  be  dried  to  dust,  and  the  outside 
remain  firm."  Mariti,  who  virited  those  regions 
thirty  years  after  Pocock,  mentions,  that  "  No 
person  could  point  out  to  me  in  the  neighbour- 
hood that  species  of  fruit  called  the  apples  of 
Sodom,  which,  being  fresh  and  of  a  beautifid 
colour  in  appeaxance,  fall  to  dust  as  soon  as  they 
are  touched."  Haaselquist,  however,  not  only 
found  the  apples,  but  the  plant,  referred  it  to 
the  linnsean  species  of  eollamim  mehngena,  and 
pointed  out  the  cause  of  the  disease;  and  though, 
in  tiie  more  recent  and  accurate  division  of  the 
genus  eolanum,  to  which  allusion  has  been  made, 
the  name  of  Sodomeum  has  been  substituted  for 
that  of  mehngenOj  the  fruit  and  the  disease  have 
been  proved  to  be  as  Hasselquist  stated. 

Sokmum  meUmgma  is  more  common  in  the 
markets  of  Constantinople  than  either  of  the 
former  sorts,  being  almost  as  abundant  as  the 
gourd  and  the  melon,  and  used  for  nearly  the 
same  purposes.  There  are  several  varieties  of 
this  solanum.  The  first  appearance  of  the  plant, 
it  is  said,  is  always  attended  with  a  north-east 
wind  of  some  continuance ;  and,  therefore,  the 
ships  for  the  Black  sea  sail  before  this  harbinger, 
or  rather  companion,  of  bad  weather  comes  forth. 
This  is  probably  one  of  the  superstitions  which 
in  all  countries  attach  to  matters  so  uncertain  as 
the  weather. 

In  this  country  the  seeds  must  be  sown  in  rich 
mould,  and  raised  in  a  hot-bed,  from  about  the 
vernal  equinox  till  May.  About  the  middle  of 
the  montii  they  may  be  transplanted  to  a  warm 
sunny  border,  where,  if  duly  watered  and  tended, 
the  firuit  will  be  ripened  in  August. 
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Tbb  Walitot  Cjuglans  regia).  Nat.  fata. 
ta-tbitaaucK :  monaeia,  pofyandria,  of  LiniiKns. 
The  fruit,  or  nat,  «f  the  walnut  U  a  noiTersal 
favourite;  and  "wioe  and  walnuts"  form,  in 
the  dewert,  an  association  not  likely  to  become 
extinct.  The  general  objection  agaiDst  nute 
applies,  in  some  degne,  to  this  variety ;  but  it 
U  more  pleasant  to  the  taate,  and  lea*  injo- 
riona  to  the  stomach,  than  many  other  kinds. 


The  common  walnut  is  a  handsome  and  useful 
tree.  The  branches  assnme  a  graceful  form ;  and 
ihp  warm  hue  of  the  foliage  in  spring  forms  a 
pleasing  contrast  with  other  trees.  The  flowers 
beg^n  to  open  about  the  middle  of  April,  and  are 
in  fall  blow  by  the  middle  of  Hay,  before  which 
time  the  leaves  are  fiiUy  displayed.  It  drops  ila 
leaves  early  in  the  antnmn. 

In  the  colder  parta  of  Britun  the  fruit  does 
not  come  to  maturity ;  and  even  in  the  wanner, 
it  is  occadonally  liable  to  be  nipt  by  the  spring 
frosts ;  but  in  most  situations  it  flourishes  as  an 
ornamental  and  useful  tree  in  gardens  and  shrub- 
beri«a.  The  walnut  is  supposed  to  be  a  native 
of  Perna  and  the  south  side  of  mount  Caucasus, 
and  is  probably  the  Persian  nut  mentioned  by 
Theophrastus.  It  is  the  juglmu,  or  nut  of  Jove, 
of  the  Romans.  It  is  found  growing  wild  in  the 
northern  parts  of  Persia,  sometimes,  though  more 
rarely,  in  the  Rnsdan  territory  to  the  north  of 
the  Caucasus,  and  in  China.  In  the  east  of 
France,  the  south  of  Germany,  and  Switaerland, 
it  is  vei;  abundant,  more  especially  In  Gennany, 
in  many  parts  of  which,  such  as  the  plains  of 
the  Bergstrasse,  which  run  parallel  to  the  Rhine, 
between  the  Neckar  and  Hayn,  there  is  hardly 
any  other  timber.  It  is  supposed  to  have  been 
introduced  into  England  from  France,  and  called 
^OEtf-nut,  previonB  to  1S62.  Before  the  intro- 
duction of  mahogany  and  other  foreign  woods. 


the  walnut  was  much  niod  i 
sorts  of  cabinet  work,  for  which  the  wood  * 
well  suited,  being  tongh  and  strong  in  propor- 
tion to  its  weight,  of  a  beanliiul  vari^ated  tez- 
tore,  Husceptible  of  a  fine  polish,  of  sufficient  size, 
and  very  durable.  In  many  parts  of  the  conti- 
nent this  wood  is  still  ext^ksively  used  fbr  do- 
mestic artjdes  of  furniture ;  and  both  there  and 

Britain  for  the  manu&cture  of  the  stocks  of 
all  kinds  of  fire-arms.  In  Elngland  there  ore 
still  a  good  many  walnut  trees  scattered  over  the 
country,  although  the  some  attenUon  is  not  paid 
to  planting  it,  and  thus  affording  a  supply  for 
nore  limited  and  casual  demand  of  the  wood. 
This  tree  grows  rapidly  till  it  has  attained  acon- 
sideiable  uze.  Its  duration  is  not  well  ascer- 
tained ;  but  probably  the  most  profitable  period 
for  cutting  it  down  is  when  it  has  attained  the 
age  of  fifty  or  Mxty  years. 

The  kernel,  which  is  externally  ^  a  cocru- 
galed  form,  is  contained  within  an  oval-shaped 
shell,  and  this  again  is  enveloped  in  a  green  husk. 
It  is,  when  ripe,  esteemed  ss  a  fruit;  but  &om 
its  contdning  a  large  proportion  of  oil,  is  tike  all 
substances  of  the  kind,  apt  to  disagree  with  many 
stomachs.  The  green  fruit  makes  an  agreeable 
pickle ;  and  the  expressed  oil  is  somewhat  umi- 
lor  to  olmonde^  and  is  used  as  a  finer  sort  by 
punt«Ts.  It  is  also  used  in  cooking,  and  fat 
burning.  The  Spaniards  strew  the  gratings  ol 
old  and  hard  w^uts,  first  peeled,  into  thdr 
tarts  and  other  meats.  When  the  leaves  and 
recent  husks,  in  th^r  green  state,  are  macerated 
in  warm  water,  the  extract,  which  is  bitter  and 
astringent,  is  used  to  destroy  insects ;  and  it  is  a 
very  permanent  dye,  imparting  to  wool,  or  the 
akin  and  nmls  of  the  living  body,adingy  greenish 
yellow,  which  cannot  be  obliterated  without  n 
great  deal  of  labour.  On  this  account  it  is  said 
to  have  been  used  by  gypeies,  in  staining  the 
complexions  of  stolen  children,  that  they  may 
appear  to  be  their  own  ofFapring.  The  quantity 
of  oil  in  fresh  walnuts  is  very  conuderable,  betng 
about  equal  to  half  the  weight  of  the  kernels.  A 
bitter  decoction  of  the  unripe  frvit  has  been  ex- 
tolled as  a  cure  for  intestinal  worms;  PlinythuB 
recommends  it;  but  it  has  now  l>een  superseded 
by  other  more  certain  and  poweriul  remodies. 

Of  the  common  walnut  there  are  several  va- 
rieties; as  the  lai^,  the  thin  shelled,  the  thick 
shelled,  the  late  ripe,  the  double,  and  the  Frendi 
walnut.  But  the  nuts  from  these  respective  va- 
rieties do  not  always  produce  fruit  of  their  own 
kinds,  so  that  no  dependence  can  be  put  on  tbo 
seeds  until  the  tree  has  produced  fruit. 

Besides  raising  from  seeds,  the  tree  may  be 
propagated,  according  to  the  method  of  Knight, 
by  budding,  or  by  layers  and  inarching.  The 
tree  will  succeed  in  any  fertile  soil,  as  a  light 
6t  clayey  loam,  provided  the  subsoil  be  dry,  and 
the  site  a  little  sheltered;  but  It  thrives  best 
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vrhere  then  u  a  good  depth  of  lo&m,  mixed  with  I 
Mod  or  gravel  rather  than  clay.  Ab  this  tree  it 
long  before  it  bean  fruit,  there  is  a  particular 
indocemeat  for  proctmng  plants  from  the  nur- 
sery dther  inarched,  budded,  or  in  as  advanced 
A  stage  as  it  will  be  safe  to  remove  them.  This 
may  be  when  they  are  from  eight  to  twelve  years 
old.  A  tine  of  walnut  trees  nerves  hs  b  good 
BCieen  to  an  orchard  of  firuit  trees — the  plants 
should  stand  at  iS,  the  treca  at  SO  feet  distauoe. 
All  those  trees  which  are  intended  for  timber 
only,  should  be  sown  in  the  places  where  they 
are  to  remain,  in  order  to  preserve  the  tap  root, 
for  when  once  broken,  the  tree  ceases  to  aspire, 
but  indinea  to  branch  out.  On  the  contrary, 
traneplanting,  by  destroying  the  tap  root,  ren- 
ders the  tree  more  fraitfnl ;  it  being  a  common 
observation,  that  downright  roots  greatly  en- 
courage the  luxuriuit  growth  of  timber,  and 
that  snch  trees  as  spread  theix  roots  near  the  sur- 
face always  produce  the  greatest  quantity  and 
best  flavoured  fruit.  The  best  season  for  trans- 
planting is  as  soon  as  the  leaves  begin  to  decay; 
imd  if  they  are  carefiilly  taken  up,  and  their 
branches  preserved  entire,  the  success  will  be  al- 
most certain,  even  at  the  ages  of  eight  or  ten 
years. 

Of  the  walnut  there  are  the  following  species: 

TiMBlaet  Virginian  Walmit(jugiam  nigra), 
with  spear-shaped  serrated  small  leaves,  and  the 
exterior  on«e  smaller.  This  tree  grows  to  a  large 
rise  in  North  America.  The  leaves  are  composed 
of  fire  or  mx  pair  of  spear-shaped  lobes,  which 
end  in  acute  points,  and  serrat«d  on  the  edges. 
These  leaves,  when  bruised,  emit  a  strong  aro- 
matic flavour,  as  do  also  the  outer  covers  of  the 
nuts,  which  are  rough  and  rounder  than  those 
of  the  common  walnnt.  The  shell  of  the  nut  is 
very  hard  and  thick,  and  the  kernel  small,  but 
very  sweet.  A  variety  of  this  species  has  heart 
spear-shaped  leaves,  and  downy  footstalks,  with 
very  long  fruit,  and  kernel  deeply  furrowed. 

Hieioiy  (juglani  a&a).  This  tree  a  also 
very  common  in  most  puts  of  North  America, 
The  leaves  are  composed  of  two  or  three  pair  of 
oblong  lobee,  terminated  by  an  odd  one.  They 
are  of  a  light  green  colour,  with  serrated  edges. 
The  fhiit  bshapedlike  the  common  walnut;bnt 
the  shell  is  smoother,  and  of  a  light  colour. 
is  edible^  and  yields  an  oil  Nmilar  to  that  of  the 
walnut.  One  part  of  the  wood  is  more  porous 
than  that  of  the  walnut ;  bnt  the  other  is 
compact.  This  pvea  the  grun  of  the  wood 
something  of  the  appeatsnce  of  that  of  the  ash, 
and  it  is  used  for  umilar  purposes,  the  small 
shoots  for  hoops,  and  the  grown  trees  for  agri- 
cultural instnunents.  It  is  very  lough  and  elastic, 
and  suits  well  for  the  shafts  and  poles  of  wheel- 
carriages,  fishing-rods,  &c. 

In  fikTourable  situations,  this  tree  grows  well 
In  England.     The  trunk  rises  to  a  conmdeznble 


height,  of  a  nearly  uniform  thickness,  as  strught 
as  a  line,  and  without  any  lateral  branches. 

The  Pmiuylvania  WaiKot  {juglaru  dnerea). 
This  species  seldom  exceeds  the  height  of  thirty 
feet  The  leaves  are  long,  and  composed  of 
seven  pairs  of  foliolea,  temiinal«d  by  an  odd 
The  flowera  are  yellow,  and  come  out 
at  the  same  time  with  the  others,  and  ate  suc- 
ceeded by  a  small,  roundish,  hard-shelled  fruit. 

The  Cbhstnut  {fagvt  etutanea).    Nat.  fam. 

aentaeeaj  numceeia,  peljfoadria,  of  Litinsus, 
The  fruit,  or  nut,  of  the  chestnut  is  much 
esteemed  as  an  accompaniment  to  the  dessert,  and 
when  roosted,  is  both  nutritious  and  agreeable. 
This  is  a  splendid  tree,  growing  to  a  great  size, 
and  enduring  for  ages.  The  leaves  ara  large, 
lanceolate,  and  de?p1y  serrated  on  the  edges. 


VP 


The  male  fiowen  are  collected  in  long  catkins, 
and  begin  to  open  about  the  month  of  Mayj 
the  bnds  usually  appear  about  the  middle  of 
April,  and  in  a  few  days  are  followed  by  the 
leaves,  which  remain  green  till  October,  when 
they  assume  a  yellow  tinge.  The  fruit  is  con- 
tained within  a  strong  skin,  or  leathery  coat,  and 
this  again  is  siurounded  with  a  second  coat,  co- 
vered with  numerous  spines  or  bristles.  The 
chestnut  is  composed  chiefly  of  ferinaoeoua  and 
mucilaginous  matters.  It  is  commonly  eaten 
roasted,  with  a  little  salt,  or  it  may  be  eaten 
raw.  On  the  Continent  it  is  not  only  boiled  and 
roasted,  but  puddings,  cakes,  and  bread,  are 
made  of  it.  According  to  Phillips,  chestnuts 
stewed  with  cream  make  a  favourite  dish,  and 
many  prefer  them  as  stuffings  for  Turkeys. 
They  are  also  stewed  and  eaten  with  salt  fish. 

The  chestnut  tree  is  generally  nnderstood  t^i 
be  a  native  of  Aria,  in  many  parts  of  which  it 
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is  to  be  found  in  sitoaCions  where  it  is  not  very 
Likely  to  have  been  planted.  Tradition  says  that 
it  was  brought  from  Asia  Minor  by  the  Empe- 
ror Tiberius,  and  that  it  soon  spread  all  over  the 
warmer  parts  of  Europe.  At  present  it  is  very 
abundant,  as  a  native  tree,  in  the  motmtainous 
parts  of  the  south  of  Europe;  and  it  is  also  found 
in  North  America,  from  New  York  to  Carolina. 
The  castagno  de  cento  cavalHy  or  'chestnut  of  the 
hundred  horses,'  upon  Mount  Etna,  is  probably 
the  largest  tree  in  Europe,  being  more  than  two 
hundred  feet  in  circumference.  Brydone,  a  tra- 
veller who  wrote  about  fifty  years  ago,  has  given 
a  particular  description  of  this  celebrated  tree : 

'^  From  this  place  it  is  not  less  than  five  or  six 
miles  to  the  great  chestnut  trees,  through  forests 
growing  out  of  the  lava,  in  several  places  almost 
impassable.  Of  these  trees  there  are  many  of  an 
enormous  size ;  but  the  ccatagno  de  cento  ccnalli 
is  by  much  the  most  celebrated.  I  have  even 
found  it  marked  in  an  old  map  of  Sicily,  pub- 
lished near  an  hundred  years  ago ;  and  in  all  the 
maps  of  Etna  and  its  environs,  it  makes  a  very 
conspicuous  figure.  I  own  I  was  by  no  means 
struck  with  its  appearance,  as  it  does  not  seem 
to  be  one  tree,  but  a  bush  of  five  large  trees 
growing  together.  We  complained  to  our  guides 
of  the  imposition;  when  they  unanimously  as- 
sured us,  that,  by  the  universal  tradition  and 
even  testimony  of  the  country,  all  these  were 
once  united  in  one  stem;  that  Uieir  grandfathers 
once  remembered  this,  when  it  was  looked  upon 
as  the  glory  of  the  forest,  and  visited  from  all 
quarters;  that  for  many  years  past  it  had  been 
reduced  to  the  venerable  ruin  we  beheld.  We 
began  to  examine  it  with  more  attention,  and 
fmind  that  there  is  an  appearance  that  these  five 
trees  were  really  once  united  in  one.  The  open- 
ing in  the  middle  is  at  present  prodigious;  and 
it  does,  indeed,  require  fiuth  to  believe  that  so 
vast  a  space  was  once  occupied  by  solid  timber. 
But  there  is  no  appearance  of  bark  on  the  inside 
of  any  of  the  stumps,  nor  on  the  sides  that  are 
opposite  to  one  another.  Mr  Glover  and  I  mea- 
sured it  separately,  and  brought  it  exactly  to  the 
same  size,  viz.  two  hundred  and  four  feet  round. 
If  this  was  once  united  in  one  solid  stem,  it 
must  with  justice,  indeed,  have  been  looked  upon 
as  a  very  wonderful  phenomenon  in  the  vegetable 
world,  and  deservedly  styled  the  glory  of  the 
forest.  I  have  since  been  told  by  the  Ganonico 
Recupero,  an  ingenious  ecclesiastic  of  this  place, 
that  he  was  at  the  expense  of  carrying  up  pea- 
sants with  tools  to  dig  round  the  coitagno  de 
cento  cawiUiy  and  he  assures  me,  upon  his  honour, 
that  he  found  all  these  stems  united  below  ground 
in  one  root.  I  alleged  that  so  extraordinary  an 
object  must  have  been  celebrated  by  many  of 
their  writers;  he  told  me  that  it  had,  and  pro- 
duced several  examples. 

In  most  parts  of  Britain  the  chestnut  thrives 


well,  there  being  authenticated  anecdotes  of  many 
very  laige  ones  in  various  parts  of  England  and 
Ireland.  Nor  is  it  confined  to  the  southern  parte 
of  the  islands,  for  there  is  one  in  the  garden  at 
Castle  Leod,  in  Ross-shire^  which  measures  at 
least  fifteen  fSset  in  circumference,  and  which, 
only  a  few  years  ago,  ^owed  no  signs  of  decay. 
Nor  is  it  by  any  means  a  slow'^growing  tree;  for 
in  Kensington  Grardens,  and  other  places,  where 
it  has  been  planted  along  with  elms  and  other 
trees  of  very  inferior  timber,  it  equals  them  both 
in  height  and  diameter.  If  the  symptoms  of  de- 
cay that  are  apparent  in  some  of  those  trees,  of 
which  the  age  is  known  not  much  to  exceed  a 
hundred  years,  are  to  be  taken  as  evidence  of  the 
generol  feiluie  of  the  tree,  and  not  of  ito  being 
in  a  situation  indifierenUy  adapted  for  it,  we 
should  be  led  to  question  the  great  antiquity 
which  has  been  assigned  to  some  of  the  chestnut 
trees  in  England.  The  lives  of  trees  must,  how- 
ever, like  those  of  animals,  vary  with  the  aitua- 
tions  in  which  they  are  placed;  and  the  immense 
size  of  the  celebrated  chestnuts  must  lead  us  to 
assign  to  them  a  much  longer  duration  than  lie- 
longs  to  some  others  of  the  same  qiecies* 

Though  none  of  the  English  chestnnto  rival 
the  great  one  on  Mount  Etna,  yet  this  country 
possesses  immense  trees.  That  at  Hitchin  Priory, 
in  Hertfordshire,  had,  in  1789,  a  circumference 
of  more  than  fourteen  yards  at  five  feet  from  the 
groimd;  and  though  the  internal  part  was  de- 
cayed and  hollow^  by  time,  the  external  part 
and  the  leaves  were  vigorous.  Grose  found  one 
of  four  chestnute  in  the  garden  at  Great  Craaford 
Park,  Dorset,  thirty-seven  feet  in  oireomferenoe; 
and  liiough  shattered  and  decayed,  it  still  bore 
good  crops  of  fruit.  In  Gloucestershire  there 
was  a  chestnut,  in  the  hollow  of  which  was  ^  a 
pretty  wainscoted  room,  enlightened  with  win- 
dows, and  furnished  with  seats;"  and  the  great 
chestnut  at  Tortworth,  in  the  same  county,  had 
dimensions,  and  a  reputed  age,  belonging  to  no 
other  English  tree.  In  the  year  1150,  it  was 
styled  the  great  old  chestnut  tree.  In  1720,  it 
measured  fifty-one  feet,  at  six  feet  firom  the 
ground;  but  Lysons,  by  a  later  mensuration, 
1791,  made  it  only  forty-five  feet  three  inches. 
It  bore  fruit  abundantly  in  1788;  and  tradition 
carries  ite  origin  back  to  the  days  of  the  Saxon 
Egbert. 

The  chestnut  tree  is  very  ornamental  when 
growing,  and  it  makes  excellent  timber.  In  ex- 
treme age,  too,  its  timber  is  not  so  valualne  as 
when  of  a  moderate  size.  One  advantage  of 
chestnut  is^  that  there  is  very  little  sap-wood; 
and  thus,  in  the  growing  state,  it  contains  much 
more  timber  of  a  durable  quality  than  an  otSs,  of 
the  same  dimensions. 

In  the  Transactions  of  the  Sodety  of  Arte  for 
1789,  there  is  an  account  of  the  companrfive  du- 
rability of  oak  and  chestnut,  when  used  for  posts. 
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Posts  of  chestnut,  and  others  of  oak,  had  heen 
put  down  at  Wellington,  in  Somersetshire,  pre- 
vious to  1745.  About  I76d,  when  they  liad  to 
nndergo  repair,  the  oak  posts  were  found  to  be 
unserviceable,  but  the  diestnut  were  very  little 
worn.  Accordingly,  the  oak  ones  were  replaced 
by  new,  and  the  chestnut  allowed  to  remain.  In 
twenty-five  years  (1788)  the  chestnut  posts, 
which  had  stood  about  twice  as  long  as  the  oak, 
were  found  in  much  better  condition  than  those. 
In  1772  a  fence  was  made,  partly  of  oak  posts 
and  rails,  and  partly  of  chestnut.  The  trees  made 
use  of  were  of  the  same  age,  and  they  were  what 
may  be  termed  young  trees.  In  nineteen  years 
the  oak  posts  had  so  decayed  at  the  surface  as  to 
need  to  be  strengthened  by  spurs,  while  the 
chestnut  ones  required  no  such  support.  A  gate- 
)>ost  of  chestnut,  on  which  the  gate  had  swung 
fifty-two  years,  was  found  quite  sound  when 
taken  up;  and  a  bam,  constructed  of  chestnut  in 
1743,  was  found  sound  in  every  part  in  1792.  It 
should  seem,  therefore,  that  young  chestnut  is 
superior  to  young  oak,  for  all  manner  of  wood 
work  that  has  to  be  partly  in  the  ground.  We 
have  not  heard  of  any  case  in  which  it  has  been 
tried  against  larch. 

Chestaut  trees  of  full  growth  were  more  abun- 
dant in  England  than  they  are  now ;  the  timber 
was  used  indiscriminately  with  oak,  in  the  con- 
struction of  houses,  in  mill- work,  and  in  house- 
hold furniture.  Many  plantations  of  it  have  been 
formed  since  the  proprietors  of  land  began  to  turn 
their  wastes  to  profit,  in  the  production  of  trees. 
It  makes  also  excellent  underwood,  and  is  quick 
growing. 

The  fruit  of  the  chestnut  in  England  is  infe- 
rior to  the  produce  of  the  trees  of  the  south  of 
France  and  of  Spain.  In  some  provinces  of 
France,  and  in  Corsica,  this  fruit  constitutes  the 
principal  food  of  the  poorer  people.  The  inhabi- 
tants of  Limousin,  a  province  of  France  covered 
with  chestnut  trees,  have  firom  time  immemorial 
prepared  them  in  a  peculiar  manner,  which  de- 
prives them  of  all  their  astringent  and  bitter  pro- 
perties^ and,  thus  prepared,  they  make  them  into 
bread. 

The  chestnut  is  the  tree  with  which  Salvator 
Rosa  delighted  to  adorn  his  bold  and  rugged 
landscapes.  It  flourished  in  the  mountains  of 
Calabria,  which  furnished  the  scenes  of  many  of 
this  great  artist's  pictures.  It  grows  not  unlike 
the  ash,  except  that  its  branches  are  more  strag- 
gling. 

There  are  numerous  varieties  of  the  chestnut, 
especially  in  the  south  of  France  and  in  Italy. 
In  Devonshire  there  are  some  kinds  which  ripen 
their  finit  somewhat  earlier  than  the  others. 

The  usual  mode  of  propagating  this  tree  is 
from  well  selected  nuts;  but  if  a  fruit-bear- 
ing tree  is  the  object,  the  Devonshire  practice  of 
grafting  is  preferable.    The  trees  prefer  a  sandy 


loam,  with  a  dry  bottom ;  but  will  grow  in  any 
con&mon  soil,  provided  the  subsoil  be  dry.  The 
nuts  ripen  from  the  end  of  September  to  the  end 
of  October.  When  the  outer  capsule,  containing 
the  nuts,  begins  to  divide,  and  the  nuts  appear 
of  a  brown  colour,  their  full  maturity  is  indi- 
cated. 

Thb  Hazrl  Nut,  or  Filbert,  (corylus  avel- 
lena,J  Natural  family  amsntacag.  Monacia  poly- 
andria  of  Linn. 

This  is  a  middle  sized  tree,  with  ovate,  deeply 
serrated  leaves.  The  male  catkins  make  their 
appearance  in  September,  on  the  previous  year's 
shoots,  but  are  not  fully  developed  or  expanded 
until  the  succeeding  season,  when  the  female 
flowers  appear  about  the  first  of  February,  and 
in  April  are  in  full  blow.  These  are  small,  and 
of  a  beautiful  red  colour.  It  is  said  that  the 
hazel  was  originally  imported  into  Italy  firom 
Pontus;  and  hence  was  known  among  the  Romans 
by  the  name  of  nwf  Pontfca,  which,  in  process 
of  time,  was  changed  into  that  of  ntUB  AveUana^ 
from  Avellino,  a  city  of  the  kingdom  of  Naples, 
where  they  were  first  cultivated;  and,  according 
to  Swinboume,  where  they  are  still  reared  to  a 
great  extent,  producing  an  annual  profit  of 
nearly  twelve  thousand  pounds. 

The  common  hazel  is  found  growing  in  a  wild 
state  in  many  woods  and  coppices  in  Great  Bri- 
tain. The  nuts  are  extensively  used  as  an  article 
of  food;  and  the  wood  is  employed  for  hoops, 
fishing  rods,  walking  sticks,  crate  making,  and 
other  purposes.  Formerly  the  roots  were  used 
by  cabinet  makers;  and  where  yeast  was  not 
always  readily  to  be  procured,  the  twisted  twigs 
of  the  hazel  were  steeped  in  ale  during  its  fer- 
mentation until  they  had  imbibed  a  quantity  of 
yeast,  when  they  were  hung  up  to  dry;  and  in 
this  way  preserved  this  useful  commodity  for 
many  montlis.  The  dry  twigs  thus  saturated 
were  immci-sed  into  new  wort  to  promote  its  fer- 
mentation. 

There  are  many  varieties  of  the  hazel  nut,  dis- 
tinguished by  the  size  and  shape,  as  also  by  the 
quality  of  the  kernel.  The  oblong  large  Spanish 
nut  is  most  esteemed,  and  in  general  use. 

The  Filbert  is  not  a  distinct  species,  but  merely 
a  variety  of  the  common  nut. 

The  word  filbert  is  a  corruption  of  the  original 
English  name  for  this  nut,  fiMrheardj  which  was 
applied  to  the  lai^  and  fringed  husk,  to  distin- 
guish it  from  the  closer  covering  of  the  common 
hazel.  Our  old  poet,  Gower,  assigns  a  more 
classical  origin  to  the  name: 

Was  thapc  into  a  nntte-tree, 
That  all  men  it  might  see; 
And  after  Phillia,  PkUberd 
This  trco  waa  deped." 


Of  the  filbert  there  are  many  sorts.  The  red,  white, 
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frizzled,  and  cosford,  being  esteemed  the  best. 
The  cob  niit  is  also  a  useful  kind,  because  it  fills 
and  keeps  well,  and  may  suit  some  situations  from 
its  branches  growing  more  upright  than  the 
other  varieties.  For  large  sized  fruit  the  great 
cob  nut,  the  Dowton  large  square  nut,  and  the 
Spanish  nut,  may  be  selected. 

The  American  hazel  nut,  catylus  AtnericatKi,  is 
also  of  a  very  excellent  quality.  Upwards  of  a 
hundred  thousand  bushels  of  foreign  nuts  are 
annually  consumed  in  this  country. 

The  Spanish  nuts  of  the  shops  are  fresh  nuts 
from  Spain;  the  Barcelona  nuts  are  another  vai*- 
iety,  kiln-dried  before  exportation. 

The  Constantinople  nut  (corylus  columa)  Ls  a 
superior  nut  to  even  the  best  variety  of  the  hazel. 
Its  flavour  is  equal,  and  its  size  more  than  double. 
It  is  a  round  nut,  invested  with  a  deep  calyx,  or 
involucre,  which  covers  it  almost  entirely,  and 
is  very  much  lobed  and  fringed  at  its  extremity. 

L*£cluse,  a  distinguished  gardener,  brought 
the  nuts  of  the  coryhu  columa  fi*om  Constantin- 
ople, in  1582;  and  Linnsus  states,  that  in  the 
Botanical  Grarden  at  Leyden  there  was  growing, 
in  1796,  a  fine  tree  of  this  species,  planted  by 
L'Ecluse.  It  was  cultivated  in  England  by  Ray, 
in  1666.  This  tree  grows  naturally  in  the  neigh- 
bourhood of  Constantinople. 

The  natural  soil  of  the  hazel  is  a  cool,  dry 
gravelly  and  sandy  loam,  and  this  is  the  best  for 
their  cultivated  state  also.  Filbert  trees  are  gen- 
erally planted  in  the  orchard  or  in  the  slips  which 
surround  the  kitchen  garden.  They  require 
dressing  every  year,  and  a  supply  of  manure. 
All  the  sorts  can  be  propagated  by  grafting,  lay- 
ers, suckers,  and  seeds.  To  preserve  the  varie- 
ties distinct,  the  best  mode  of  propagating  is  by 
grafting  in  February  or  March  upon  seedling 
or  sucker  stocks  of  the  filbert  or  hazel.  All  the 
kinds  bear  principally  upon  the  sides  and  ends 
of  the  upper  young  branches,  and  from  small 
shoots  which  proceed  from  the  bases  of  side 
branches  cut  off  the  preceding  year. 

A  particular  form  of  tree  receives  in  some  parts 
of  the  country,  (especially  in  Kent,  where  the 
culture  of  the  filbert  is  carried  on  with  advan- 
tage) the  name  of  the  dwarf  productive  nut, 
though  that  name  indicates  rather  the  mode  in 
which  the  tree  is  trained  than  the  variety  to 
which  it  belongs.  Grenerally  speaking,  the  filbert 
is  but  a  low  grower;  but  still  considerable  ingen- 
uity is  exerted  in  keeping  it  down,  it  having 
been  found  by  general  experience  tliat  the  dwarf- 
ing of  fruit  trees  is  the  most  efiiectual  means  of 
ensuring  a  large  and  uniform  crop,  and  fruit  of 
superior  quality.  The  trees  that  are  dwarfed  are 
not  allowed  to  exceed  seven  feet  in  height;  and 
they  are  trimmed  in  the  form  of  a  goblet,  with 
an  open  centre,  as  b  generally  done  with  well 
managed  gooseberry  trees.  When  the  tree  comes 
into  proper  bearing,  this  goblet  has  attained  a 


diameter  of  about  six  feet,  which  is  every  season 
covered  with  filberts,  both  outside  and  inside. 
The  nuts  are  of  excellent  quality;  and  it  is  found 
by  comparison,  that  a  tree  treated  in  this  man- 
ner, with  the  ground  regularly  hoed  and  cleaned, 
will  produce  more  than  those  which  are  planted 
in  a  hedge-row  or  coppice,  and  allowed  to  run 
wild  in  the  usual  manner. 

The. Rev.  6.  Swayne,  having  had  a  plantation 
of  filberts,  which  for  the  twenty  years  of  their 
existence  had  produced  very  little  fruit,  b^^aii 
to  suspect  a  want  of  male  blossoms.  He  there- 
fore selected  a  number  of  catkins  from  the  com- 
mon hazel,  and  suspended  them  over  the  scarlet 
blossom  of  his  filberts,  and  the  result  was,  that 
the  first  year  he  had  more  fruit  than  he  had 
during  the  twenty  preceding  ones.  To  prove 
that  this  was  owing  to  the  &rina  of  the  male 
blossoms,  he  tried  some  with  and  some  without 
their  assistance,  and  foimd  the  fruit  produced  only 
where  the  male  blossoms  had  been  applied.  Ho 
taught  this  mode  to  a  neighbouring  former's  wife 
who  had  a  row  of  barren  trees,  and  she  was 
much  delighted  to  find  the  plan  succeed  with 
these  also;  and  next  season  sent  her  instructor 
6  lbs.  of  very  fine  filberts  from  four  old  stunted 
trees  that  had  not  borne  one  for  many  years. 

The  maturity  of  the  fruit  is  indicated  by  tlie 
crop  turning  brown,  and  by  the  nuts,  which 
have  also  become  brown,  readily  quitting  the 
husk.  If  covered  vrith  dry  sand,  filberts  will 
keep  for  several  months  without  shrinking.  By 
inclosing  them  in  casks  perfectly  air  tight,  and 
placing  them  in  a  cool  place,  they  may  also  lie 
preserved  for  a  year  or  more. 

In  a  rude  state  of  society  wild  nuts  are  sup- 
posed to  have  afforded  a  considerable  portion  of 
the  food  of  man.  Even  acorns,  or  the  rougher 
nut  of  the  oak,  are  said  to  have  been  eaten  by 
the  ancient  Britons.  Beech  mast  or  nuts  are 
now  used  as  well  as  acorns,  as  an  excellent  food 
for  fattening  pigs. 

The  Carob  Trbe,  (ceratonia  siliqua.)  Natural 
family,  leguminowi,   Polygamia  dicdda  of  Linn. 

This  tree  grows  extensively  in  the  south  of 
Europe,  particularly  in  some  provinces  of  Spain, 
of  which  Valencia  is  the  principal,  and  bears  afiruit 
called  the  carob  beany  which  is  an  important  article 
of  commerce.  It  is  chiefly  used  for  the  feeding 
of  cattle;  but  furnishes  a  nutritive  aliment  to 
the  poor  in  times  when  there  is  a  scarcity  of 
bread-corn. 

This  is  generally  considered  the  locust  tree  of 
scripture;  and  in  Spain,  where  the  seeds  are  eaten, 
it  is  called  St  John's  bread.  Ignorance  of  eastern 
manners  and  natural  history,  professor  Martin 
observes,  induced  some  persons  to  fancy  that  tho 
locusts  on  which  John  the  Baptist  fed  wi^re  the 
tender  shoots  of  plants,  and  that  the  wild  honey 
was  the  pulp  of  the  pod  of  the  carob,  whence  it 
had  the  name  of  St  John's  bread.      There    is 
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lietfer  reason  to  suppose,  he  adds,  that  the  shells 
of  the  carob  pod  might  be  the  husks  which  the 
jirodigal  son  desired  to  partake  of  with  the  swine. 
Tlte  tree  is  very  common  in  the  south  of  Spain; 
and  the  seeds  or  benns,  as  they  were  then  called, 
often  formed  the  principal  food  of  the  British 
caTalryhone&,duriDgthe  warof  1811  and  1812. 
In  our  gieeen-houHes  the  plant  seldom  flowets. 

CASaBwNvTfCaTttiacarditiinoeeidtnlale.J  Na- 
tnral  &mily,  lar^ntaeea.    Enn«md,  Monogynia 

This  iaan  elegant  tree,anative  Ms. 

of  Jamaica,  bearing    panlcled 
corymbs      of      sweet-smelling 
flowers,  SDCoeeded  by  an  edible 
fmit  of  the  qiple  kind,  of  a  yel- 
low or  red  colour.     The  frnlt 
lias  an  agreeable  Babacidflaronr, 
withsome  d^j^ee  of  astringency. 
The  jmce  expresaed  and  fer- 
mented yields  a  pleasant  wine, 
Hnd  distilled,  a  spirit  is  drawn 
from  it  fiw  eioeeding  arrack  or      CMfctw  Nat. 
mm.     The  dried  and  broken  kernels  are  occo- 
RionaUy  imported  for  mixing  with  old  Madeira 
wine,  the  flavour  of   which  they  greatly  im- 

The  nnt  protrudes  from  one  end  of  the  apple. 
It  iaof  the  uzeand  shape  of  a  hare's  kidney,  bst 
is  much  larger  at  the  end  next  the  frnit  than  at 
the  otber.  The  outer  shell  is  of  an  ash  colour, 
and  very  smooth;  under  this  is  another  which 
covers  Om  kernel;  between  these  there  is  a  thick 
inflammable  oil,  which  is  very  caustic:  this  will 
RUse  blisters  on  the  skin,and  has  often  been  very 
troubleeome  to  those  who  have  incautionsly  put 
the  nuts  into  their  months  to  break  the  shell. 
This  oil  has  been  nsed  with  great  success  in  eat- 
ing off  rii^;:  worms,  cancerous  ulcers,  and  corns; 
hut  it  ought  to  be  applied  with  caution.  The 
kernel  when  fresh,  baa  a  most  daliciens  taete, 
Hnd  abonuds  with  a  sweet  milky  juice,  and  forms 
an  ingredient  in  puddings,  &c.  When  older  it 
is  generaUy  roasted,  and  in  this  state  is  not  so 
proper  for  weak  stomachs.  Ground  with  cacao 
i  t  makes  an  excellent  chocolate. 

A  milky  juice  exudes  from  the  trunk  of  the 
tree  by  tapping,  which  stains  linen  a  deep  and 
indelible  black.  A  semi-transparent  gum  is  also 
produced  &om  this  tree,  similar  to  gnm  Arabic. 

Thk  JdviA,  (berthoUelia  exailaa.)  This  is 
one  of  the  moat  extraordinary  fruits  of  South 
America,  which  has  been  made  familiar  to  us 
prindpallyhy  the  inl^reaUng description  of  Hum- 
hoIdL  It  was  first  noticed  in  a  geographical 
work  published  in  163S,  by  Laet,  who  says  that 
the  weight  of  this  fruit  is  so  enormous,  that,  at 
the  period  when  it  &lla,  the  savages  dare  not 
enter  the  forests  without  covering  their  beads 
and  shonldere  with  a  strong  buckler  of  wood. 
The  natives  of  Eemerelda  still  describe  the  dsngn 


which  tbey  run,  when  the  firuit  falls  from  a 
height  of  fifty  or  sixty  feet.  The  triangular 
grains  which  the  shell  of  the  juvia  incloses,  are 
knonn  in  commerce  under  the  name  of  Brazil 
nuts;  and  it  has  been  erroneously  thought  that 
they  grow  upon  the  tree  in  the  form  in  which 
they  are  imported. 

The  tree  which  produces  the  juvia  is  only 
about  two  or  three  feet  in  diameter,  but  it  reaches 
a  height  of  a  hundred  and  twenty  feeL  The 
fruit  is  as  large  as  a  child's  head.  Humboldt 
justly  observes  that  nothing  can  give  a  more 
forcible  idea  of  the  powerof  vegetable  life  in  the 
equinoctial  zone  than  these  enormous  ligneous 
pericarps.  In  fifty  or  sixty  days  a  shell  is  formed 
half  an  inch  in  tMcknesa,  which  it  is  difficult  to 
open  with  the  sharpest  instrument.  The  grtune 
which  this  shell  contains  have  two  distinct  en- 
velopes. Four  or  five,  and  sometimes  as  many 
as  eight,  of  these  grains  are  attached  to  a  cen- 
tral membrane.  The  Capuchin  ^>es  (Simia  diir- 
opta)  are  exceedingly  fond  of  the  almonds  of 
the  juvia;  ^d  the  noise  of  the  filing  &uit  ex- 
cites their  appetites  in  the  highest  degree.  The 
natives  say  that  these  animals  unite  their  strengtlt 
to  break  the  pericarp  with  a  stene,  and  thus  to 
obtain  the  coveted  nuts.  Humboldt  doubts  this; 
but  he  thinks  that  some  of  the  order  of  rodent, 
such  as  the  cavia  aguti,  are  able  to  open  tite  outer 
shell  with  their  sharp  teeth  applied  with  un> 
wearied  pertinacity.  When  the  triangular  nuts 
are  spread  on  the  ground,  all  the  animals  of  the 
forest  surround  them,  and  dispute  their  posses- 
sion. The  Indians,  who  collect  these  nuts,  say 
"it  is  the  feast  of  the  aiumals,  as  well  as  of  our- 
selves;" but  tbey  are  angry  with  their  rivalry. 
The  gathering  of  the  juvia  is  celebrated  with  re- 
joicings, like  the  vintage  of  Europe. 

TbbPistacia  Not,  (putaceaofficinalii.)  The 
pistacia  tree  belongs  to  the  natural  family  (ere- 
hinKieea.  Dkecia  ptntandria  of  Linn.  It  is 
from  twenty-five  to  thirty  feet  in  height,  with 
heavy  tortuous  branches,  covered  with  a  thick 
grayish  bark.  The  leaves  are  large,  oblong,  and 
of  a  coriaceous  texture.  The  male  flowers  are 
minute  and  scarcely  visible,  and  spring  from  the 
sides  of  the  branches  in  loose  clusters:  the  female 
or  fertile  flowers  are  also  small,  and  both  are  of 
a  greenish  colour.  The  fruit  is  a  thin  shelled, 
oval,  acuminate  nut,  about  the  size  of  an  olive. 
These  nuts  are  produced  in  bunches,  and  are 
commonly  in  profusion.  They  are  esteemed  by 
some  of  a  more  agreeable  flavour  than  the  hazel 
nut  or  almond,  and  are  annually  exported  to 
those  parts  of  Europe  where  the  tree  doea  not 
flourish. 

This  tree  is  indigenous  to  Aua  Minor,  and  is 
particularly  abundant  in  Syria.  It  is  cultivated 
to  a  connderable  extent  in  Sicily,  for  the  sake  of 
its  nuts.  It  succeeds  in  dry,  st«ny,  calcareous 
grounds,  but  thrives  in  a  sandy  or  moist  soil.  In 
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forming  plantation^  eare  must  be  taken  to  select 
ti'eeg  of  differcDt  sexes,  without  which  the  &ucf 
tification  is  imposdble:  one  niale  ihonld  be  al- 
lotted to  five  or  six  femolea;  and  to  avoid  mis- 
takes, young  gnifted  Btocks  should  be  procured, 
or  suckers  from  the  foot  of  oa  old  tree.  The 
male  flowera  are  produced  fiist;  and  some  gar- 
denen  plnck  them  whilst  yet  shut,  dry  them, 
and  afterwards  sprinkle  the  pollen  over  the  female 
tree;  but  the  method  usually  followed  in  Sicily, 
where  the  trees  are  &r  asunder,  is  to  wait  till  the 
female  buds  are  open,  and  then  to  gather  bunches 
of  male  blossoms  ready  to  blow;  these  are  stuck 
into  a  pot  of  moist  mould,  and  hung  upon  the 
female  tree  Ijll  they  are  quite  dry  and  empty. 
The  operation  is  c^led  tonchtaran,  and  never 
foils  to  produce  fructification.  Sometimes  the 
gardeners  ingraft  the  male  bud  upon  the  female 
tree.  The  wood  is  hard,  reeinous,  excellent  for 
fuel,  and  proper  for  economical  purposes. 

According  to  Pliny,  pistacio  nuts  were  first 
brought  to  Rome  about  the  reign  of  Tiberius  by 
Vitellus,  goTemor  of  Syria,  and  probably  the  tree 
was  introduced  into  Italy  at  the  same  period. 
It  has  been  long  cultivated  in  Spun,  Portugal, 
snd  the  south  of  France;  and  when  protected  by 
a  wall,  and  favoured  by  a  southern  exposure,  it 
yields  fruit  even  at  Paris.  It  is  less  delicate  than 
the  orai^  tree,  and  thrives  in  the  same  soil  and 
climate  with  the  olive. 

Tub  Tvrpsntivb  Trbb,  (pistada  lenbmtkuM,J 
is  another  spedes  of  this  genus.  It  yields  a 
species  of  turpentine  known  as  the  Chios  turpen- 
tine, which  is  of  the  consistence  of  honey;  very 
tenacious,  clear,  and  almost  transparent;  of  a 
whitish  yellow  colour,  and  {ragrant  smell.  It  is 
procured  by  wounding  the  bark  of  the  tree  in 
several  places  about  the  month  of  July,  when 
the  turpentine  oosea  out,  and  is  scraped  o£F  with 
a  knife.  Another  species,  piMaeia  laHtttou*,  pro- 
duces the  gum  mastic. 


■tKA,  COFFBB,  C&CAf^  HOPS,  TOBACCO. 

Besides  those  substances  furnished  by  vegeta- 
bles which  constitute  the  food  and  nourishment 
of  man,  there  are  others  which  the  refinements 
of  civiliEation  have  added  as  luxuries,  and  which 
habit  has  at  last  rendered  essential. 

It  is  a  singular  enough  circumstance  that  al* 
most  all  these  substances,  although  eageriy 
relished  after  the  taste  for  them  has  been  ac- 
quired by  habit,  are  at  first  repulsive  to  the  na- 
ture appetite;-  that  they  possess  little  or  no  nutri- 
tive qualities,  and  that  they  belong  to  that  class 
of  vegetable  products  called  narectie,  which  may 
be  explained  by  stating  that  thfly  produce  a 


powerful  influence  on  the  nervous  system;  and 
that  if  taken  in  excess,  especially  before  the 
system  has  been  accustomed  to  their  influence, 
that  they  are  productive  of  deleterious  eflects  on 
the  living  body. 

Notwithstanding  this,  however,  man  in  iUl 
his  progressive  stages  has  a  strong  craving 
for  such  stimulants.  Even  in  the  savage  state, 
the  bowls  of  intoxicating  cava  were  as  e^eriy 
drained  by  the  South  sea  islanders,  as  the  infu- 
sion of  tea  by  the  more  refined  Chinese;  and  tiie 
mead  and  beer  of  the  Scandinavians  have  only 
given  place  to  the  coffee  and  the  fumes  of  to- 
bacco of  mora  modem  times. 

TR\,ftA«a.J  Natural  family  coMwUtfa.  Moit- 
adtlphia  pofyandria  of  Linncus. 

I4S. 


This  plant  seems  to  have  been  known  to  ami 
used  extensively  by  the  ChineM  at  a  very  ancient 
period;  and  altjiough  it  is  not  yet  two  centuries 
mnce  it  wss  introduced  into  Britdn,  its  use  here 
is  now  almost  universal;  not  less  than  31, 829, 020 
lbs.  being  consumed  annaally.  Its  importation 
employs  a  large  capital,  and  numerons  shipping; 
and  BO  important  is  this  wticle  reckoned,  that 
its  fall  or  rise  in  price  is  looked  upon  with  anxiety 
by  the  meanest  individual  in  the  nation.  At  its 
first  introduction  into  Europe  a  great  outcry  was 
raised  against  it,  and  many  Ingenious  and  refined 
speculations  were  stArted  r^arding  Its  insidious 
and  deleterious  effects  on  the  human  constitu- 
tion. The  origin,  or  at  all  events  the  exaspera- 
tion of  many  diseases,  was  attributed  to  its  in- 
fluence; and  many  prospective  evils  were  lud  to 
its  chatge.  Yet,  dnce  its  introduction,  men  and 
women  have  lived,  and  multiplied,  and  died, 
much  in  the  same  way  as  before  the  leaf  ever 
eroesed  the  Chineee  seas;  and  although  its  use 
in  excess  may  often  have  been  found  deleterious 
in  particular  instances,  yet  its  general  effect  on 
the  health  and  habits  of  the  community  may 
rather  perhaps  be  estimated  as  beneficial  than 
the  reverse. 

It  is  not  yet  accurately  ascertained  whether 
there  be  more  than  one  species  of  the  tea  plant. 
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or  whether  the  difi«rent  sorts  of  leaves  are  only 
from  varieties  of  the  same  species. 

The  tea  plant  is  a  small  eveigreen  shruh,  much 
branched,  and  covered  with  a  roag^h,  dark,  gray 
bark.  The  leaves  and  blossoms  are  not  unlike 
the  common  hawthorn.  The  loaves  are  ellip- 
tical or  lanceolate,  entire,  alternate,  obtusely  ser- 
rated, veined,  and  placed  on  short  footstalks. 
The  calyx  is  small,  smooth,  persistent,  and  di- 
vided into  five  obtuse  segments.  The  flowers 
are  white,  often  two  or  three  together  on  separate 
peduncles,  and  placed  at  the  axilla  of  the  leaves. 
The  corolla,  in  one  sort,  fig.  a,  has  five  petals; 
in  another,  fig.  6,  the  petals  are  more  numerous. 

The  filaments  are  very  numerous,  short,  and 
inserted  at  the  base  of  the  corolla.  The  anthers 
are  laige  and  yellow,  the  germen  roundish,  or 
triangular.  The  style  trifid,  the  capsule  three- 
celled,  containing  three  oblong  brown  seeds. 

Linnsus  describes  two  distinct  species  of  the 
tea  plant,  founding  the  distinction  on  the  num- 
bers of  the  petals.  Others  have  also  observed 
tiuit  the  leaves  of  tea  plants  differ  considerably 
in  shape  and  colour.  £>e  Loureird  has  described 
three  species,  the  eochin  ekinensis,  caTttonensiSy  and 
oUoM,  The  first  is  a  native  of  Cochin  China^ 
where  it  is  extensively  cultivated,  and  used  as  a 
beverage,  and  medicinally;  the  second  is  the  Hob 
ehang  chd  of  the  Chinese,  or  souchong  of  the 
Europeans;  the  third  grows  in  the  neighbourhood 
of  Canton,  where  an  oil  obtained  from  its  seed 
is  used  for  many  domestic  purposes.  Both  the 
latter  are  brown,  but  more  fragrant  than  the 
common  green  tea,  which  grows  in  the  province 
of  To-Kien,  Notwithstanding  that  this  author 
has  described  the  three  species  of  tea  as  above, 
he  says,  that  on  examining  the  dried  flowers  of 
the  green  tea  brought  from  the  province  of  Kiang 
Si,  he  observed  a  great  diversity  in  the  number 
of  the  parts  of  the  calyx  and  corolla;  hence,  he 
concludes,  that  all  the  various  teas  are  derived 
from  the  same  botanical  species,  and  that  the 
different  flavour  and  appearance  of  teas  depend 
upon  the  natare  of  the  soil,  the  culture,  and  the 
method  of  preparing  the  leaves.  "This  opinion," 
says  Dr  Woodville,*  "which  is  founded  on  the 
sportive  tendency  of  the  flowers  of  the  tea  plant, 
clearly  shows  the  fallacy  of  distingubhing  the 
bohea  and  green  tea  trees  by  the  number  of 
their  petals,  which,  even  in  this  country,  have 
been  found  to  vary  from  three  to  nine;  yet  this 
circumstance  by  no  means  determines  the  botan- 
ical identity  of  the  green  and  bohea  teas;  and 
while  the  present  narrow  and  jealous  policy  of 
the  Chinese  continues,  many  interesting  particu- 
lars respecting  the  natural  history  of  tea  must 
still  remain  unknown  to  Europeans. 

Dr  Abel  could  not  satisfy  himself  whether 
there  were  two  species  or  one;  but  is  rather  in- 
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clined  to  believe  there  are  two,  the  hoheay  fig.  a, 
and  soMnquay  b',  Mr  Main  says  that  all  the  dif- 
ferent sorts  of  tea  are  produced  from  the  same 
kind  or  variety  of  the  plant.  All  writers  on  the 
subject  are  agreed  that  the  leaves  of  the  true  tea 
are  adulterated  by  those  of  certain  other  plants. 
According  to  Mr  Main,  small  proportions  of  leaves 
of  other  plants  are  sometimes  added,  but  care  is 
taken  that  it  be  not  detected,  as  this  is  consid- 
ered a  deterioration.  These  are  the  leaves  of  the 
fragrant  olive,  (dea  fragnms;)  and  sometimes 
those  of  the  san-cha-yu,  (ccamdia  scuanqtsaj. 

In  the  sort  called  pekoe,  small  silvery  leaves 
may  be  observed,  which  appear  to  be  those  of 
the  tcitmey  (cutalea  Indica)  all  perfectly  harm- 
less. The  Chinese,  however,  deny  that  any  of 
the  latter  leaves  are  ever  intermixed.  Modem 
botanists  have  abolished  the  genus  thea,  and 
placed  it  under  the  camelia  genus.  It  is  curious 
that  without  any  knowledge  of  tlie  sexual  sys- 
tem, the  Chinese  have  done  the  same:  cAa  or  tcha 
is  their  name  of  tea,  and  tckafan  tea  flower,  that 
of  camelia. 

Perhaps  the  hokea  may  be  taken  as  the  onlji 
species,  and  the  viridisy  and  others,  as  varieties. 
It  is  indeed  doubtful,  says  Loudon,  whether 
even  the  Chinese  themselves  know  the  original 
species,  because  the  best  varieties  obtained  from 
long  experience  and  cultivation,  are  called  by 
them  the  true  white;  the  wild  sort  found  on  the 
mountains  of  Ho-nan,  is  called  tchaw  tcha,  or 
bastard  tea. 

The  tea  plant  is  indigenous  to  China  and  Japan. 
The  tea  districts  of  China  extend  from  the 
twenty-seventh  to  the  thirty-first  degree  of  north 
latitude.  According  to  the  misnonaries,  it  thrives 
in  the  more  northern  provinces;  and  from  Kamp- 
fer  it  appears  to  be  cultivated  in  Japan,  as  far 
north  as  latitude  46'*.  It  seems,  according  to  Dr 
Abel's  observation,  to  succeed  best  on  the  sides 
of  mountains,  where  there  can  be  but  little  ac- 
cumulation of  vegetable  mould.  The  soils  from 
which  he  collected  the  best  specimens  consisted 
chiefly  of  sandstone,  schistus,  or  granite.  The 
plants  are  raised  firom  seeds,  which  are  deposited 
in  rows  four  or  five  feet  apart. 

The  plant  will  grow  in  either  low  or  elevated 
situations,  but  always  thrives  best  and  furnishes 
leaves  of  the  finest  quality  when  produced  in 
light  stony  ground.  The  leaves  are  gathered 
from  one  to  four  times  during  the  year,  accord- 
ing to  the  age  of  the  tree.  Most  commonly  there 
are  three  periods  of  gathering;  the  first  com- 
mences about  the  middle  of  April;  the  second 
at  Midsummer;  and  the  last  is  accomplished  dur- 
ing August  and  September.  The  leaves  that  are 
earliest  gathered  are  of  the  most  delicate  colour 
and  most  aromatic  flavour,  with  the  least  portion 
of  either  fibre  or  bitterness.  Leaves  of  the  second 
gathering  are  of  a  dull  green  colour,  and  have 
less  valuable  qualities  than  the  former;  while 
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those  which  are  last  collected  are  of  a  dark  green, 
and  possess  an  inferior  value.  The  quality  is 
farther  influenced  hy  the  age  of  the  wood  on 
which  the  leaves  are  borne,  and  by  the  degree  of 
exposure  to  which  they  have  been  accustomed; 
leaves  from  young  wood,  and  those  most  exposed, 
being  always  the  best. 

The  leaves,  as  soon  as  gathered,  are  put  into 
>vide  shallow  baskets,  and  placed  in  the  air  or 
wind,  or  sunshine,  during  some  hours.  They 
lire  then  placed  on  a  flat  cast  iron  pan,  over  a 
stove  heated  with  charcoal,  from  a  half  to  three 
quarters  of  a  pound  of  leaves  being  operated  on 
at  one  time.  These  leaves  are  stirred  quickly 
about  with  a  kind  of  brush,  and  are  then  quickly 
swept  off  the  pan  into  baskets.  The  next  pro- 
cess is  that  of  rolling,  which  is  effected  by  care- 
fully rubbing  them  between  men's  hands;  after 
which  they  are  again  put,  in  larger  quantities, 
on  the  pan,  and  subjected  anew  to  heat,  but  at 
this  time  to  a  lower  degree  than  at  first,  and  just 
sufficient  to  dry  them  effectually  without  risk  of 
scorching.  This  effected,  the  tea  is  placed  on  a 
table  and  carefully  picked  over,  every  unsightly 
or  imperfectly  dried  leaf  that  is  detected  being 
removed  from  the  rest,  in  order  that  the  sample 
may  present  a  more  even  and  a  better  appearance 
when  ofiered  for  sale.  With  some  finer  sorts  of 
tea  a  different  manipulation  is  employed;  the 
heated  plates  are  dispensed  with,  and  the  leaves 
are  carefully  rolled  into  balls,  leaf  by  leaf,  with 
the  hands. 

The  names  whereby  some  of  the  principal  sorts 
of  tea  are  known  in  China,  are  taken  from  the 
places  in  which  they  are  produced,  while  others' 
are  distinguished  according  to  the  periods  of  their 
gathering,  the  manner  employed  in  curing,  or 
other  extrinsic  circumstances. 

Bohea,  of  which  description  there  are  five 
kinds,  takes  its  name  from  tiie  mountain  of  You- 
yee,  which  is  covered  with  tea  plantations.  The 
earliest  gatherings,  in  this  dbtrict,  is  called  Sou- 
chong, the  Chinese  name  for  which  is  SacUyang; 
and  PekoCy  called  by  the  cultivators  haek-ho,  or 
paci-ho;  Congou,  KongfoUy  and  other  commoner 
kinds  of  Bohea  tea,  are  made  from  the  leaves 
when  in  a  state  of  greater  maturity.  Padres 
Souchong,  or  PaostU-tcha,  is  gathered  in  the 
province  where  the  best  green  tea  is  produced. 
This  kind  is  esteemed  on  account  of  some  medi- 
cinal virtues  which  it  is  supposed  to  possess. 

There  are  three  kinds  of  green  tea,  of  which 
one  called  hyson,  (hayssuen^)  is  composed  of 
leaves  very  carefully  picked,  and  dried  with  a 
less  degree  of  heat  than  others :  it  is  one-fourth 
dearer  than  souchong.  The  kind  of  green  tea 
which  is  most  abundant  is  called  singlo,  which 
is  the  name  of  a  mountain  on  which  it  grows, 
about  one  hundred  and  fifty  miles  to  the  south- 
ward of  Nan-king.  Gunpowder  tea  is  made  of 
tender  green  leaves,  which  yet  have  attained  a 


considerable  siae.  This  kind  is  sometimes  ToHed 
into  balls  by  hand,  and  is  very  highly  esteemed; 
it  sells  for  fifteen  per  cent,  more  than  hyson.  It 
is  a  commonly  received  opinion,  that  the  dis- 
tinctive colour  of  green  tea  is  imparted  to  it 
by  sheets  of  copper,  upon  which  it  is  dried.  For 
this  belief  there  is  not,  however,  the  smallest 
foundation  in  fact,  since  copper  is  never  used  ioft 
the  purpose.  Repeated  experiments  have  been 
made  to  discover,  by  an  unerring  test,  whether 
the  leaves  of  green  tea  contain  any  impregnation 
of  copper,  but  in  no  case  has  any  trace  of  this 
metal  been  detected. 

The  succulent  tea  leaves  are  sometimes  twisted 
into  thin  rolls  or  cords,  about  an  inch  and  a  half 
or  two  inches  long,  and  several  of  these  are  tied 
together  by  their  ends,  with  coloured  silk  threads. 
This  is  done  with  both  green  and  black  tea. 

The  Chinese  do  not  use  their  tea  until  it  is 
about  a  year  old,  considering  that  it  is  too  ac- 
tively narcotic  when  new.  Tea  is  yet  older  when 
it  is  brought  into  consumption  in  England,  as, 
in  addition  to  the  length  of  time  occupied  in  its 
collection,  and  transport  to  this  country,  thn 
East  India  Company  were  obliged  by  their  charter 
to  have  always  a  supply  sufficient  for  one  year's 
consumption  in  their  London  warehouses;  and 
this  regulation,  which  enhanced  the  price  to  the 
consumer,  is  said  to  have  been  made  by  way  of 
guarding,  in  some  measure,  against  the  incon- 
venience that  would  attend  any  interruption  to 
a  trade  entirely  dependent  upon  the  caprice  of 
an  arbitrary  government. 

The  people  of  China  partake  of  tea  at  all  their 
meals,  and  frequently  at  other  times  of  the  da\'. 
They  drink  the  infusion  prepared  in  the  same 
manner  as  we  employ,  but  they  do  not  mix  with 
it  either  sugar  or  milk.  The  working  classes  in 
that  country  are  obliged  to  content  themselves 
with  a  veiy  weak  infusion.  Mr  Anderson,  in  his 
narrative  of  Lord  Macartney's  embassy,  relates 
that  the  natives  in  attendance  never  failed  to 
beg  the  tea  leaves  remaining  after  the  Europeans 
breakfasted,  and  with  these,  after  submitting 
them  again  to  boiling  water,  they  made  a  bever- 
age which  they  acknowledged  was  better  than 
they  could  ordinarily  obtain. 

The  tea  plant  is  found  in  our  conservatories, 
and  in  such  situations  has  occasionally  put  forth 
blossoms  in  this  country. 

The  tea  plant,  and  its  use  as  affording  an  agree- 
able and  exhilfu:ating  beverage,  must  have  been 
familiar  to  the  Chinese  from  a  very  early  period, 
and  the  following  extract  would  show  tiiat  even 
as  an  article  of  traffic  with  other  nations,  it  was 
known  so  early  as  the  first  century  of  the  Chris- 
tian era.  In  an  ancient  work  entitled  the  Pert- 
plom  of  the  Etythrman  sea,  the  following  passage 
occurs,  ''But  there  use  to  come  yearly  to  the 
frx)ntier  of  the  Sine,  a  certain  people  c^ed  Se- 
sats,  with  a  short  body,  broad  forehead,  flat 
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iioses,  and  of  a  wild  aspect.  They  come  with 
their  wives  and  children,  bearing  laige  mats  full 
of  learesy  resembling  those  of  the  vine.  When 
they  have  arrived  on  the  frontier  of  the  country 
of  the  Sinie,  they  stop  and  spend  a  few  days  in 
festivity,  using  the  mats  for  lying  upon;  they 
then  return  to  the  abode  of  their  countrymen 
in  the  interior.  The  Sins  next  repair  to  the 
place  and  take  up  the  articles  which  they  left; 
and  having  drawn  out  the  stalks  and  fibres,  they 
nicely  double  the  leaves,  make  them  into  a  cir- 
cular shape,  and  thrust  into  them  the  fibres  of 
the  seeds.  Thus  three  kinds  of  malalHUhrum  are 
formed;  that  from  the  laiger  leaf  is  called  hadro9- 
phcBTumy  that  from  the  middling  one  mesosphcsr- 
umy  and  firom  the  smaller  microsphcerum**  Al- 
though Vossins  Vincent,  and  some  other  writers, 
have  conjectured  this  description  to  refer  to  the 
l>etel  nut,  it  appears  much  more  likely  to  allude 
to  tea. 

Tea  was  first  introduced  into  Europe  by  the 
Dutch  East  India  Company;  and  about  the  year 
1666,  a  small  quantity  was  brought  from  Hol- 
land to  England,  by  the  lords  Arlington  and  Os- 
sory.  At  first  it  was  sold  for  sixty  shiUings  per 
lb.;  and  for  many  years  its  great  price  limited 
its  use  only  to  the  most  opulent. 

According  to  the  experiments  of  Dr  Smith,  as 
detailed  by  CuUen,  a  strong  infusion  of  green  tea 
lias  the  effect  of  destroying  the  sensibility  of  the 
nerves,  and  the  irritability  of  the  muscles;  and 
by  distillation  affords  an  odorous  water,  which 
is  powerfully  narcotic  when  long  infused:  the 
leaves  also  yield  a  bitter  principle,  which  is  tan- 
nin, known  by  its  effects  in  forming  a  black  pre- 
cipitate with  iron. 

The  recent  plant  is  much  more  narcotic  than 
that  preserved  dried  for  some  time.  Before  tea 
leaves  can  be  used  with  safety,  they  must  be 
subjected  to  a  considerable  heat,  and  kept,  as  al- 
ready stated,  in  the  dry  state  for  at  least  twelve 
months. 

The  tea  manufacture  has  been  prosecuted 
within  these  last  three  years  in  Assam,  a  recently 
acquired  district  to  the  north-east  of  Bengal,  in 
our  Indian  poasessions. 

According  to  Mr  Bruce,  the  superintendent's 
report,  there  are  not  less  than  120  tea  tracts  among 
the  mountains  and  plains.  Some  of  them  are 
of  considerable  extent;  one  near  Jaipore,  he 
mentions  as  being  from  two  to  three  miles  in 
length :  the  trees  were  in  most  parts  as  thick  as 
they  could  grow,  and  the  ripe  seeds  strewed  the 
ground  in  abundance.  One  of  the  largest  trees 
here  was  two  cubits  in  circumference,  and  full 
forty  cubits  in  height.  The  country  around  is 
populous,  and  grain  plentiful  and  cheap;  labour 
is  easily  procured,  but  the  mass  of  the  people 
are  addicted  to  the  pernicious  and  inervating  nse 
of  opium,  which  is  also  raised  in  the  district, 
and  thus  have  less  enenrv  to  exert  themselves 


than  could  be  desired.  A  few  Chinese  tea  gather- 
ers have  been  introduced  into  the  country,  and 
under  their  direction  the  manu&cture  of  the  vari- 
ous sorts  of  tea  has  been  commenced. 

Although,  in  China,  the  tea  plant  is  said  to 
thrive  best  on  the  sides  of  rather  elevated  hills, 
Mr  Bruce  thinks  that  in  Assam  the  trees  are 
most  thriving  in  the  valleys  between  the  jungles, 
and  on  the  banks  of  running  streams.  The  tea 
shrubs  are  six  feet  and  upwards  in  height;  while 
in  China  they  seldom  exceed  three  feet.  The 
Chinese  tea  gatherers  pluck  the  leaves  squatting 
on  the  ground;  but  the  Hindoos  find  it  a  tedious 
and  tiresome  emplo3rment,  as  from  the  height  of 
the  trees  they  have  to  stand  erect.  By  trans- 
planting the  trees,  and  denuding  them  of  their 
leaves  annually,  Mr  Bruce  is  of  opinion  that 
the  Assam  trees  which  have  grown  in  a  rich 
soil,  and  in  a  state  of  nature  from  time  im- 
memorial, may  be  gradually  reduced  to  a  more 
convenient  height.  Mr  Bruce,  in  his  report,  al- 
ludes not  to  more  than  one  species  or  even  var- 
iety of  the  tea  tree,  the  different  kinds  of  tea 
being  described  as  produced  according  to  the 
time  and  manner  of  pulling  the  leaves,  and  of 
drying  them. 

The  light  of  the  sun  is  found  to  influence  the 
colour  of  the  leaf,  turning  it  from  a  deep  green 
to  a  yellow.    The  more  the  leaves  are  plucked 
the  greater  number  of  them  are  produced;  thus 
successive  crops  are  procured;  but  if  the  first  set 
of  leaves  were  not  taken  off,  one  might  look  in 
vain  for  the  leaves  of  a  second  crop.    The  tea 
made  from  those  leaves  grown  in  the  shade,  is 
inferior  to  that  from  leaves  exposed  to  the  sun; 
the  latter  are  also  produced  much  earlier  tlian 
the  former.     The  leaves  from  the  shady  tract 
give  out  a  more  watery  liquid  when  rolled,  and 
those  from  the  sunny  a  more  glutinous  substance. 
When  the  leaves  of  either  are  rolled  on  a  sunny 
day,  they  emit  less  of  this  liquid  than  on  a  rainy 
day.    This  juice  decreases  as  the  season  advances. 
The  plants  exposed  freely  to  the  sun  produce 
flowers  and  seed  much  earlier  than  those  in  the 
shade,  and  in  greater  profusion.     They  blossom 
in  July,  and  the  seeds  are  ripe  in  November. 
Numerous  plants  are  to  be  seen  that  by  some 
accident,  either  cold  or  rain,  have  lost  all  their 
flowers,  and  commence  throwing  out  fresh  flower 
buds  more  abundantly  than  ever.     Thus  it  is 
not  nnfrequent  to  see  some  plants  in  flower  so 
late  as  March,  bearing  at  once  the  old  and  the 
new  seeds,  flower  buds,  and  full  blown  flowers, 
all  at  one  and  the  same  time.    The  rain  also 
greatly  affects  the  leaves,  for  some  sorts  of  tea 
cannot  be  made  in  a  rainy  day.     The  leaves  for 
powchong  and  mingehew  ought  to  be  collected  in 
the  morning  of  a  sunny  day,  when  the  dew  has 
evaporated.     The  powekcng  can  only  be  manu- 
factured from  the  leaves  of  the  first  crop;  but 
the  mingehew,  although  it  requires  the  same  care 
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in  making  as  the  other,  can  yet  be  made  from 
sny  crop,  provided  it  is  made  on  a  simny  morn- 
ing. The  Chinese  dislike  gathering  leaves  on  a 
rainy  day  for  any  description  of  tea,  and  never 
will  do  so  unless  necessity  requires  it.  The  As- 
sam season  for  tea  making  generally  commences 
about  the  middle  of  March;  the  second  crop  in 
the  middle  of  May;  the  third  crop  about  the  first 
of  July;  but  the  time  varies  according  as  the  rains 
set  in,  sooner  or  later. 

The  mode  of    manufacturing  the  sychee^  or 
black  tea,  is  as  follows.    The  leaves  for  this  sort 
are  what  are  termed  the  souchong  and  potochong. 
After  they  have  been  gathered  and  dried  in  the 
sun,  they  are  beaten  four  different  times;  they 
are  then  put  into  baskets,  pressed  down,  and  a 
cloth  put  over  them.     When  the  leaves  become 
of  a  brownish  colour  by  tlie  heat  they  throw 
out  and  have  a  peculiar  smell,  they  are  then  ready 
for  the  pan,  the  bottom  of  which  is  made  red 
hot.    Tliis  pan  is  fixed  in  masonry,  breast  high, 
and  in  a  sloping  position,  forming  an  angle  of 
forty  degrees.p    Thus  the  pan  being  placed  on  an 
inclined  plane,  the  leaves  when  tossed  about  in 
it  cannot  escape  behind  or  on  the  sides,  as  it  is 
built  high  up,  but  fall  out  near  the  edge  close  to 
the  manufacturer,  and  always  into  his  hands,  so 
as  to  be  swept  out  easily.     When  the  bottom  of 
this  pan  has  been  made  red  hot  by  a  wood  fire, 
the  operator  puts  a  cloth  to  his  mouth  to  prevent 
inhaling  any  of  the  hot  vapour.    A  man  on  the 
left  of  him  stands  ready  with  a  basket  of  pre- 
pared leaves;  one  or  two  men  stand  on  his  right 
with  dollahs  or  shallow  baskets,  to  receive  the 
leaves  from  the  pan;  and  another  keeps  lifting 
the  hot  leaves  thrown  out  of  the  pan  into  the 
dollah,  that  they  may  quickly  cool.    At  a  given 
signal  from  the  China  man,  the  person  wiUi  the 
basket  of  prepared  leaves  seizes  a  handful  and 
dashes  it  as  quick  as  thought  into  the  red  hot 
pan.    The  China  man  tosses  and  turns  the  crack- 
ling leaves  in  the  pan  for  half  a  minute,  then 
draws  them  all  out  by  seizing  a  few  leaves  in 
each  hand,  using  them  by  way  of  a  brush,  not 
one  being  left  behind.    They  are  all  caught  by 
the  man  with  the  dollah  or  basket,  who,  with 
his  disengaged  liand,  continues  lifting  the  leaves 
and  letting  them  fall  again,  that  they  may  quickly 
cool.     Should  a  leaf  be  left  behind  in  the  pan  by 
any  accident,  the  cloth  that  is  held  ready  in  his 
mouth  is  applied  to  brush  it  out;  but  all  this  is 
done  as  quick  as  lightning.    The  man  that  holds 
the  basket  of  leaves  watches  the  process  eagerly, 
for  no  sooner  is  the  last  leaf  out  of  the  pan  than 
he  dashes  in  another  handful;  so  that  to  an  ob- 
server at  a  little  distance,  it  appears  as  if  one 
man  was  dashing  the  leaves  in  and  the  other  as 
fast  dashing  them  out  again,  so  quickly  and  dex- 
terously is  this  managed.    As  soon  as  one  basket 
has  received  about  four  handfuls  of  the  hot  leaves 
from  the  pan  it  is  removed,  and  another  basket 


placed  to  receive  the  leaves,  and  so  on  until  all 
is  finished.  A  good  fire  of  wood  is  kept  under 
the  pan  to  keep  the  bottom  red  hot,  as  the  sac- 
cession  of  fresh  leaves  tends  greatly  to  cool  It. 

The  leaves  are  next  rolled  up  and  latched  the 
same  as  other  teas,  and  put  into  the  drying  basket 
for  about  ten  minutes.  When  a  little  dry,  people 
are  employed  to  work  and  press  them  in  their 
hands,  in  small  quantities  at  a  time,  for  about 
half  a  minute;  they  are  then  put  into  small  square 
pieces  of  paper  and  rolled  up;  after  this  they  are 
put  into  the  drying  basket,  and  permitted  to  diy 
slowly  over  a  gentle  fire  for  some  hours,  until 
the  whole  is  thoroughly  dry.  This  tea  is  not 
sold  in  the  China  market,  but  is  used  chiefly 
as  offerings  to  the  priests,  or  kept  for  high  days 
and  holidays. 

The  manufacture  of  green  tea  under  the  direc- 
tion of  Chinese  labourers,  at  Assam,  is  as  follows. 
All  leaves,  up  to  the  size  of  what  is  called  son* 
chonffy  are  taken  for  the  green  tea.  About  three 
pounds  of  the  fresh  leaves,  or  sometimes  those 
that  have  lain  gathered  over  night,  are  cast  into 
a  hot  pan,  and  rolled,  and  tossed  about  until  they 
become  too  hot  for  the  hand,  when  they  are  fur- 
ther stirred  by  pieces  of  bamboo.  They  are  then 
taken  from  the  pan  and  rolled  in  dollahs,  in  a 
similar  way  as  the  black  tea,  for  about  three 
minutes.  The  leaves  are  then  pressed  hard  be- 
tween both  hands  untU  they  assume  a  pyramidal 
form,  and  are  then  placed  in  open  baskets  ex- 
posed to  the  sun  for  a  few  minutes;  these  pyra- 
mids are  then  gently  opened,  and  the  leaves 
spread  out  to  dry.  The  rolling  up  and  spreading 
out  is  repeated  three  times  in  the  open  air  if  the 
weather  be  sunny  and  dry;  if  rainy,  over  a  fire. 
After  the  third  rolling  and  drying  there  is  very 
little  moisture  remaining  in  the  leaves.  They 
are  now  turned  into  a  hot  pan,  gently  stirred  and 
dried,  and  firom  this  transferred  to  a  strong  bag, 
where  they  undergo  great  compression  by  the 
hands  and  feet  of  the  operator.  After  remaining 
a  night  in  this  bag,  the  leaves  are  again  emptied 
out,  gently  separated,  and  for  the  last  time  dried 
over  the  fire,  till  they  become  quite  crisp.  In 
this  state  the  tea  is  placed  in  boxes  or  bamboo 
baskets,  where  it  may  remain  for  months,  until 
it  undergoes  the  second  process,  which  is  as  fol- 
lows. The  boxes  being  opened,  the  tea  is  taken 
out  and  exposed  in  large  shallow  baskets,  until 
it  has  become  soft  enough  to  roll.  It  is  then  put 
into  cast  iron  pans,  set  in  brick  fire-places,  the 
same  as  those  used  for  the  sychee  black  tea. 
The  pan  is  made  very  hot,  and  about  seven  pounds 
of  the  leaves  are  thrown  in  at  a  time,  and  rubbed 
against  the  sides  for  a  considerable  time.  The 
pan  being  placed  on  an  inclined  plane  the  leaves 
always  come  towards  the  operator,  while  he 
pushes  them  from  him  again,  moving  his  hand 
backwards  and  forwards,  and  pressing  on  the 
leaves  with  some  force  with  hie  palms,  keeping 
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up   the  points  of  the  fin^rs  to  prevent  their 
coining  in  contact  with  the  hot  pan.    After  one 
hour's  good  rubbing,  the  leaves  are  taken  out 
and  thrown  into  a  large  coarse  bamboo  sieve; 
from  this  into  a  finer  one,  and  again  a  still  finer, 
until  three  sorts  of    tea  have  been  separated. 
The  first  or  largest  sort  is  put  into  the  funnel  of 
a  winnowing  machine,  which  has  three  divisions 
of  small  traps  below  to  let  the  tea  out.    A  man 
turns  the  wheel  with  his  right  hand,  and  with 
the  }eft  regulates  the  quantity  of  tea  that  shall 
fall  through  the  wooden  funnel  above,  by  a  wooden 
slide  at  the  bottom.    As  the  tea  fblls  through 
gently,  and  in  small  quantities,  the  blast  from 
the  fan  blows  the  smaller  particles  to  the  end  of 
the  machine,  where  they  are  intercepted  by  a  cir- 
cular movable  board  placed  there.    The  dust  and 
smalkr  particles  are  blown  against  this  board, 
and  fall  out  at  an  opening  at  the  bottom  into  a 
basket  placed  there  as  a  receptacle.    The  next 
highest  tea  is  blown  nearly  to  the  end  of  the 
machine,  and  falls  through  a  trough  on  the  side 
into  a  basket.    This  tea  is  called  yomng  hgf§on. 
The  next  being  a  little  heavier,  is  not  blown 
quite  so  far;  it  falls  through  the  same  trough, 
which  has  a  division  in  the  middle  near  the 
centre  of  the  machine.    A  basket  is  placed  be- 
neath to  receive  the  tea  which  b  called  fyion. 
The  next,  which  is  still  heavier,  falls  very  near 
to  the  end  of  the  fan;  it  is  in  small  balls,  and  is 
called  gunpowder  tea.    The  heaviest  faUs  still 
closer  to  Uie  fan,  and  is  called  hiff  gunpowder. 
It  is  two  or  three  times  the  size  of  the  gun- 
powder, each  ball  being  composed  of   several 
young  leaves,  adhering  firmly  together.      This 
sort  is  afterwards  put  into  a  box,  and  cut  down 
by  a  sharp  instrument  to  the  size  of  gunpowder 
tea,  with  which  it  is  mixed. 

The  different  sorts  are  next  put  into  fine  bam- 
boo sieves,  and  all  bad  leaves  and  pieces  of  sticks 
are  carefully  picked  out  by  women  and  children, 
when  it  ujidergoes  a  second  drying  in  the  pans, 
and  rolling  and  rubbing  as  before.  A  finely 
pounded  and  sifted  mixture  of  indigo  and  sul- 
phate of  lime  is  now  added,  in  the  proportion 
of  a  tea  spoonful  to  14  lbs.  of  the  leaves,  and  in- 
timately mingled  with  them  in  the  pan,  by  which 
a  uniform  colour  is  imparted  to  the  whole.  The 
indigo  imparts  the  colour,  and  the  sulphate  of 
lime  fixes  it;  but  no  additional  flavour  is  hereby 
obtained. 

Mr  Bruce  observes,  that  the  leaves  both  for  the 
black  teas  and  the  green,  are  plucked  from  the 
same  trees;  and  that  the  difference  lies  in  the 
manufacture  of  the  leaves  alone. 

The  green  tea  gatherers  are  accommodated  with 
a  small  basket  each,  having  a  strap  passed  round 
the  neck,  so  as  to  let  the  basket  hang  on  the 
breast.  With  one  hand  the  person  holds  the 
branch,  and  with  the  other  plucks  the  leaf,  one 
at  a  time  taking  as  high  as  tiie  bOucUing  leaf ;  a 


small  piece  of  the  lower  end  of  the  leaf  is  left 
for  the  young  leaf  to  shoot  up  close  to  it,  and 
not  a  bit  of  the  stalk  must  be  gathered.  This 
makes  the  process  very  tedious.  The  black  tea 
maker,  on  the  contrary,  plucks  the  leaves  witli 
great  rapidity  with  both  hands,  using  the  fore- 
finger and  thumb,  and  collects  them  in  the  hol- 
low of  the  hand,  emptying  them  occasionally 
into  a  basket.  This  process  he  accomplishes  with 
inconceivable  quickness.  The  quality  of  the  tea 
depends  upon  the  size  of  the  leaves  employed, 
and  their  age,  and  time  of  plucking. 

To  damaged  black  teas,  the  leaves  of  the  olea 
fragransy  or  sweet  scented  olive,  and  another 
aromatic  plants  are  added,  in  the  proportion  of  a 
pound  of  these  leaves  to  a  box  of  tea.  This 
improves  the  flavour  without  adding  any  thing 
that  is  pernicious. 

In  order  to  afford  some  idea  of  the  labour  of 
tea  manufacture,  Mr  Bruce  gives  the  following 
statement.  To  manufactture  80  lbs.  of  black  tea 
per  day,  25  tea  gatherers  are  requisite,  and  10 
driers  and  sorters.  To  produce  02  lbs  of  green 
tea,  30  gatherers,  and  16  driers  and  sorters  are 
requisite.  This  supposes  the  day  to  be  fine  and 
sunny  throughout.  If  rainy,  one  half  may  be 
deducted. 

The  produce  of  all  the  tea  tracts  in  Assam,  in 
1889,  is  estimated  at  5274  lbs.;  in  1840,  at 
11,160  lbs. 

The  cultivation  of  the  tea  plant  has  only  been 
commenced  in  this  district  lately.  It  might  be 
increased  to  a  very  great  extent,  as  the  ground 
suitable  for  it  is  most  ample.  At  present  the 
quality  and  quantity  of  the  produce  must  be  in- 
fluenced very  much  by  the  state  of  the  trees, 
and  by  the  labourers  employed  being  as  yet  not 
sufiiciently  trained  to  the  manufacture. 

Mr  Bruce  says,  that  the  Chinese  method  of 
digging  a  hole  and  putting  in  a  liandful  of  seeds 
of  the  tea  plant,  does  not  succeed  so  well  in  As- 
sam as  putting  two  or  three  seeds  on  small  ridges 
of  earth,  and  covering  them  over.  As  the  plants 
grow  very  slender,  he  advises  to  put  four  or  five 
close  together,  when  they  will  {^w  up  and  form 
a  bush.  Plants  raised  from  seed  produce  a  small 
crop  in  three  years;  but  they  do  not  come  to 
maturity  till  six  years.  It  i^  s^d  they  live  to 
the  age  of  forty  or  fifty  years.* 

CoFFBE,  (coffea  Arabiea,)  Natural  family 
rvbkuieas.    PeiOandria  monogynia  of  Linnaeus. 

In  the  Arabic  language,  quahouch  is  the  name 
for  the  liquor  of  coffee;  in  Turkish  cahn^,  hence 
the  common  name  cofiee. 

The  coffee  tree  is  of  low  stature,  seldom  ex- 
ceeding twelve  feet  in  height;  slender,  and  at  the 
upper  part  dividing  into  long  trailing  branches. 
The  bark  is  almost  smooth,  and  of  a  brown 
colour.    The  leaves  are  elliptical,  smooth,  entire, 

*  EUin.  Phil.  Journal,  1840, 
3  D 
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pointed,  waved,  three  to  four  inches  long,  placed 
oppos'iW  on  short  footatalks.    They  are  ever- 


green,nnd  somewhat  reaemble  those  of  Uie  Por- 
tagaese  laurel.  The  floweta  are  white,  in  form 
not  unlike  those  of  the  jessamine.  They  are 
axillary,  on  short  footstalks;  or  sessile,  two  or 
three  together.  The  calyx  is  very  small,  tubular, 
and  live  toothed.  The  corolla  it  monopetalous, 
funnel-shaped,  cut  at  the  limb  into  five  reflexed, 
oval,  or  lanceolnte  segments.  The  fruit  which 
succeeds  is  a  red  berry,  reeembling  a  cherry,  and 
having  a  pale,  inupid,  and  somewhat  glutinous 
]>ulp,  inclosing  two  bard  oval  seeds,  each  about 
tlie  size  of  an  ordinary  pea.  One  side  of  the  seed 
is  convex,  while  the  other  b  flat,  and  has  a  little 
straight  furrow  inscribed  through  its  longest 
di  mension ;  while  growing,  the  flat  sides  of  the  seeds 
are  towards  each  other.  Theae  seeds  ore  immedi- 
ately covered  by  a  cartilaginous  membrane, 
which  has  received  the  name  of  the  parchment. 

Some  botanists  have  enumerated  two  distinct 
species  of  the  coffee  tree.  The  c.  Arabiea,  and  e. 
oeeidentalu ;  othera,agaiu,areof  opinion  that  the 
different  sorts  are  only  varieties,  resulting  from 
soil,  climate,  and  mode  of  culture.  The  tree  is 
a  native  of  Arabia  Felix,  and  Ethiopia,  and  was 
first  introduced  to  the  notice  of  Europeans  by 
Rauwolfius,  in  1673;  but  Alpinus,  in  1591,  was 
the  first  who  scientifically  described  it.  The 
Dutoh  were  the  first  to  introduce  the  plant  into 
Europe.  Having  procured  some  berries  at  Mo- 
cha, which  were  carried  to  Batavia,  and  there 
planted,  a  specimen  was  sent  to  Amsterdam 
tlie  year  1690,  by  governor  "Wilson,  where  it 
bore  fruit,  and  produced  many  young  plants. 
From  these,  the  East  Indies,  and  most  of  the 
gardens  of  Europe,  were  furnished.  It 
first  cultivated  in  Britain  by  bishop  Compio 
1696.  In  1714  a  plant  was  presented  by  the 
magistrates  of  Amsterdam  to  the  French  king, 
Louis  XIV.  This  plant  was  placed  at  Marie; 
under  the  care  of  the  celebrated  Jusueu;  and 
from  this  source  plants  were  forwarded  i 
years  aller  to  the  French  islands  in  the  West 


Indies,  from  whence  all  the  cofiee  plants  now 
found  there  derived  their  origin. 

The  use  of  cofiee  as  an  alimentary  iofiision 
was  known  in  Arabia,  where  the  plant  is  sup- 
posed to  have  been  indigenous,  long  before  the 
period  just  mentioned.  All  authorities  agree  in 
ascribing  its  introduction  to  Hegalleddin,  mufti 
of  Aden,  in  Arabia  Felix,  who  hod  become  ac- 
quainted with  it  in  Persia,  and  had  recourse  to 
it  medicinally  when  he  returned  to  his  own 
country.  The  progress  which  it  made  waa  by 
no  means  rapid  at  first,  and  it  was  not  until  the 
year  ICM  tliat  coffee  was  publicly  sold  at  Con- 
stan^nople.  Its  use  had,  in  the  meanwhile,  been 
much  checked  hy  authority  of  the  Syrian  govern- 
ment on  the  ground  of  its  allied  intoxicating 
qualities:  but  more  probably  because  of  its  lesil- 
ing  to  social  and  festive  meetings  incompatible 
with  the  strictness  of  Mahomraedan  discipline; 

A  similar  persecution  attended  the  us«  of  coffee 
soon  after  its  introduction  into  the  capital  of 
Turkey,  where  the  ministerH  of  religion  having 
made  it  the  subject  of  solemn  complaint  tliat  the 
mosques  were  deserted  while  the  coffee  hoosei 
were  crowded,  these  latter  were  sliut  up  by  carder 
of  the  mufti,  who  employed  the  police  of  the 
city  to  prevent  any  one  from  drinking  coffee. 
This  prohibition  it  was  found  impossible  to  es- 
tabli^  BO  that  the  government,  with  that  in- 
stinctive facility  so  natural  to  rulers  of  convert- 
ing to  their  own  advantage  the  desires  and  pre- 
judicesof  the  people,  l^dataxupon  the  sale  of  the 
beverage,  which  produced  a  considerable  revenue. 

The  consumption  of  coffee  Is  exceedingly  great 
in  Turkey,  and  this  fact  may  be  in  a  great  mea- 
sure accounted  for  by  the  strict  prohibition  whirfi 
the  Moslem  religion  lays  against  the  use  of  wine 
and  spirituous  liquors.  So  necessary  was  coffee 
at  one  time  considered  among  the  people,  that 
tiie  refusal  to  supply  it  in  reasonable  quantity 
to  a  wife,  was  reckoned  amoug  the  l^al  causes 
for  a  divorce.  The  Turks  drink  their  coffee  very 
hot  and  strong,  and  without  sugar;  occasion^y 
they  put  in,  when  boiling,  aelove  or  two  bruised, 
or  a  few  seeds  of  stany  aniseed,  or  some  of  the 
lesser  cardamoms,  oradrop  of  essence  of  amber.* 

Much  uncert^nty  prevails  with  respect  to  the 
first  introduction  of  cofFee  into  use  in  Uie  western 
parts  of  Europe.  The  Venetians,  who  traded 
much  with  tiie  Levant,  were  probably  the  first 
to  adopt  its  use.  A  letter,  written  in  1616  from 
Constantinople,  by  Peter  de  la  Voile,  a  Vene- 
tian, acquaints  his  correspondent  with  tlie  writer's 
intention  of  bringing  home  to  Italy  some  coffre, 
which  he  speaks  of  as  an  article  unknown  in  his 
own  country.  Thirty  years  after  this,  some 
gentlemen  retuming  from  Constantinople  to  Mar- 
seilles, brought  with  them  a  supply  of  this  lux- 
ury, together  with  the  vessels  required  for  ill 
preparation;  but  it  was  not  until  1671  that  the 
*  Ellis's  HiHorj  of  Cbfltw. 
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first  hoase  was  opened  in  that  city  for  the  sale 
of  the  prepared  beverage. 

In  I67I9  an  Armenian  named  Pascal,  set  up  a 
coffee  house  in  Paris,  but  meeting  with  little 
encouragement  he  removed  to  London.  He  was 
succeeded  by  other  Armenians  and  Persians,  but 
not  with  much  success,  for  want  of  address  and 
proper  places  to  dispose  of  it;  genteel  people  not 
caring  to  be  seen  in  those  places  where  it  was  to 
be  sold.  However,  not  long  after,  when  some 
Frenchmen  had  fitted  up  for  the  purpose  spa- 
cious apartments  in  an  elegant  manner,  orna- 
mented with  tapestry,  large  looking-glasses,  pic- 
tures, and  magnificent  lustres,  and  began  to  sell 
cofiee,  with  tea,  chocolate,  and  other  refiresh- 
ments,  they  soon  became  frequented  by  people 
of  fashion  and  men  of  letters;  so  that  in  a  short 
time  the  number  in  Paris  increased  to  three 
hundred. 

Coffee  houses  date  their  origin  in  London  from 
an  earlier  period.  The  first  was  opened  in  Greorge 
Yard,  Lombard  Street,  by  one  Pasqua,  a  Greek, 
who  was  brought  over  in  1652  by  a  Turkey 
merchant  named  Edwards. 

The  first  mention  of  cofiee  that  occurs  in  our 
statute  books,  is  found  in  the  act  12th  Car.  ii. 
cap.  24,  (Anno  1660,)  whereby  a  duty  of  four- 
pence  per  gallon,  to  be  paid  by  the  maker,  was 
imposed  upon  all  coffee  made  and  sold :  three 
years  after  this,  cofiee  houses  were  directed  to  be 
licensed  by  the  magistrates  at  quarter  sessions. 

Coffee  cannot  be  cultivated  to  advantage  in 
climates  where  the  temperature  at  any  time  de- 
scends below  fifty-five  degrees  of  Fahrenheit's 
scale.  The  trees  flourish  most  in  new  soils  on  a 
gentle  slope,  where  water  will  not  lodge  about 
the  roots.  In  exposed  situations  it  is  necessary 
to  moderate  the  scorching  heat  of  the  sun  by 
planting  rows  of  umbrageous  trees  at  certain  in- 
tervals throughout  the  field. 

Coffee  trees  are  usually  raised  from  seed  in 
nursery  grounds,  and  are  afterwards  planted  out 
at  regular  distances,  which  vary  according  to  the 
nature  of  the  soil.  Where  this  is  very  dry  or 
gravelly,  the  trees  seldom  rise  higher  than  six 
feet,  and  may  be  planted  five  feet  apart;  but  in 
rich  soils,  where  they  attain  the  height  of  nine 
OS  ten  feet,  or  more,  the  plants  should  not  be  so 
crowded,  and  intervals  of  eight  or  ten  feet  should 
be  left  between  them. 

It  is  well  known,  says  Mr  Ellis,  that  coffee 
imported  from  the  West  Indies  does  not  equal 
in  its  flavour  that  produced  in  Arabia  and  other 
parts  of  the  East;  and  it  is  commonly  imagined 
that  this  inferiority  is  principally  owing  to  local 
causes,  and  is  therefore  incapable  of  being  re- 
medied. The  seed  of  the  West  India  coffee,  firom 
growing  in  a  richer  soil,  and  more  humid  atmos- 
phere, is  larger  than  that  of  Arabia.  Though 
there  is  reason  for  believing  that  the  superior 
quality  of  Turkey  and  East  India  coffee  is  not 


altogether  to  be  referred  to  the  influences  of  soil 
and  climate,  but  depends,  in  part  at  least,  upon 
the  age  to  which  the  seeds  are  kept  before  they 
are  brought  into  consumption.  Trees  planted  in 
a  light  soil,  and  in  dry  and  elevated  spots,  pro- 
duce smaller  berries,  which  have  a  better  flavour 
than  those  grovni  in  rich,  flat,  and  moist  soils: 
the  weight  of  produce  yielded  by  the  latter  is, 
however,  double  that  obtained  from  the  former; 
and  as  the  difference  in  price  between  the  two  is 
by  no  means  adequate  to  cover  this  deficiency 
of  weight,  the  interest  of  the  planter  naturally 
leads  him  to  the  production  of  the  largest  but 
least  excellent  kind.  Mr  Ellis  further  states  the 
following  results  of  his  experience. 

New  coffee  will  never  parch  or  mix  well,  use 
what  art  you  will.  Tliis  proceeds  from  the 
natural  clamminess  of  the  juices  of  the  grain, 
which  requires  a  space  of  time  proportioned  to 
its  quantity  to  be  wholly  destroyed. 

The  smaller  the  grain,  and  Uie  less  pulp  the 
berry  has,  the  better  the  coffee,  and  the  sooner 
it  will  parch,  mix,  and  acquire  a  flavour. 

The  drier  the  soil,  and  the  warmer  the  situa- 
tion, the  better  will  be  the  coffee  it  produces,  and 
the  sooner  will  it  acquire  a  flavour. 

The  larger  and  the  more  succulent  the  grain, 
the  worse  it  will  be;  the  more  clammy,  and  the 
longer  in  acquiring  a  flavour. 

The  worst  cofi^  produced  in  America  will,  in 
a  course  of  years,  not  exceeding  ten  or  fourteen, 
be  as  good,  parch  and  mix  as  well,  and  have  as 
high  a  flavour  as  the  best  we  now  have  from 
Turkey;  but  due  care  should  be  taken  to  keep 
it  in  a  dry  place,  and  to  preserve  it  properly. 

Small  grained  coffee,  produced  in  a  dry  soil 
and  warm  situation,  will  be  matured  in  three 
years. 

The  trees  beg^n  bearing  when  they  are  two 
years  old;  in  their  third  year  they  are  in  full 
bearing.  The  produce  of  a  good  tree  is  from  1^ 
to  2  lbs.  of  berries.  The  aspect  of  a  coffee  plan- 
tation during  the  period  of  flowering,  which  does 
not  last  longer  than  one  or  two  days,  is  very  in- 
teresting. In  one  night  the  blossoms  expand 
themselves  so  profusely,  as  to  present  the  same 
appearance  which  has  sometimes  been  witnessed  ^ 
in  England  when  a  casual  snow  storm  at  the 
close  of  autumn  has  loaded  the  trees  while  still 
furnished  with  their  full  complement  of  foliage. 
The  mode  of  culture  of  cofi^  in  Arabia  Felix 
is  thus  described  by  La  Roque.  The  coffee  tree 
is  there  raised  from  seed,  which  the  natives  sow 
in  nurseries,  and  plant  them  out  as  they  have 
occasion.  They  choose  for  their  plantations  a 
moist  shady  situation  on  a  small  eminence,  or  at 
the  foot  of  the  mountains,  and  take  great  care 
to  conduct  from  the  high  grounds  little  riUs  of 
water  in  small  channels  to  the  roots  of  trees;  for 
it  is  absolutely  necessary  that  they  should  be 
constantly  watered,  in  order  to  produce  and  ripen 
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the  fruit.  For  that  purpose,  when  they  remove 
or  transplant  the  tree,  they  make  a  trench  three 
feet  wide,  and  five  feet  deep,  which  they  line  or 
cover  with  stones,  that  the  water  may  the  more 
readily  sink  deep  into  the  earth  with  which  the 
trench  is  filled,  in  order  to  preserve  the  moisture 
horn  evaporating.  When  they  ohserve  that  there 
is  a  good  deal  of  fruit  upon  the  tree,  and  that  it 
is  nearly  ripe,  they  turn  off  the  water  from  the 
roots,  to  lessen  that  succulency  in  the  fruit  which 
too  much  moisture  would  occasion.  In  places 
much  exposed  to  the  south,  they  plant  their  coffee 
trees  in  regular  lines,  sheltered  hy  a  kind  of 
poplar  tree,  which  extends  its  branches  on  every 
side  to  a  great  distance,  affording  a  necessary 
shade  from  the  intense  heat  of  the  sun.  The 
seeds  are  known  to  be  ripe  when  the  berries  as- 
sume a  dark  red  colour,  and  if  not  then  gathered 
will  drop  from  the  trees.  The  planters  in  Arabia 
do  not  pluck  the  fruit,  but  place  cloths  for  its 
reception  beneath  the  trees,  which  they  shake, 
and  the  ripened  berries  drop  readily.  These  are 
afterwards  spread  upon  mats  and  exposed  to  the 
9un*s  rays,  until  perfectly  dry,  when  the  husk  is 
broken  with  large  heavy  rollers  made  either  of 
wood  or  of  stone.  The  cofiRee  thus  cleared  of 
its  husk  is  again  dried  thoroughly  in  the  sun, 
that  it  may  not  be  liable  to  heat  when  packed 
for  shipment. 

The  method  employed  in  the  West  Indies 
differs  from  this.  Negroes  are  set  to  gather  such 
of  the  berries  as  are  sufficiently  ripe,  and  for  this 
purpose  are  provided  each  with  a  canvas  bag 
having  an  iron  ring  or  hoop  at  its  mouth  to  keep 
it  always  distended,  and  this  bag  is  slung  round 
the  neck  so  as  to  leave  both  hands  at  liberty.  As 
often  as  this  bag  is  filled,  the  contents  are  trans- 
ferred to  a  large  basket  placed  conveniently  for 
the  purpose.  When  the  trees  are  in  full  bear- 
ing, an  industrious  man  will  pick  three  bushels 
in  a  day.  If  more  are  gathered,  proper  care  can 
hardly  be  exercised  in  selecting  only  the  berries 
that  are  ripe.  It  is  the  usual  calculation,  that 
each  bushel  of  ripe  berries  will  yield  ten  pounds 
weight  of  merchantable  coffee. 

In  curing  coffee  it  is  sometimes  usual  to  ex- 
pose the  berries  to  the  sun's  rays  in  layers,  five 
or  six  inches  deep,  on  a  platform.  By  this  means 
the  pulp  ferments  in  a  few  days,  and  having  thus 
thrown  off  a  strong  acidulous  moisture,  dries 
gradually  during  about  three  weeks :  the  husks 
are  afterwards  separated  from  the  seeds  in  a  mill. 
Other  planters  remove  the  pulp  from  the  seeds 
as  soon  as  the  berries  are  gathered.  The  pulp- 
ing mill  used  for  this  purpose  consists  of  a  hor- 
iKontal  fluted  roller,  turned  by  a  crank  and  act- 
ing against  a  movable  breast  board,  so  placed 
as  to  prevent  the  passage  of  whole  berries  between 
itself  and  the  roUer.  The  pulp  is  then  separated 
from  the  seeds  by  washing  them,  and  the  latter 
are  spread  out  in  the  sun  to  dry  them.    It  is 


then  necessary  to  remove  the  membranous -akin 
or  parchment,  which  is  effected  by  means  of 
heavy  rollers  running  in  a  trough  wherein  tlie 
seeds  are  put.  This  mill  is  worked  by  cattle. 
The  seeds  are  afterwards  winnowed  to  separate 
the  chaff,  and  if  any  among  them  appear  to  have 
escaped  the  action  of  the  roller,  they  are  again 
passed  through  the  mill. 

The  roasting  of  coffise  for  use  is  a  process  which 
requires  some  nicety;  if  burned,  much  of  the 
fine  aromatic  flavour  will  be  destroyed,  and  a 
disagreeable  bitter  taste  substituted.  The  roast- 
ing is  now  usually  performed  in  a  cylindrical 
vessel  which  is  continually  turned  upon  its  axis 
over  the  fire-place,  in  order  to  prevent  the  too 
great  heating  of  any  one  part,  and  to  accomplish 
the  continual  shifting  of  the  contents.  CoflRse 
should  never  be  kept  for  any  length  of  time  after 
it  has  been  roasted,  and  should  never  be  ground 
until  the  moment  of  its  infusion,  or  some  por- 
tion of  its  fine  flavour  will  be  dissipated. 

The  quantity  of  coffee  consumed  in  £urope  is 
very  great.  Humboldt  estimates  it  at  nearly 
one  hundred  and  twenty  mill  ions  of  pounds,  about 
one  fourth  of  which  is  consumed  in  France. 
Since  the  time  that  this  estimate  was  made,  a 
vast  increase  has  been  experienced  in  the  use 
of  cofloe  in  England.  This  was  at  first  occa- 
sioned by  the  very  considerable  abatement  made 
in  the  rate  of  duty,  and  the  public  taste  has 
since  been  continuidly  growing  more  and  more 
favourable  to  its  consumption. 

More  than  sixty  years  ago,  Dr  Fotheigill 
strenuously  urged  this  reduction  of  the  duty, 
predicting  the  increased  consumption  which  has 
actually  occurred. 

Cofi^  possesses  both  an  aromatic  and  narcotic 
principle.  The  flavour  and  taste  which  at  first 
are  both  rather  repulsive,  become  by  habit 
agreeable  and  grateful.  Its  effects  are  stimulat- 
ing, soothing,  and  exhilarating,  in  a  calm  and 
moderate  degree,  unlike  the  turbulent  effects  of 
fermented  liquors.  It  is  mose  stimulating  than 
tea,  and  to  some  constitutions  proves  too  heating 
and  exciting;  in  general,  however,  it  is  grateful 
to  the  stomach,  and  seems  to  aid  digestion  if 
taken  an  hour  or  two  after  a  full  meal.  It  pos- 
sesses little  nutritive  qualities  in  itself,  though 
conjoined  with  sugar  and  cream,  it  may  be  reck- 
oned a  nourishing  drink.  The  addition  of  much 
sugar,  however,  is  apt  to  make  the  beverage  dis- 
agree with  weak  stomachs,  and  to  cause  acidity. 

Chocolatk,  or  Cacao  r^^^o^f^roma  cacao  J. 
Natural  family  byUneriaceoB;  pofyadelphiaj  decan- 
dria,  Linmeus.  Linneus  named  this  plant  theo- 
bromoy  or  *' food  for  the  gods,"  from  the  excellent 
nature  of  its  seeds.  The  Mexicans  call  the  ber- 
erage  composed  of  the  pounded  seeds,  chocolate. 

The  tree  is  a  very  handsome  one,  about  twelve 
or  sixteen  feet  high;  the  trunk  is  upright,  and 
about  five  feet  long;  the  wood  is  light,  and  of  a 


white  colour;  the  bark  is  hrawnish.  Tlie  learea 
nra  lanceolftte,  oblong,  brifjht  green,  qnile  entire; 
the  flowera  nre  small,  reddish,  and  inodorons. 
Tlie  fruit  is  mnooth,  of  a  jellow  or  red  tinge, 
nnd  aboot  three  inches  in  diameter;  the  rind  is 
fleshy,  about  half  an  inch  in  tliickness,  flesh- 
coloured;  within  the  pulp  white,  of  the  consis- 
tence of  butter,  separating  from  tlie  rind  when 
ripe,  and  adhering  only  to  it  by  filaments,  which 
penetrate  it  and  reach  to  the  seeds.  Hence  it  is 
known  when  the  seeds  art  ripe,  by  the  rattling 
of  the  capsnle  when  it  is  shaken.  The  pulp  has 
A  sweet  and  not  nnpleasont  taste,  with  a  slight 
acidity.  It  is  sucked  and  eaten  raw  by  the  na- 
tirea.  The  seeds  ne  about  twenty-fire  in  num- 
ber; when  fresh  they  are  of  a  flesh  colonrj  ga- 
thered befbre  quite  ripe  they  preserre  them  in 
sugar,  and  thus  they  are  very  grateful  to  the 
palate.  They  quickly  lose  their  power  of  vege- 
taUon  if  taken  out  of  the  capsule,  hut  kept  in 
it  they  preserve  that  power  for  a  long  time- 
The  tree  bean  leaves,  flowere,  and  fruit,  all  the 
year  through;  but  the  usual  seasons  forgathering 
the  fruit  are  June  and  December.  In  two  years 
it  babove  three  feet  high,8ndspteadaitsbranchea, 
not  more  than  five  of  which  are  suffered  to  re- 
m^:  in  three  yeara  it  begins  to  bear  fmit.  A 
tree  yields  from  two  to  three  pounds  of  seeds 
annually.  The  seeds  are  nourishing  and  agreea- 
ble to  most  people,  and  are  In  general  use  in 
South  America,  and  in  the  West  India  islands. 

The  seeds  of  the  cacao  were  made  use  of  aa 
money  in  Mexico,  in  the  time  of  the  Altec  kings, 
and  this  use  of  them  is  still  partially  continued, 
the  smaller  seeds  being  employed  for  the  pur- 
pose. The  lowest  denomination  of  coined  money 
current  in  Mexico  is  of  the  value  of  about  six- 
pence; and  as  there  must  arise  many  petty  tran- 
sactions of  business  to  a  lower  amount,  the  con- 
venience of  these  seeds,  six  of  which  are  reckoned 
as  of  the  value  of  one  halfpenny,  must  needs  be 
very  great. 

Cacao  is  principally  nsed  after  having  been 
made  into  cakes,  to  which  the  name  of  chocolate 
is  given.  The  method  anciently  employed  by 
the  Indians  in  making  tbesa  cakes,  was  simply 
to  roast  the  seeds  in  earthen  pota,  and  after  clear- 
ing them  from  the  husks,  which  by  reason  of 
the  heat  employed  could  l>e  easily  removed,  the 
naked  seeds  were  bruised  between  two  stones, 
and  made  up  with  the  hands  into  cakes.  The 
process  at  present  used  by  Europeans  does  not 
dilfer  greatly  fium  that  just  described:  more 
care  is  taken  in  grinding  the  seeds  after  they  are 
roasted,  so  as  to  convert  them  into  a  paste  which 
is  perfectly  smooth,  and  some  flavouring  ingre- 
dients are  added,  according  to  the  taste  of  the 
people  who  are  to  oonsume  the  chocolate.  Cloves 
and  cinnamon  are  much  nsed  for  this  purpose  by 
the  Spaniards;  other  aromatics,  and  even  per- 
fumes, such  as  musk,  and  amber^s,  have  sorae- 
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times  been  added;  but  the  principal  flavouring 
ingredient  used  with  cacao  is  vanilla,  a  short 
notice  of  which  we  subjoin.  The  intimate  mix- 
tare  of  these  substances  having  been  effected, 
the  whole  ia  put  while  yet  hot  into  tin  moulds, 
where  it  hardens  in  cooling,  and  in  this  form,  if 
preserved  from  the  tji,  it  will  keep  good  for  a 
considerable  time.  Chocolate  is  not  very  much 
consumed  in  England;  it  is  in  greater  esteem  in 
France.  Itformsthsordinarybrealdast  in  Spain; 
and  in  Mexico,  according  to  Humboldt,  it  is  not 
considered  an  object  of  luxury,  but  rather  of 
prime  necessity. 

V1NILI.A  Cvanilla  aromatiea),  belongs  to  the 
natural  iaiaWj  orekideiB  ;  (jynandria,  mtmaitdria, 
LinnKus.  It  is  a  native  of  Mexico,  and  of  some 
parts  of  India.  The  Spaniards  found  its  frnit 
in  use  among  the  Aztecs  at  the  time  of  their  first 
invasion  of  Mexico.  At  this  day,  although  a 
considerable  quantity  of  vanilla  pods  is  collected 
in  that  state  for  the  purpose  of  exportation,  thd 
people  do  not  themselves  employ  them  in  tho 
manufticture  of  chocolate,  the  only  use  to  whicli 
they  have  ever  been  anywhere  applied,  conceiv- 
ing them  to  ha  possessed  of  unwholesome  pro- 

"•■  The  vaniUa  is  a  climbing 

plant;  its  leaves  are  lanceo- 
late and    ribbed,  eighteen 
inches  long,  and  three  inches 
broad.    Its  flowers  are  whitCi 
intermixed  with  stripes  of 
red     and     yellow   colonrv; 
these  are  succeeded  by  long 
and  slender  pods,  which  at 
first  are  green,  but  become 
yellow  as  they  ripen,  and 
are   then  collected  for  use. 
Til*  V.11I1111.         j^^    cavity    of    the    pod 
contains,  besides    its    numerous   seeds,  a  sub- 
stance which  is  black,  oily,  and  balsamic;  when 
recently  gathered  this  is  humid,  and  its  odour  is 
said  to  induce  a  kind  of  temporary  intoxication. 
The  pods  are  harvested  during  the  three  latter 
months  of  the  year,  and  are  carefully  dried  by 
exposure  to  the  sun's  rays  until  they  are  made 
1,  In  which  state  they  are  wrapped  in  wool- 
len cloths,  to  promote  and  aljsorb  evaporation. 
By  this  process  the  vanilla  ocqaires  a  black  hue, 
with  a  somewhat  silvery  appearance.     Five  of 
the  pods,  thus  treated,  will  usually  weigh  one 
e.      The  pods  and  seeds  have  a   pleasing 
smell,  somewhat  like  Peru  balsam,  or  the  ton- 
quin  bean. 

The  vanilla  plant  is  very  easily  propagated  by 
dtttings,  as  it  shoots  out  roots  at  every  joint; 
these,  each  about  a  foot  in  length,  are  planted  at 
the  reot  of  the  tree  about  which  it  is  intended 
to  climb.  These  plants  vrill  yield  pods  in  their 
third  year,  and  each  will  continue  to  furnish 
about  fifty  annually  for  thirty  or  forty  years. 
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What  IB  a  ungular  advaiilage  in  that  climate,  no 
insect  will  attack  this  plant.  They  tequire  very 
little  mobtnre. 

The  Hop  Plutt  (humulus  lupaliu).    Nat. 
lam.  urticttB;  di<ecia,paitandria,  Limueua.  The 
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hop  has  heen  cnltivated  in  Europe,  from  the  very 
earliest  records,  for  the  sake  of  its  flowers,  which 
are  used  for  preserving  beer,  and  imparting  a  bit- 
ter and  narcotic  quality  to  that  liquid.  Although 
indigenoiiB  both  in  ScoU&nd  and  Ireland,  ita  cdI- 
ture  was  not  introduced  into  England  till  the 
reign  of  Henry  VIII,,  when  it  was  imported 
from  Flanders.  It  is  little  cultivated  either  in 
Ireland  oi  Scotland,  owing  to  the  moist  nature 
of  their  autumnal  seasons.  The  hop,  like  all  the 
dicecious  family,  bears  its  flowers  on  separate 
plants ;  the  female  plant,  therefore,  is  alone  cul- 
tivated. There  are  several  varieties  raised  in 
Kent  and  Surrey,  as  the  Flemish,  Golding,  Can- 
terbury. The  first  is  the  moat  hardy,  diSeriug 
little  fitim  the  wild  plant;  the  second  is  an  im- 
proved variety,  and  highly  prodnctive;  but  more 
liable  to  tlie  disease  of  blight  than  the  other. 
The  hop  grows  only  in  rich  soils,  and  prefers  a 
deep  loam  with  a  dry  bottom,  a  shelteicd  situa- 
tion, exposed  to  the  south  or  south-west,  but,  at 
the  same  time,  not  so  confined  as  to  prevent  a 
free  circulation  of  air.  The  soil  requires  to  be 
well  pulverized  and  manured  previously  to  plant- 
in);.  In  hop  districts  Uie  ground  is  generally 
trenched,  either  with  the  plough  or  spade.  The 
mode  of  planting  is  generally  in  rows,  six  feet 
apart,  and  the  same  distance  in  the  row.  Five, 
six,  or  seven  plants  are  generally  placed  together 
in  a  circular  form,  and  at  a  distance  of  five  or 
six  feet  from  each  other.  The  plants  or  cuttings 
are  procured  from  the  most  tiealthy  of  the  old 
shoots;  each  should  have  two  joints  or  buds;  from 
the  one  which  is  placed  in  the  ground  springs 
the  root,  and  from  the  other  the  stalk.  Some 
plant  the  cuttings  at  once  where  they  are  to  re- 
main ;  and  others  rear  them  for  a  year  in  nurse- 
ries, and  then  transplant  them.  An  interval 
crop  of  beans  or  cabbages  is  generally  taken  the 
first  year.  The  poles  are  placed  to  the  plants 
generally  the  second  year,  at  first  only  five 


ux  fbet  in  length ;  in  the  third  year  are  substi- 
tut«d  poles  of  sixteen  feet  in  length,  from  four 
to  fflx  poles  to  each  circle  of  plants,  as  they  now 
acquire  theb  perfect  dimensions,  and  come  into 
full  bearing.  The  Spanish  chestnut  affords  the 
most  durable  wood  for  poles,  and,  accordin^y, 
is  niuch  grown  in  Kent,  the  chief  hop  county, 
for  this  purpose.  The  alter  culture  of  the  hop 
conusts  in  stirring  the  soil,  and  keeping  it  free 
from  weeds;  in  guiding  the  shoots  to  the  poles, 
and  sometimes  tybg  them,  tot  that  purpose, 
with  withered  rushes ;  in  eradicating  any  super- 
fluous shoots  which  may  arise  from  the  root,  and 
in  raising  a  small  heap  of  earth  over  the  root,  to 
prevent  any  more  shoots  from  rising.  Hops  are 
known  to  be  ready  for  gathering  when  the  chafly 
capsules  acquire  a  brown  colour  and  a  firm  con- 
ustence.  Each  cbafly  capsule,  or  leafed  calyx, 
contains  one  seed,  fiefors  these  are  picked,  the 
poles,  with  the  attached  stalks,  are  pulled  up, 
and  placed  horizontally  on  (rames  of  wood,  two 
or  three  poles  at  a  time.  The  hops  are  then 
picked  off  by  women  and  children.  After  being 
carefully  separated  from  the  leaves  and  stalks, 
they  are  dropped  into  a  large  cloth,  hung  all 
round  within  side  the  frame  on  tenter  hooks. 
When  the  cloth  is  full  the  hops  are  emptied  into 
a  laige  sack,  which  is  carried  home,  and  the  hops 
MA  on  a  kiln  to  be  dried.  This  is  always  done 
as  soon  as  possible  after  they  are  picked,  as  they 
are  apt  to  sustain  conuderable  damage,  both  in 
colour  and  flavour,  if  allowed  to  remain  long  in 
sacks  in  the  green  state  in  which  they  are  pulled. 
In  very  vrarm  weather,  and  when  they  are  pnlled 
in  a  moist  state,  they  will  often  heat  in  five  or 
six  hours ;  for  this  reason  the  kilns  are  kept  oou- 
stantiy  at  work,  both  night  and  day,  from  the 
commencement  of  the  hop  harvest  till  the  ter- 
mination. The  operation  of  drying  hops  is  not 
materially  different  from  that  of  drying  malt, 
and  the  kilns  are  of  the  same  construction.  The 
hops  are  spread  on  a  hair  doth,  from  eight  to 
twelve  inches  deep,  according  as  the  season  is  dry 
or  wet,  and  the  hops  ripe  or  immature.  When 
the  ends  of  the  hop  stalks  become  quite  shri- 
velled and  dry,  they  are  taken  off  the  kiln,  and 
laid  on  a  boarded  floor  till  they  become  quite 
cool,  when  they  are  put  into  bags.  The  ba^ng 
of  hops  is  performed  in  the  following  manner: 
In  the  floor  of  a  room,  where  the  hops  are  laid 
to  cool,  there  is  a  round  hole  or  trap,  equal  to 
the  mouth  of  a  hop  bag.  After  tying  a  handful 
of  hops  in  each  of  the  lower  comers  of  a  large 
bag,  which  serve  afterwards  for  handles,  the 
mouth  of  the  bag  is  fixed  securely  to  a  strong 
hoop,  which  is  made  to  rest  on  the  edges  of  the 
hole;  and  the  bag  itself  being  then  dropped 
through  the  trap,  the  packer  goes  into  it,  when 
a  person,  who  attends  for  the  purpose,  puts  in 
the  hops  in  small  quantities,  in  order  to  give  the 
packer  an  opportunity  of  packing  and  trampling 


thua  as  hard  ae  poiriUe.  When  the  bog  is  fUl«d, 
and  the  hope  packed  in  so  hard  w  that  it  will 
hold  no  more,  it  ia  drawn  up,  nnloMBd  ^m 
the  hoop,  and  the  end  sewed  up^  other  two 
handles  having  been  previoualy  formed  in  the 
camera,  in  the  maimer  already  mentioned.  The 
brightest  and  finest  coloured  hope  are  put  into 
pockets,  or  Ana  bag^ng,  and  the  brown  into 
coarse  or  heavy  bagging.  The  former  are  chiefly 
used  for  making  fine  ales,  and  the  latter  by  the 
porter  brewera.  Bat  when  hops  are  intended  to 
be  kept  two  or  three  years,  they  are  pnt  into  begs 
of  strong  cloth,  and  firmly  pressed  bo  as  to  ex- 
clude the  dr. 

The  stripping  and  sncking  of  the  poles  suo- 
ceeds  to  the  operation  of  picking.  The  shoots 
or  bind  being  stripped  off  snch  poles  as  are  not 
decayed,  are  set  up  together  in  a  conical  pile  of 
three  or  four  hundred,  the  centre  of  which  is 
formed  by  three  stout  poles  bound  together  a 
few  leet  from  tile  top,  and  their  lower  ends 
spread  out. 

The  hop  crop  is  liable  to  great  variation,  and 
to  many  casualties.  In  a  good  season  an  acre 
will  produce  twenty  cwt.;  in  a  bad  season  only 
two  or  three  cwt.,  and  sometiraea  none.  From 
ten  to  twelve  cwt.  is  reckoned  an  average  crop. 
The  quality  is  estimated  by  the  abundance  or 
scarcity  ef  an  unctuous  clammy  powder  which 
adheres  to  them,  and  by  their  bright  yellow 

The  expenses  of  forming  a  hop  plantation  are 
very  great;  bnt  once  in  bearing,  it  will  continue 
so  for  ten  or  fifteen  years  before  it  requires  to 
be  renewed.  The  hop  culture  in  England,  like 
that  of  the  vine  in  France,  is  only  fitted  for  cul- 
tivatoTs  of  conaiderable  capital,  who  can  retain 

'  the  pTodace  from  years  of  abundance  to  those  of 

scarcity.  It  is  calculated  on  an  average,  that  the 
hop  crop  fails  almost  entirely  every  fifth  year, 
when  the  price  will  rise  from  £2  to  £30  per  cwt. 
The  hop  is  peculiarly  liable  to  diseases.  When 
young  it  is  devoured  by  flies  of  difierent  kii 
at  a  more  advanced  stage  it  is  attacked  by  the 
green  fly,  red  spider,  and  ottor  moth,  the  larve 
of  which  prey  on  every  part,  even  to  the  roots. 
The  honey  dew  often  injures  the  plants,  as  also 

^  other  kmds  of  blight. 

The  use  of  hops  in  beer  is  to  prevent  it  becom- 
ing sour,  and  to  assist  in  Its  clarification.  This 
it  does  both  by  its  aromatic  and  narcotic  prin- 
ciple, as  well  Hs  by  its  astringent  effects  on  the 
mucilage  of  the  wort. 

I  It  is  used  in  medicine.      A   decoction  of  the 

I  roots  are  eodorific,  and  of  the  flowers  anodyne. 

'  A  pillow  case  stuffed  with  fresh  hops  will  pro- 

cure sleep  in  some  affections  of  tlie  brain  when 
other  anodynes  fail. 

The  stalk  and  leaves  dye  wool ye![ow;and  the 
fibrous  part  of  the  stalks  has  been  manufactured 
into  a  strong  cloth. 


Tobacco  fnieotiana  tabacumj.    Nat.  fam.  m>- 
loMa;  penlandria,  mono^nia,  linnxus.     This 


Tubiiao. 

celebrated  plant  may  properly  find  a  place  among 
those  other  narcotics  which  habit  has  rendered 
almost  essential  to  man.  The  generic  name  nieo- 
tiima  is  derived  from  John  Ntcot  of  Nismes,  in 
Langaedoc,  ambassador  from  the  king  of  France 
to  Portugal,  who  procured  the  seeds  from  a 
Dutchman,  who  had  obtained  them  from  Flo- 
rida. The  first  plant  was  said  to  have  been  pre- 
sented to  Catherine  de  Medicis,  whence  the 
French  name  h«rb»  d  la  reme.  The  common 
name  tobacco  is  the  appellation  of  a  district  in 

The  root  is  annual,  large,  long,  and  fibrous ; 
the  stalk  is  erect,  strong,  round,  hairy,  branched 
towards  the  top,  and  rises  five  or  six  feet  in 
height;  the  leaves  are  numerous,  lai^,  oblong, 
pointed,  entire,  veined,  viscous,  of  a  pale  green 
colour,  withont  footstalks,  and  follow  the  stem 
ilownwards;  the  bractoe  are  long,  linear,  and 
pointed ;  ihe  flowers  terminate  the  stem  and 
branches  in  loose  clusters  or  panicles;  the  co- 
rolla is  monopetalous,  funnel-shaped,  with  a  long 
hairy  tube,  which  gradually  swells  towards  tiie 
limb,  where  it  divides  into  five  folding  acute 
segments  of  a  reddish  colour ;  the  calyx  is  hairy, 
about  half  the  length  of  the  corolla,  and  is  cut 
into  five  narrow  segments;  the  five  filaments  are 
bent  inwards,  tapering,  and  crowned  with  ol»- 
long  anthene ;  the  germen  is  ovai,  and  supports 
a  long  slender  style,  terminated  by  a  round  cleft 
stigma ;  the  capsule  is  oval,  and  divided  into 
two  cells,  which  contain  many  small  roundish 
seeds.  It  is  indigenous  to  America,  and  flowers 
in  July  and  August. 

There  are  upwards  of  twelve  species  of  this 
genus;  but  the  kinds  cultivated  arc  the  n.  taba- 
cum,  and  n.  ruifi'ea,  of  which  the  first  is  greatly 
preferred.    The  tnste  and  even  odour  of  this  nai^ 
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cotic  plant  are  nauseous,  and  yet  it  has  obtained 
a  more  universal  popularity  than  almost  any 
other  kind  of  luxury,  not  even  excepting  the 
famous  betel  nut  of  the  east.  According  to  Lin- 
nsus,  tobacco  was  known  in  Europe  from  1560. 
It  was  brought  to  England  from  Tobago  in  the 
West  Indies,  or  Tobacco  in  Mexico,  by  Ralph 
Lane,  in  1586 ;  but  only  the  herb  for  smoking. 
Sir  Walter  Raleigh  is  said  to  have  first  intro- 
duced this  practice.  In  the  house  in  which  he 
lived  at  Islington,  are  his  arms  on  a  shield,  with 
a  tobacco  plant  on  the  top.  Smoking  has  con- 
sequently been  common  in  Europe  for  upwards 
of  two  centuries. 

Tobacco  is  a  powerful  narcotic  and  stimulant, 
especially  acting  on  the  stomach  and  intestines, 
proving  both  emetic  and  purgative,  and  in  laige 
doses  extinguishing  life.      The  essential  oil  ap- 
plied to  a  wound  is  said  by  Redi  to  prove  as  ef- 
fectually fatal  as  the  bite  of  a  viper.    The  expe- 
riments of  Albinus  do  not  altogether  confirm 
this  however.    The  oil  occasioned  vomiting  and 
death  when  given  to  pigeons.    To  those  persons 
not  accustomed  to  its  daily  use,  snuflp  or  tobacco, 
taken  in  any  considerable  quantity,  produces 
nausea,  vomiting,  fainting  fits,  and  even  death. 
Habit,  however,  has  rendered  its  use  grateful  as 
a  stimulant,  both  to  the  savage  and  the  philoso- 
pher ;  and  the  longer  it  is  indulged  in,  the  more 
man  becomes  a  slave  to  its  temporary  sootliing 
and  exhilarating  effects.    According  to  Du  Tour, 
not  less  than  a  hundred  volumes  have  been 
written  against  it,  of  which  a  Grerman  has  pre- 
served the  titles.    Among  these  works  is  that  of 
James  I.  of  England,  who  violently  opposed  it. 
The  Grand  Duke  of  Moscow  forbade  its  entrance 
into  his  territory  under  pain  of  the  knout  for  the 
first  offence,  and  death  for  the  next.      The  em- 
peror of  the  Turks,  king  of  Persia,  and  Pope 
Urban  YIII.  issued  similar  prohibitions,  all  of 
which  were  as  ridiculous  as  those  which  attended 
the  first  introduction  of  cofiee  or  Jesuit's  bark. 
At  present  all  the  sovereigns  of  Europe,  and 
most  of  those  of  other  parts  of  the  world,  derive 
a  considerable  part  of  their  revenue  frx>m  to- 
bacco. 

This  plant  is  cultivated  in  Europe  as  far  north 
as  Sweden,  and  is  also  raised  in  China,  Japan, 
and  other  tropical  countries.  The  common  to- 
bacco is  the  kind  principally  cultivated.  The 
rustica  is  reckoned  a  hardier  sort  for  the  climate 
of  Europe.  It  has  been  cultivated  in  various 
parts  of  Britain ;  but  is  prohibited,  partly  to  en- 
courage the  American  trade,  and  partly  because 
it  is  deemed  a  too  exhausting  crop  for  the  soil. 
In  Germany,  most  families  who  have  gardens 
raise  the  t.  rustiea  for  their  own  use;  but  as 
they  do  not  know  how  to  manufacture  it  into 
^nufl^  or  chewing  tobacco,  it  is  not  much  valued. 
I^ng,  in  hb  history  of  Jamaica,  describes  the 
manner  of  its  cultivation  thus :  When  a  regular 


plantation  of  tobacco  is  intended,  several  beds 
are  prepared,  well  turned  up  with  the  hoe.    The 
seed,  on  account  of  its  smallness,  is  mixed  with 
ashes,  and  sown  upon  them  a  little  before  the 
rainy  season.      The  beds  are  then  raked    of 
trampled  with  the  feet,  to  make  the  seed  take 
the  sooner.     The  plant  appears  in  two  or  three 
weeks.      So  soon  as  they  have  acquired  four 
leaves,  the  strongest  are  drawn  up  carefully,  and 
planted  in  the  tobacco  field  by  a  line,  at  the  dis- 
tance of  about  three  feet  frx>m  each  plant ;  this 
is  done  either  with  a  stick  or  with  the  finger. 
If  no  rain  fidls,  it  should  be  watered  two  or  three 
times,  to  make  it  strike  root.      Every  morning 
and  evening  the  plants  must  be  surveyed,  in 
order  to  destroy  a  worm  which  sometimes  in- 
vades the  bud.      When  they  are  grown  about 
four  or  five  inches  high,  they  are  to  be  cleared 
from  weeds  and  moulded  up;  and  as  soon  as 
they  have  eight  or  nine  leaves,  and  are  ready 
to  put  forth  a  stalk,  the  top  is  nipped  o(F,  in 
order  to  make  the  leaves  longer  and  thicker. 
After  this  the  buds,  which  sprout  at  the  joints 
of  the  leaves,  are  all  plucked,  and  not  a  day  suf- 
fered to  pass  without  examining  the  leaves,  to 
destroy  a  large  caterpillar  which  is  sometimes 
very  destructive  to  them.      When  they  are  fit 
for  cutting,  which  is  known  by  the  brittleness 
of  the  leaves,  they  are  cut  with  a  knife  dose  to 
the  ground;  and  after  being  left  to  lie  there 
some  little  time,  are  carried  to  the  drying  shed, 
or  house,  where  the  plants  are  hung  up  by  pairs, 
upon  lines  or  ropes  stretched  across,  leaving  a 
space  between,  that  they  may  not  touch  one  an- 
other.   In  this  state  they  remain  to  sweat  and 
dry.      When  they  become  perfectly  dry,  Uie 
leaves  are  stripped  from  the  stalks  and  made  into 
small  bundles,  tied  wi^  another  leaf.      These 
bundles  are  laid  in  heaps,  and  covered  ^itli 
blankets.      Care  is  taken  not  to  overheat  them; 
for  which  reason  the  heaps  are  laid  open  to  the 
air  frt>m  time  to  time,  and  spread  out.      This 
operation  is  repeated  till  no  more  heat  is  per- 
ceived in  the  heaps,  and  the  tobacco  is  then 
stored  in  casks  for  exportation. 

In  the  manufiicture  of  tobacco  the  leaves  are 
first  cleansed  of  any  earth  or  decayed  parts; 
next  they  are  gently  moistened  with  salt  and 
water,  or  water  in  which  salt,  along  with  other 
ingredients,  has  been,  dissolved,  according  to  the 
taste  of  the  fabricator.  This  liquor  is  called  to- 
bacco sauce.  The  next  operation  is  to  remove 
the  midrib  of  the  leaf;  then  the  leaves  are  mixed 
together,  in  order  to  render  the  quality  of  what- 
ever may  be  the  final  application  equal ;  next 
they  are  cut  into  pieces  with  a  fixed  knife,  and 
crisped  or  curled  before  a  fire.  The  succeeding 
operation  is  to  spin  them  into  cords,  or  twist 
them  into  rolls,  by  winding  them  with  a  kind  of 
mill  round  a  stick.  These  operations  are  all  per- 
formed by  the  grower ;  and  in  this  state  of  rolls 
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the  article  is  sent  from  America  to  other  coun- 
tries, where  the  tobacconists  cut  it  into  chaff-like 
shreds  by  a  machine  like  a  straw  cutter,  to  be 
used  as  smoking  tobacco.  They  also  form  it  into 
small  cords  for  chewing,  or  dry  and  grind  it  for 
the  various  kinds  of  snuffs.  The  three  principal 
kinds  of  these  are  called  rappee,  Scotch  or  Span- 
ish, and  thirds.  The  first  is  only  granulated, 
the  second  is  reduced  to  a  very  fine  power,  and 
the  third  is  the  sifUngs  of  the  second  sort.  The 
best  Havannah  segara  are  made  from  the  leaves 
of  n.  repcmda.  The  Indians  of  the  rocky  moun- 
tains of  North  America  prepare  their  tobacco 
from  the  n.  quadrtvaltfis  and  n.  nana. 

The  moderate  use  of  tobacco,  like  that  of  the 
other  stimulants  used  by  man,  may  be  harmless, 
or  even,  in  some  respects,  and  under  certain  cir- 
cumstances of  climate,  &c.,  probably  beneficial. 
Its  inordinate  use,  however,  is  followed  by  those 
symptoms  which  characterize  the  action  of  all 
naxcotics  on  the  human  body,  such  as  loss  of 
tone  of  the  digestive  organs,  debility  of  the  ner- 
vous system,  and  the  diseases  and  premature  de- 
cay consequent  on  such.  A  pallid  countenance, 
indigestion,  and  not  unfrequently  impaired  vi- 
sion and  loss  of  sight,  follow  an  undue  use  of 
this  herb  in  whatever  way  it  is  taken. 


CHAP.  XLI. 

PLANTS  USED  FOB  CLOTHING,  CORDAGE,  &C. — ^FLAX, 
HEMP,  COTTON,  NBW  ZEALAND  FLA^&C. 

Having  in  the  preceding  chapters  treated  of 
those  vegetable  substances  used  for  the  food  of 
man,  we  now  proceed  to  describe  those  which 
are  employed  for  clothing  and  other  useful  pur- 
pos^. 

Many  of  the  fibrous  parts  of  vegetables  possess 
considerable  tenacity,  especially  the  inner  bark 
or  true  liber;  and  accordingly  we  find,  that, 
among  rude  nations,  the  prepared  bark  of  trees 
constitutes  their  chief  clothing.  In  more  ad- 
vanced states  of  society,  the  fibres  of  smaller 
]>lants  bleached,  and  wove  into  an  artificial  tex- 
ture, form  more  comfortable  and  elegant  substi- 
tutes. In  the  South  sea  islands  the  natives  pre- 
pare for  themselves  robes  of  the  inner  bark  of 
trees,  having  first  beat  and  softened  the  fibre,  and 
then  sewed  the  strips  together,  so  as  to  form  a 
lai^  cloak.  In  more  northern  climes  the  bark 
of  the  birch  and  other  trees  are  also  occasionally 
used  along  with  the  skins  and  furs  of  animals. 
If  we  endeavour  to  trace  the  first  origin  of  woven 
garments,  we  must  look  to  the  cradle  of  all  the 
arts  and  inventions  of  civilized  man — ^to  Pales- 
tine and  Egypt.  In  the  earliest  history  of  the 
patriarchs  we  find  frequent  mention  made  of 
linen  garments.    Solomon  imported  flaxen  yam 


from  Egypt,  which  was  woven  by  his  people 
into  cloth ;  and  fine  linen  is  enumerated  among 
the  ornaments  of  the  temple  of  Jerusalem.  He- 
rodotus mentions  that  the  Greeks  also  derived 
their  linen  frt>m  Egypt ;  and  we  find  that  the 
mummies  of  that  sing^ular  people  were  enveloped 
in  many  folds  of  linen  of  various  textures,  ac- 
cording to  the  rank  of  the  persons  embalmed ; 
some  of  those  envelopes  being  of  a  very  fine  tex- 
ture and  in  wonderfiil  preservation,  even  after  a 
lapse  of  many  thousand  years. 

Herodotus  also  mentions,  that,  in  the  temple 
of  Minerva  at  Lindus,  in  Rhodes,  there  was  kept 
a  linen  corslet  of  curious  workmanship,  which 
had  belonged  to  Amasis  king  of  Egypt,  who 
flourished  600  years  before  the  Christian  era. 
Each  thread  of  this  corslet  was  composed  of  860 
filaments,  and  it  was  ornamented  with  cotton 
and  gold.  Pliny  mentions  that  in  his  time  a 
fragment  of  this  cloth  still  remained,  but  that 
the  curious  touch  of  numerous  visitors  had  re- 
duced it  to  a  mere  relic.  At  the  commencement 
of  the  Christian  era,  the  use  of  linen  was  also 
well  known,  not  only  in  Egypt,  but  in  various 
parts  of  Europe.  Pliny  says,  that  the  flax  of 
Spain  surpassed  that  of  all  other  nations.  He 
gives  a  description  of  the  mode  of  raising  and 
preparing  flax ;  and  it  is  singular  to  mark,  that 
it  differs  little  fix)m  the  modem  practice.  The 
Romans  preferred  the  use  of  woollen  garments 
even  to  a  late  period  of  their  history ;  but  linen 
was  used  in  their  domestic  establishments,  and 
employed  in  making  the  sails  and  cordage  oi 
their  navy. 

Lint  (linum  tuitatimmumjy  from  the  Greek 
linoHy  and  Latin  linum.  Natural  family,  cafyo- 
phyllece;  pentandriay  pentagynia,  Linnsus.  This 
is  an  annual  slender  upright  plant,  with  fibrous 
stalks  about  the  thickness  of  a  crow  quill,  hol- 
low, composed  of  soft  woody  matter,  and  a  tough 
fibrous  rind.  The  leaves  are  alternate,  long, 
narrow,  of  a  greenish  gray.  At  the  height  oi 
two  and  a  half  feet  the  single  stem  divides  into 
several  footstalks,  in  which  are  the  flowers,  with 
delicate  blue  petals.  The  ovary  is  large,  globu- 
lar, divided  into  ten  cells,  each  containing  a  seed 
of  an  oblong  form,  smooth,  shining,  and  unctu- 
ous to  the  feel,  containing  a  large  quantity  of 
oil  and  mucilage.  The  plant  thrives  best  in  rich 
land;  but  it  will  grow  on  almost  any  soil.  It 
impoverishes  the  ground  very  much,  and,  there- 
fore, should  never  be  sown  two  years  on  the 
same  place.  A  field  of  lint,  with  its  soft  silken 
foliage  and  its  delicate  blue  flowers,  fonns  a  very 
beautiful  object ;  and  such  is  the  beauty  of  the 
blossom,  that  it  is  not  unfrequently  introduced 
as  a  garden  ornament. 

It  is  supposed  that  this  plant  was  introduced 
into  Britain  some  time  subsequent  to  the  Nor- 
man conquest,  as  it  is  not  enumerated  among  the 
tithable  articles  of  tliat  period.    It  was  not  tiD 
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the  year  1175  that  flax  and  hemp  were,  by  the 
council  of  WeBtminster,  included  among  the 
tithable  productions  from  whence  the  clergy  had 
their  dues. 

NotwithBtanding  that  the  British  goyemment 
for  many  years  held  out  every  encouragement 
for  the  cultivation  of  both  flax  and  hemp  in  this 
country,  its  production  has  rather  declined  than 
increased.  Indeed,  it  was  found  by  no  means  so 
profitable  a  crop  for  our  soils  as  many  other  sub- 
stances ;  and  as  it  could  readily  be  procured  from 
abroad  at  a  cheaper  rate,  we  now  wisely  depend 
upon  foreign  importation,  and  devote  our  fields 
to  more  suitable  and  less  scourging  crops ;  yet 
in  some  of  the  counties  a  considerable  quantity 
is  stiU  raised,  both  in  the  north  of  England  and 
in  Scotland  and  Ireland. 

Russia,  Holland,  and  America,  supply  Britain 
with  flax  and  hemp  seed,  as  also  with  consider- 
able quantities  of  the  raw  products  of  them.  The 
flax  plant  seems  to  flourish  in  aU  varieties  of  cli- 
mate, in  cold,  in  temperate,  and  in  torrid  re- 
gions. One  species  yicJds  its  products  to  Europe, 
North  and  South  America,  AMca,  and  Asia. 
The  Hindoos  cultivate  it  for  the  seed  and  the 
expressed  oil  alone,  rejecting  the  stalks  as  useless. 

There  are  numerous  species  of  this  phuit.  The 
perennial  fl,  perenne)  may  be  cultivated  for  the 
same  purposes  as  the  other.  It  has  several  strong 
upright  stalks,  rising  to  the  height  of  four  or 
five  feet.  The  leaves  are  small^  alternate,  nar- 
row, and  dark  green.  The  flowers  are  in  laige 
clusters.  The  fibres  are  very  strong  and  tena- 
cious ;  but  do  not  bleach  so  white,  or  become  so 
soft  and  fine,  as  the  common  species. 

Although  flax  is  easy  of  growth,  its  quality 
depends  very  much  on  fitness  of  soil  and  situa- 
tion. Low  grounds,  and  those  which  have  re- 
ceived deposits  left  by  the  occasional  overflow- 
ing of  rivers,  or  where  water  is  found  not  very 
far  ftoTCk  the  surface,  are  deemed  the  most  favour- 
able situations  for  its  culture.  It  is  attributed 
to  this  last  circumstance  that  Zealand  produces 
the  finest  flax  grown  in  Holland.  Preparatory 
to  the  cultivation  of  tliis  plant,  it  is  not  neces- 
sary that  the  ground  should  be  very  deeply  fur- 
rowed by  the  plough,  but  it  should  be  reduced 
to  a  fine  friable  mould  by  the  repeated  use  of 
the  harrow.  Two  or  three  busliels  of  seeds  are 
required  for  each  acre  of  ground,  if  scattered 
broad-cast;  but  half  the  quantity  will  produce  a 
better  crop  if  sown  in  drills.  Caro  is  taken  to 
distribute  the  seed  evenly,  and  the  earth  is  then 
raked  or  lightly  harrowed  over.  When  flax  is 
raised  to  be  manufactured  into  cambric  and  fine 
lawns,  double  the  quantity  of  seed  is  sown  in  the 
same  space  of  grouud — the  plants  growing  nearer 
to  each  other  have  a  greater  tendency  to  shoot 
up  in  long  slender  stalks;  and  as  tlie  same  num- 
ber of  fibres  are  usually  found  in  each  plant, 
these  will  be  of  course  finer  in  proportion. 


The  usual  time  for  sowing  the  seed  b  from  the 
middle  of  March  to  the  end  of  April,  and  some- 
times May.  In  some  parts  of  the  south  of  Eu- 
rope the  cultivators  of  flax  sow  part  of  their  crop 
in  the  autumn.  This  b  perhaps  a  judicious 
plan  in  low  latitudes;  but  where  the  winter  is 
severe,  if  this  method  were  pursued,  the  tender 
shoots  would  be  in  danger  of  destruction  from 
the  firost.  The  plant  blooms  in  June  or  Jnly, 
and  is  considered  ripe  and  fit  for  pulling  towards 
the  latter  end  of  August.  When  the  crop  growa 
short  and  branchy,  it  is  esteemed  more  valuable 
for  seed  than  for  its  fibrous  bark,  and  then  it  is 
not  gathered  until  the  seeds  are  at  full  maturity. 
But  if  the  stalks  grow  straight  and  long,  then  all 
care  of  the  seed  becomes  a  secondary  considera- 
Uon,  and  the  flax  is  pulled  at  the  most  fiivourable 
period  for  obtaining  good  fibres.  Experience 
has  shown  that  when  the  bloom  has  just  faUeo, 
when  the  stalks  begin  to  turn  yellow,  and  before 
the  leaves  fall,  the  fibres  are  softer  and  stronger 
than  if  left  standing  until  the  seed  is  quite  ma- 
tured. 

It  has  been  found  from  experience,  that  most 
seeds,  though  not  quite  mature  when  gathered, 
ripen  sufiiciently  after  being  plucked,  provided 
they  be  not  detached  until  dry  firom  the  parent 
plant ;  all  the  sap  which  this  contains  contri- 
buting towards  farther  nourishing  and  perfecting 
the  seed. 

The  Dutch  avail  themselves  of  this  fact  with 
regard  to  their  flax  crop.  After  pulling  the 
plants  they  stack  them .  The  seed  by  this  means 
becomes  ripe,  while  the  fibres  are  collected  at  the 
most  fiivourable  period  of  their  growth.  They 
thus  obtain  both  of  the  valuable  products  firom 
their  plants,  and  supply  their  less  careful  neigh- 
bours with  the  seeds. 

The  plants  which  have  been  sown  thickly  are 
liable,  if  left  without  support,  to  be  laid  by  the 
wind,  and  consequently  to  be  spoiled;  provision 
is  therefore  made  to  prevent  this  accident.  Forked 
sticks,  a  foot  and  a  lialf  or  two  feet  high,  are 
fixed  in  the  ground  in  rows  three  or  four  feet 
asunder.  Poles  from  ten  to  fifteen  feet  in  length 
are  then  laid  horijsontally  on  the  sticks,  and  long 
branchy  brushwood  is  placed  across  these  paral- 
lel rows  of  poles;  this  is  laid  very  thick,  and  the 
vacancies  are  filled  up  with  smaller  brush.  Oak 
brusliwood  is  never  employed  for  this  purpose, 
as  it  is  found  to  tinge  the  flax.  Thus  the  whole 
forms  a  support  and  shelter  to  the  plants,  which, 
as  they  grow,  find  an  effectual  prop  in  the  hang- 
ing brushwood.  Another  more  simple  and 
equally  efficacious  plan  is  pursued  by  some  cul- 
tivators. Small  ropes  are  extended  both  across 
and  along  the  fields,  intersecting  at  right  angles, 
and  fastened  at  their  points  of  intersection;  the 
whole  is  propped  up  by  stakes  fixed  in  the- 
ground,  and  forms  a  kind  of  netting. 

Af\er  the  plants  liave  been  pulled  and  sorted, 
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they  are  either  laid  regularly  acroBs  the  field  in 
handfiilB,  raised  a  little  aalant,  or  axe  tied  loosely 
in  aheayea,  and  set  upright  upon  their  roots. 
The  general  practice  is  to  leave  the  plants  in  the 
field  twelve  or  fourteen  days  after  they  have  heen 
gathered  in  order  to  dry  them.  This  method 
does  not  meet  the  approbation  of  intelligent  cul- 
tivators^ who  consider  it  most  judicious  to  dis- 
pense with  the  drying  altogether.  In  some  parts 
of  France  it  is  the  custom  to  lay  the  flax  on  the 
ground  for  only  a  day  or  two.  In  Yorkshire  the 
sheaves  are  immediately  taken  to  the  watering 
place.  Flax  intended  for  cambric  is  never  so 
much  dried,  previously  to  watering,  as  that  which 
is  employed  in  the  making  of  lawn,  lace,  or 
thread. 

An  experienced  flax  ruser  is  careful  to  sort  hb 
plants  after  pulling  them,  putting  together  those 
only  which  are  of  the  same  size  and  quality,  as 
each  kind  requires  a  different  treatment  in  the 
subsequent  preparation. 

The  first  operation  which  flax  undeigoee  is 
called  rippling,  and  this  can  be  performed  equally 
well  whether  the  plants  be  green  or  dry.  This 
is  done  to  firee  the  stalk  part  from  the  leaves  and 
seed>pods  called  bolls. 

The  ripple  is  a  kind  of  comb,  consisting  of  six, 
eight,  or  ten  long  triangular  teeth,  set  in  a  nar- 
row piece  of  wood,  so  that  their  bases  nearly 
touch  each  other.  This  being  firmly  fixed  on  a 
beam  of  wood,  two  persons  sit,  one  at  each  end, 
and  taking  up  the  handfuls  of  flax,  draw  them 
repeatedly  through  the  ripple;  in  a  very  short 
time  each  handful  is  by  this  means  entirely  di- 
vested of  all  its  leaves  and  pods. 

If  the  seed  of  the  plants  under  operation  is  to 
be  preserved,  a  laige  doth  is  spread  on  the  ground 
to  receive  the  pods  as  they  fidl ;  these  are  then 
spread  out  in  the  sun,  and  when  dry  and  hard 
the  seeds  are  carefully  sifted  and  winnowed  from 
the  husk.  Those  which  separate  spontaneously 
are  reserved  for  sowing.  The  second  and  infe- 
rior sort  is  extensively  used  in  the  arts,  and  is 
known  under  the  name  of  lintseed  or  linseed, 
fivm  which  linseed  oil  is  obtained. 

The  delicate  fibres  of  flax  intended  for  cambric 
would  be  injured  by  the  use  of  the  ripple,  and 
therefore  the  stalks  are  in  that  case  divested  of 
their  seed,  pods,  and  leaves,  either  by  beating 
them  with  a  wooden  mallet,  or  by  cutting  them 
off  with  a  wooden  knife. 

The  flax,  after  being  rippled,  is  placed  in  wa- 
ter to  dissolve  the  gummy  sap,  by  which  the 
bark  adheres  to  the  ligneous  stalk;  to  cause  ma- 
ceration, by  promoting  a  slight  fermentation  of 
those  parts  which  are  not  fibrous,  and  conse- 
quently to  promote  the  more  easy  disengagement 
of  the  usefiil  from  the  useless  portion.  This  is 
called  tDoter-retting,  A  difference  of  opinion 
exists  as  to  the  superior  efficacy  of  a  running 
itivam  or  a  standing  pool  for  the  purpose.    It  is 


said  that  a  running  stream  wastes  the  flax,  whUe 
on  the  other  hand  it  gives  to  it  a  greater  degree 
of  whiteness. 

Hemp  and  flax  impart  somewhat  of  a  poison- 
ous quidity  to  the  water  in  which  tliey  are  im- 
mersed. It  was  for  a  long  time  asserted,  that  if 
there  were  any  fish  in  the  water  they  quickly 
died;  and  if  cattle  were  allowed  to  drink  of  it, 
the  draught  proved  fatal.  This  may  be  the  case 
where  a  very  great  quantity  is  soaked  in  a  small 
pool;  but  where  the  volume  of  water  employed 
is  at  all  considerable,  no  such  effects  are  produced. 
The  exhalations  proceeding  from  hemp  and  flax, 
when  under  maceration,  are  indeed  very  noisome. 
The  great  quantity  of  hemp  soaked  every  sum- 
mer in  the  lake  of  Agnano,  in  the  south  of  Italy, 
is  even  said  to  increase  the  malaria  of  the  imme- 
diate neighbourhood;  but  it  has  never  been 
known  to  poison  the  fish  or  the  frogs,  or  any 
other  animal  drinking  of  that  water.  An  act 
was  passed  in  the  reign  of  Henry  YIII.  forbid- 
ding the  watering  of  flax  and  hemp  in  any  river 
or  common  pond,  and  this  act  still  continues  in 
force.  Canals  are  therefore  generally  dug  for 
the  purpose.  A  canal  of  four  feet  in  depth,  forty 
feet  long,  and  six  broad,  is  found  of  sufficient 
extent  to  water  the  plants  produced  in  one  acre. 

The  bundles  of  flax  are  placed  in  regular  layers 
in  the  pond,  and  loaded  with  large  pieces  of 
wood  until  the  whole  is  immersed  in  water.  Ten 
days  is  about  the  usual  period  of  their  remaining 
in  this  situation,  but  sometimes  a  fortnight  is 
required.  The  proper  time  depends  on  various 
circumstances.  The  state  in  which  the  flax  was 
pulled,  whether  green  or  approaching  to  matu- 
rity; the  quality  and  temperaturo  of  the  water, 
all  have  an  effect  on  the  length  of  time  required 
for  watering.  It  can  only  be  known  by  trial 
when  this  operation  is  completed.  If  the  flax 
feels  soft  to  the  touch,  and  if  the  rind  separates 
easily  from  the  stem,  it  having  become  brittle, 
then  all  that  was  required  from  the  action  of  the 
water  has  been  accomplished;  the  plants  are  con- 
sequently removed,  spread  thinly  on  heath  or  a 
stubble  field,  and  turned  about  once  a  week  until 
completely  dry.  In  this  manner  of  steeping,  the 
flax  soon  g^ves  to  the  water  an  inky  tinge,  and 
imbibes  it  agun  so  strongly  that  much  labour  is 
roquired  in  its  bleaching,  and  thereforo  many 
plans  have  from  time  to  time  been  proposed  t^ 
obviate  this  objection.  It  has  been  recommended, 
as  a  much  better  method,  to  subject  the  flax  to 
the  action  of  boiling  water,  or  even  to  boil  it  for 
an  hour  or  mora,  by  which  every  advantage 
would  be  obtained  of  macerating  the  reed  or 
&ooft,  and  separating  the  juices,  while  the  bad  ef« 
fects  attending  long  immersion  in  stagnant  pools 
would  be  avoided. 

The  water-retting  for  very  fine  flax  is  more 
carefully  performed;  and  in  this  process  the  ad- 
vantages of  running  and  still  water  are  endea- 
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voured  to  be  combined.  The  pit  into  which  the 
water  is  introduced  for  this  purpose  is  made  three 
or  four  mouths  before  it  is  wanted.  A  pure  stream 
from  a  soft  spring,  or  where  a  small  rivulet  is 
always  gently  running  through;  the  pit  having 
only  two  small  apertures  at  opposite  sides  for 
the  ingress  and  egress  of  the  water.  This  recep- 
tacle should  be  about  five  feet  deep,  narrow^  and 
of  a  length  proportionate  to  the  quantity  of  flax 
under  process.  Poles  with  hooks  attached  to 
them  are  driven  in  along  the  sides,  the  hooks 
being  rather  below  the  surfswe  of  the  water;  a 
long  pole,  the  whole  length  of  the  pit,  is  fixed 
into  these  hooks.  The  flax  is  then  made  into 
narrow  bundles  of  about  two  and  a  half  feet  long 
and  four  feet  high,  and  these  being  wrapped  in 
straw,  are  immersed  in  the  water,  where  they 
are  kept  securely  by  means  of  horizontal  cross 
poles,  which  are  then  introduced  between  the 
long  pole  and  the  hooks. 

Some  cultivators  do  not  steep  the  flax  in  vra- 
ter,  but  only  spread  it  on  the  surface  of  grass 
ground,  exposed  to  the  air  and  moisture,  which 
is  called  dew^etting. 

As  the  fibre  gains  nothing,  however,  by  ma- 
ceration in  water,  it  has  been  proposed,  in  order 
to  shorten  and  simplify  the  process  of  separation 
from  the  woody  parts,  to  omit  the  process  of 
steeping  entirely,  and  simply  to  dry  and  stack 
the  lint  when  taken  from  the  field  as  a  crop  of 
com.  Afterwards,  by  machineiy,  the  capsules 
are  separated,  and  the  fibre  detached.  In  this 
way  there  is  less  loss  of  seed,  and  less  demand 
for  labour  at  a  busy  season.  The  fibre  has 
also  all  its  original  strength,  part  of  which  must 
be  lost  by  the  process  of  maceration ;  and  the 
bleaching  and  clearing  it  of  all  colouring  and 
mucilage  must  be  an  easier  process  firom  the  di- 
minished bulk  of  the  material.  Two  patents 
have  been  taken  out  for  this  process,  one  in  1810, 
and  the  other  by  Messrs.  Hill  and  Bundy,  in 
1817,  the  latter  of  whom  also  invented  an  inge- 
nious machine  for  the  purpose.  This  process, 
however,  has  not  yet  come  into  general  use.  On 
the  first  trials  it  was  found  that  the  flax  proved 
too  harsh  and  rough  for  the  purpose  of  manufiic- 
tures ;  and  this  objection  does  not  seem  to  have 
been  hitherto  obviated. 

For  many  ages  it  was  the  universal  practice  to 
separate  the  flax  from,  the  useless  parts  by  hand- 
machinery,  either  by  beating  with  mallets,  or  by 
the  use  of  an  instrument  called  a  break.  Even 
now,  in  those  countries  where  flax  is  most  cul- 
tivated, the  hand-break  is  still  used. 

This  instrument  is  a  block  of  wood,  about  seven 
or  eight  feet  in  length,  and  seven  or  eight  inches 
in  breadth  and  thickness.  Deep  grooves  are 
made  in  the  wood,  extending  through  its  whole 
length,  about  an  inch  vdde  at  bottom,  and  in- 
creasing in  width  in  such  a  manner  that  the  di- 
visions thus  formed  may  present  rather  sharp 


edges  on  the  surfitce.  Over  this  block  of  wood 
another  block  is  fitted,  one  end  of  it  being  made 
fast  by  means  of  a  hinge,  and  the  other  shaped 
into  a  handle.  This  upper  block  has  two  longi- 
tudinal edges,  so  shaped  as  to  enter  and  fit  into 
the  corresponding  grooves  of  the  under  part  of 
the  machine. 

The  person  who  is  to  perform  the  operation  of 
breaking  takes  a  quantity  in  his  left  hand,  while 
with  his  right  hand  he  holds  the  handle  of  the 
upper  jaw  of  the  break.  The  flax  being  put 
between  the  upper  and  under  part,  the  former  is 
raised  up  and  let  down  several  times  with  all  the 
force  of  the  operator ;  this  breaks  the  reed  with- 
out injuring  the  fibres  which  surround  it,  and  at 
the  same  time  effectually  separates  these  from 
the  cellular  texture  which  united  them,  and 
which  together  with  them  formed  the  bark.  By 
putting  the  flax  between  the  two  jaws  the 
bruised  refuse  is  partially  separated  from  the 
fibi-es. 

Some  of  the  smaller  particles  still  remain  en- 
tangled among  the  flax ;  to  get  rid  of  these,  an- 
other operation  is  required  which  is  called  «cttfe&- 
ing.  The  scutchy  the  instrument  used  for  this 
purpose,  is  merely  a  kind  of  long  wooden  bat ; 
and  the  scutching-frame  is  an  upright  board, 
fastened  to  a  horizontal  piece,  which  latter  forms 
the  foot-board.  In  the  upright  piece  a  semi- 
circular incision  is  made,  on  which  the  workman 
places  the  flax,  which  he  holds  in  one  hand, 
while  with  the  other  he  strikes  it  with  the  scutch; 
after  giving  it  several  strokes,  he  shakes  it,  re- 
places it  on  the  board,  and  continues  striking 
till  it  is  sufficiently  clean,  and  the  fibres  appear 
tolerably  straight.  The  qualification  of  a  good 
scutcher  is  to  make  as  little  waste  as  possible, 
while  he  perfectly  cleanses  the  flax. 

This  manner  of  breaking  and  scutching  the 
flax  is  very  tedious  and  laborious.  About  sev- 
enty years  ago  a  more  expeditious  method  was 
invented  in  Scotland,  and  it  has  been  found  so 
advantageous,  that  the  hand-break  and  scutcher 
are  now  seldom  used  in  this  country.  The  in- 
vention consists  of  a  mill,  having  three  indented 
cylinders  placed  in  contact,  and  one  above  the 
other.  The  middle  cylinder,  by  means  of  a  wa- 
ter-wheel, or  other  motive  power,  is  made  to 
revolve  with  a  quick  motion,  which  is  imparted 
to  the  other  two  through  the  intervention  of 
cogs.  The  stalks  are  introduced  between  thei 
upper  and  middle  cylinders,  a  curved  surface  be- 
hind causes  the  flax  to  return  again  between  the 
middle  and  lower  cylinder,  and  this  operation  is 
continued  till  the  hoon  is  completely  broken. 
The  upper  and  under  rollers  are  pressed  against 
the  middle  one  by  means  of  weights. 

The  boon  being  now  thoroughly  broken,  the 
fibres  are  freed  from  it  likewise  by  means  of  the 
same  mill,  which  gives  motion  to  four  arms  pro- 
jecting from  a  horizontal  axle,  and  so  arranged 
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as  to  strike  in  a  slanting  direction  on  the  flax, 
imitating  as  much  as  possible  the  action  of  the 
hand-scutcher. 

It  is  evident  that  this  process  cannot  wholly 
free  the  fibrous  parts  from  the  smaller  pieces  of 
the  reed)  or  from  the  gummy  substance  which 
still  adheres  to  the  filaments.  To  effect  the  en- 
tire disengagement  of  all  extraneous  matter,  and 
to  disentangle  the  fibres  from  between  them- 
selves, recourse  is  had  to  another  operation  called 
heckling* 

The  heckle  is  a  square  frame  of  hard  wood, 
studded  with  rows  of  sharp-pointed  iron  pins, 
about  four  inches  in  length,  half  an  inch  in  cir- 
cumference and  an  inch  apart  from  each  other. 
The  teeth  are  set  in  rows,  disposed  in  a  quincunx 
order.  By  this  arrangement  they  more  effectu- 
ally diyide  the  ilax  than  if  they  were  placed 
square;  the  teeth  in  that  case  would  scarcely 
produce  a  better  effect  than  a  single  row.  Coarse 
or  fine  heckles  ar^  employed  according  to  the 
quality  of  the  flax ;  a  coarse  one  is  generally  first 
used  to  disentangle  the  filaments,  and  then  a 
finer  one  gives  to  them  the  last  degree  of  pre- 
paration. 

The  heckle  is  firmly  fixed  to  a  bench  before 
the  workman,  who,  grasping  a  handful  of  flax 
in  the  middle,  draws  first  one  side  and  then  the 
other  through  the  teeth,  till  the  whole  is  freed 
from  all  extraneous  matter,  and  presents  a  series 
of  smooth  distinct  filaments.  Though  this  ope- 
ration IS  apparently  so  simple,  much  practice  and 
skill  are  required  to  perform  it  with  little  waste, 
and  to  produce  even  and  continuous  fibres. 

Flax  for  cambric  and  fine  lawn  is  dressed  in  a 
more  delicate  manner.  After  only  slightly  un- 
dergoing the  process  of  scutching,  it  is  not  then 
consigned  to  the  teeth  of  the  heckle,  but  is  merely 
scraped  and  cleansed  with  a  blunt  knife,  on  a 
soft  skin  of  leather ;  thence  it  is  carried  to  the 
spinner,  who,  with  a  brush  made  for  the  pur- 
pose, dresses  each  parcel  previously  to  spinning 
it. 

An  account  was  published  some  years  ago,  in 
Sweden,  of  a  method  used  in  preparing  flax  so  as 
to  superadd  all  the  finer  qualities  of  cotton  to 
those  of  linen  fibres.  The  plants  were  boiled 
for  many  hours  in  a  mixture  of  sea- water,  birch 
ashes,  and  quicklime ;  then  washed  in  the  sea, 
and  being  subsequently  rubbed  and  cleansed  with 
soap,  were  laid  out  to  bleach.  By  this  process 
the  flax  lost  one-half  of  its  weight ;  but  it  is 
said  that  its  superior  quality  more  than  compen- 
sated for  the  deficiency  in  quantity. 

Berthollet  likewise  made  experiments  in 
bleaching  flax,  and  succeeded  in  giving  to  its 
fibres  the  whiteness  and  softness  of  cotton.  He 
subjected  it  to  the  action  of  chlorine,  which  in- 
deed bleached  it  eflectually,  but  at  the  same  time 
injured  its  fibre ;  and  although  a  thread  was  pro- 
duced from  it  of  considerable  tenacity,  yet  this 


was  a  most  troublesome  operation,  in  consequence 
of  the  shortness  of  staple. 

It  was  found  that  this  chemical  bleaching  pro- 
cess had  the  remarkable  property  of  reducing  the 
finest  flax  and  the  coarsest  hemp  alike  to  one 
uniform  fineness  of  fibre  and  colour,  and  that 
even  the  refuse  from  rope-walks  might  thus  be 
made  into  a  substance  valuable  in  the  arts. 

The  produce  from  the  flax  plant  is  extremely 
uncertain  in  quantity*  It  is  aflected  by  differ- 
ence of  soil  and  season,  as  well  as  by  the  degree 
of  carefulness  bestowed  on  its  cultivation  and 
preparation ;  these  different  circumstances  caus- 
ing a  variation  of  from  280  to  980  lbs.  per  acre ; 
but  the  average  crop  in  the  same  area  may  be 
estimated  at  660  to  700  lbs.  of  clean  fibre  avail- 
able for  spinning  and  weaving. 

The  quantity  of  seed  produced  from  an  acre  of 
ground  averages  from  six  to  eight  bushels;  some- 
times, however,  an  acre  yields  ten  or  twelve 
bushels. 

The  Cotton  Plant  (gossypium).  Natural 
isjoSij  mahsaceoe ;  monodelphta^polyandriay  Lin- 
neus.  There  are  several  distinct  species  of  cot- 
ton plants,  and  a  great  many  varieties.  Some 
are  herbaceous  annuals,  others  shrubs  of  three  or 
four  feet  in  height*,  and  others  again  reach  the 
size  of  trees  of  fifteen  to  twenty  feet  in  height. 
The  stems  are  smooth  or  hairy;  leaves  either 
three  or  five  lobed,  vine-shaped,  cordate,  blunt, 
or  lanceolate.  The  blossom  is  large,  with  yel- 
low or  white  petals,  and  a  purplish  centre;  and 
to  this  succeeds  an  acuminated  pod,  which,  on 
coming  to  maturity,  bursts,  and  displays  a  pro- 
fusion of  white  or  yellowish  down  that  forms 
the  cotton  of  commerce.  In  the  centre  of  this 
down  are  contained  the  seeds,  varying  in  num- 
ber from  ten  to  thirty,  according  to  the  species, 
of  a  dark  brown  colour,  and  of  an  oleaginous  na- 
ture. 

The  early  history  of  the  cotton  plant  is  in- 
volved in  obscurity,  nor  can  we  now  ascertain 
in  what  region  of  the  globe  it  was  first  cultivated 
and  applied  to  purposes  of  domestic  use.  Hero- 
dotus, who  had  travelled  into  Egypt,  and  was 
familiar  with  its  productions,  does  not  describe 
the  cotton  plant  as  existing  there,  but  gives  some 
obscure  hints  of  such  a  plant  being  in  use  in 
India.  The  inhabitants  of  India,  says  he,  pos- 
sess a  kind  of  plant  which,  instead  of  frnit,  pro- 
duces wool  of  a  finer  and  better  quality  than 
that  of  sheep ;  of  this  the  natives  make  their 
clothes.  When  describing  the  corslet  of  Amasis, 
he  accordingly  designates  cotton  under  the  name 
of  tree- wool,  a  combination  of  terms  which  the 
Grermans  use  for  the  same  substance  at  this 
day.  His  pai'ticularly  detailing  the  linen  gar- 
ments of  the  Egyptians,  and  their  mode  of  weav- 
ing linen  cloth,  as  differing  from  that  of  the 
Greeks,  while  he  omits  all  mention  of  the  manu- 
fistcture  of  cotton  garments,  would  lead  us  to  sup- 
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pose  that  this  latter — the  cotton  plant,  was  un- 
known to  the  Egyptians ;  and  that  if  they  pos- 
sessed cotton  cloth  at  all,  it  was  imported  from 
India.  The  absence  of  all  appearance  of  cotton 
amid  the  profusion  of  linen  cloths  which  enve- 
lope their  mummies,  would  also  confirm  the  sup- 
position, that,  if  not  unknown,  at  least  cotton 
cloth  was  extremely  rare  among  them. 

Pliny,  however,  in  his  work  on  Natural  His- 
tory, describes  the  cotton  plant  as  a  small  shrub 
growing  in  Upper  Egypt,  called  by  some  a^lofif 
and  by  others  gossypiumy  the  seeds  of  which  are 
surrounded  by  a  soft  downy  substance  of  a  dazz- 
ling whiteness,  and  which  is  manu&ctured  into 
a  cloth  much  esteemed  by  the  Egyptian  priests. 
This  was  five  centuries  after  the  time  in  which 
Herodotus  wrote,  and  during  this  period  the 
plant  may  have  become  more  common. 

In  the  present  day  the  cotton  plant  is  culti- 
vated to  a  considerable  extent  in  the  Levant. 
From  Pliny's  account  it  would  not  appear  that 
cotton  was  much  used  at  Rome,  even  in  the  first 
century  of  the  Christian  era,  nor  for  many  cen- 
turies afterwards  was  its  use  introduced  into 
Europe.  But  in  the  ninth  century  the  Arabians, 
who  were  then  in  possession  of  f^ypt,  appear  to 
have  used  cotton  cloth  for  their  ordinary  gar- 
ments ;  fi>r  one  of  the  first  remarks  of  two  Ara- 
bian travellers,  who  went  to  China  at  that  pe- 
riod, was,  that  the  Chinese,  instead  of  wearing 
cotton  as  they  and  their  countrymen  did,  chiefly 
used  silk  stufis. 

It  is  probable,  then,  that  the  cotton  plant  first 
came  from  Persia  to  Egypt,  from  thence  it  spread 
into  Asia  Minor,  and  latterly  to  the  islands  of  the 
Archipelago.  In  the  time  of  Toumefort,  who 
visited  these  islands,  Milo  was  celebrated  for  its 
cotton.  The  cotton  now  nused  in  small  quan- 
tity in  the  Cydades  possesses  that  dazzling 
whiteness  which  Pliny  describes  as  the  property 
of  the  Egyptian  cotton. 

It  is  a  question  not  now  easily  solved,  whether 
the  cotton  plant  was  originally  a  native  of  the 
West  India  islands  and  the  continent  of  America. 
It  is  said  that  a  species  of  cotton  is  found  grow- 
ing wild  in  some  parts  of  America,  distinct  from 
that  which  the  European  settlers  introduced 
from  the  old  world ;  and  it  is  also  affirmed  that 
the  Mexicans,  when  first  discovered,  wore  cot- 
ton garments  stained  with  most  vivid  and  bril- 
liant colours,  an  art  practised  by  the  Aztecs, 
but  which  is  now  entirely  lost.  There  can  be 
no  doubt,  however,  but  that  the  colonists  who 
took  possession  of  the  southern  states  of  North 
America,  disregarding  the  native  productions  of 
the  soil,  introduced  the  cotton  plant  from  Smyr- 
na at  an  early  period  of  their  settlement,  and 
its  culture  has  continued  and  greatly  extended 
ever  since.  In  Georgia  the  most  abundant  crops 
are  annually  produced  of  very  superior  cotton, 
known  for  the  length  and  fineness  of  its  fibre. 


According  to  Humboldt,  the  cultivation  of  the 
cotton  plant  in  the  United  States  has  incteaaed 
in  a  prodigious  ratio,  and  the  production  of  cot- 
ton continues  to  be  an  object  with  the  Americans 
of  growing  importance.  "  Sea  Island "  and 
'*  Upland"  cotton  are  the  terms  used  in  com- 
merce to  designate  the  cotton  which  comes  from 
Georgia.  ''  These  hieroglyphics  in  the  Liverpool 
News,"  are  fully  explained  in  Captain  Basil 
Hall's  entertaining  narrative  of  his  travela  in 
North  America. 

Near  the  Geoigian  coast  are  several  small 
islands.  It  is  on  these  insular  spots  that  the 
finest  cotton  is  grown,  and  from  these  it  takes 
its  name,  which,  however,  is  borrowed,  in  order 
to  dass  under  the  same  head  cotton  raised  at  va- 
rious places  on  the  main  coast,  and  also  in  the 
swampy  r^ons  bordering  on  most  of  the  great 
rivers.  That  which  grows  fieurther  from  the  sea, 
and  at  a  higher  level,  has  acquired  the  name  of 
upland  cotton,  and  is  of  inferior  quality. 

The  cotton  tree  is  cultivated  in  most  of  the 
West  India  islands ;  and  in  South  America  this 
branch  of  agriculture  has  long  been  an  object  of 
attention.  Until  a  very  recent  period,  cotton 
formed  one  of  the  principal  articles  of  exporta- 
tion from  Demerara;  but  its  increased  and 
cheaper  production  in  many  other  countries  ha^ 
notwithstanding  the  great  and  constantly  in- 
creasing demand,  lowered  its  price  so  consider- 
ably, that  the  Demerara  planters  have  found  it 
more  to  their  advantage  gradually  to  convert 
their  cotton  into  sugar  plantations.  Much,  how- 
ever, is  still  grown  in  other  parts  of  Guiana,  and 
is  known  in  commerce  as  Demerara  cotton. 

Among  other  nations,  the  Egyptians  have, 
within  the  last  few  years,  enormously  increased 
the  production  of  this  article,  and  have  become 
formidable  rivals  to  other  cotton  cultivators.  A 
very  large  quantity  of  an  excellent  quality  is 
annually  exported  thence,  to  the  great  prejudice 
of  the  Smyrna  and  other  markets. 

In  1825  more  than  a  hundred  thousand  bogs 
of  cotton  were  exported  from  EJgypt  to  Great 
Britain ;  and  although  the  supply  has  not  con- 
tinued so  excessive  as  in  that  year  of  excitement 
and  speculation,  yet  the  importation  thence  still 
continues  much  beyond  that  from  the  whole 
West  India  islands.  In  the  same  year,  and  in 
1826  and  1827,  the  exports  of  Egyptian  cotton 
to  France,  entirely  through  the  port  of  Marseil- 
les, were  immense.  In  1828  and  1829  there  was 
a  glut.  The  immense  department  of  the  laza- 
retto of  Marseilles,  devoted  to  the  reception  of 
this  and  other  products  from  plague  countries, 
was  then  literally  crammed  with  Egyptian  cot- 
ton. 

The  cultivation  of  cotton  is  very  extensively 
pursued  in  China ;  and  in  the  time  of  Alexander 
the  Great  it  was  grown  and  spun  in  the  Penj-ab. 
This  valuable  indigenous  production  did  not  be- 
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eome  an  article  of  commerce  from  the  Indies  to 
this  oountry  until  many  years  after  the  British 
had  possessed  their  widely-extending  eastern  ter^ 
ritory.  It  must  be  remembered,  howeyer,  that 
antecedent  to  this  period,  though  the  Europeans 
did  not  import  raw  cotton  from  the  East  Indies, 
they  imported  a  vast  quantity  of  muslins  and 
other  manufactured  cotton  stuffs,  which  were 
superior  to  what  we  could  produce  until  we 
called  in  the  aid  of  machinery. 

When  the  enterprising  French  traveller  Ber^ 
nier  was  in  Ilindostan  (about  the  year  1666), 
Bengal  was  the  mart  for  these  cotton  goods. 
**  There  is  in  Bengal,"  says  he, "  such  a  quantity 
of  cotton  and  silks,  that  the  kingdom  may  be 
called  the  common  storehouse  for  those  two 
kinds  of  merchandize,  not  of  Hindostan  only, 
but  of  all  the  neighbouring  kingdoms,  and  even 
of  Europe.  I  haye  been  sometimes  amaced  at 
the  vast  quantity  of  cotton  cloths  of  every  sort, 
iine  and  coarse,  white  and  coloured,  which  the 
Dutch  alone  export  to  different  places,  especially 
to  Jspaxk  and  Europe.  The  English,  the  Por- 
tuguese, and  the  native  merchants,  deal  also  in 
these  articles  to  a  considerable  extent." 

The  first  importation  of  raw  cotton  from  the 
East  Indies  into  England  did  not  take  place  until 
the  year  1798,  and  it  was  not  even  then  imported 
by  the .  chartered  company,  but  by  privileged 
merchants.  The  first  caigo  of  this  material 
which  was  brought  to  London  was  valued  in 
India  at  £10,000,  and  it  cleared  the  large  sum 
of  £60,000,  having  been  sold  at  2s.  2d.  per  lb. 
During  the  following  year  the  price  fell  to  lOd.; 
and  the  cotton  of  India  is  now  the  lowest  priced 
that  is  brought  to  the  English  market.  It  can 
at  present  be  purchased  at  Qfd.  to  7^.  per  lb., 
while  the  best  cotton  firom  Georgia  commands 
from  Is.  4^.  to  Is.  6d.  per  lb.  Notwithstanding 
this  very  low  price  of  East  India  cotton,  a  con- 
siderable quantity  is  still  annually  shipped  to  this 
country,  where,  in  1832,  more  than  85,000,000 
lbs.  were  retained  for  home  consumption. 

During  the  late  war,  when  it  was  the  policy 
of  the  French  ruler  to  render  his  country  inde- 
pendent of  foreign  commerce,  efforts  were  made 
by  him  to  introduce  the  cultivation  of  cotton 
into  Italy,  Corsica,  and  some  of  the  southern 
parts  of  France.  The  attempt  was  attended  by 
partial  success  as  long  as  other  supplies  were  cut 
off;  but  as  soon  as  the  cessation  of  warfare  hap- 
pily restored  freedom  to  commerce,  the  culture 
of  cotton  was  gradually  abandoned,  since  the 
product  obtained  could  not  at  all  compete  with 
that  of  foreign  growth,  as  regarded  either  price 
or  quality. 

The  part  of  Italy  where  the  cultivation  of  cot- 
ton was  most  successful  was  the  kingdom  of 
Naples^  particularly  in  that  fine  plain  which  ex- 
tends between  Mount  Vesuvius,  the  sea,  and  the 
Tifiite  mountains  by  Castellamare.    Here  a  new 


and  important  trade  was  created,  and  carried  on 
successfully  as  long  as  the  continental  system 
was  in  force,  chiefly  by  French  and  Swiss  mer- 
chants, who  had  establishments  for  the  purpose 
at  the  neighbouring  towns  of  La  Torre  dell'An- 
nunziata  and  La  Torre  del  Greco.  These  estab- 
lishments closed  with  the  coercive  system  that 
had  produced  them,  and  generally  to  the  ruin  of 
those  who  had  largely  engaged  in  them.  Some 
small  quantities  of  cotton  are  still  produced  there; 
but  of  late  years  it  has  only  been  used  in  the 
very  limited  manufactories  of  the  Neapolitan 
kiii^om,  and  not  exported. 

An  eminent  spinner  of  Manchester,  in  the  year 
1824,  imported  a  small  quantity  of  this  Neapo- 
litan cotton  by  way  of  experiment.  The  defect, 
as  compared  with  the  American  cotton,  was  the 
shortness  of  its  fibres.  During  the  eruption  of 
Vesuvius  in  1822,  some  of  these  cotton  grounds 
sufiered  much,  firom  being  covered  to  the  depth 
of  twelve  or  fifteen  inches  by  a  dry  impalpable 
powder  ejected  by  the  volcano. 

The  Neapolitan  cotton  was  known  in  com- 
merce by  ttie  name  of  cotton  of  CasteUamare. 
The  agriculturists  of  the  kingdom  had  also  be- 
gun to  cultivate  cotton  in  some  districts  of  Apu- 
lia, under  very  fiivourable  circumstances  of  soil 
and  climate,  but  had  made  no  great  progress 
when  the  system  of  Bonaparte  fell.  In  1824  all 
these  Apulian  cotton  grounds  bore  wheat  and 
Indian  com. 

About  the  commencement  of  the  present  cen- 
tury the  cultivation  of  the  cotton  plant  had  been 
introduced  with  success  into  the  southern  parts 
of  Spain,  by  Mr  Kirkpatrick,  while  acting  as 
consul  for  the  United  States  of  America  at  Ma- 
laga. The  environs  of  the  village  of  Churriana, 
at  the  foot  of  La  Sierra  de  Mijas,  which  before 
had  been  an  uncultivated  waste,  was  converted 
by  him  into  a  flourishing  cotton  plantation. 
Success  in  this  apparently  unpromising  situation 
caused  the  cultivation  of  the  plant  to  be  quickly 
extended  from  Motril  to  Almeira,  along  the  coast 
of  the  Mediterranean  sea ;  and  the  pursuit  has 
become  at  once  a  beneficial  employment  for  na- 
tive industry,  and  a  source  of  considerable  foreign 
commerce. 

When  the  French  armies  occupied  the  southern 
parts  of  Spain,  in  1810,  the  exportation  of  cot- 
ton was  so  considerable  as  to  lead  the  French 
government  to  suspect  that  the  whole  of  that 
which  went  under  the  name  of  Spanish  cotton 
was  not  the  produce  of  Spain.  Orders  were 
therefore  received  by  the  military  authorities  to 
institute  inquiries  concerning  the- cotton  planta- 
tions at  Malaga,  and  to  ascertain  the  quantity 
which  these  actually  furnished. 

Restricted  in  the  exportation  of  his  produce, 
the  indefiitigable  Kirkpatrick  transferred  his 
energies  to  the  erection  of  spinning  &ctories,  and 
3,000  workmen  were  soon  employed  in  a  village, 
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which  only  a  few  years  before  liad  been  a  mbe- 
roble  hamlet.  But  popular  commotions,  and  the 
occupation  by  hostile  troops,  were  not  fsTourable 
to  the  continued  prosperity  of  the  peaceful  arts; 
and  BO  Boon  at  the  French  troopa  had  evacuated 
this  part  of  Spain,  the  prejudiced  populace,  either 
instigated  by  a  blind  fury,  or  more  probably  in- 
cited by  the  agents  of  those  who  criminally  in- 
dulged in  political  animouties,  not  only  destroyed 
the  factoricB,  but  even  tore  up  the  cotton  plants, 
and  thus,  to  all  appearance,  entirely  dried  up  the 
source  of  prosperity  to  a  place  which  had  only 
existed  from  the  profitable  employment  fur- 
nished by  this  branch  of  industry. 

Notwithstanding,  however,  its  apparently  total 
destruction,  the  cultivation  of  cotton  had  been 
found  too  advantageous  to  be  altogether  aban- 
doned by  those  persona  who  had  formerly  pros- 
pered through  its  means ;  and  aa  soon  as  the  op- 
portunity was  offered  by  returning  tranquillity, 
plantations  again  flourished  on  the  coast  of  Gra- 
nada, cotton  being  now  produced  in  abundance, 
and  of  excellent  quality,  at  Motril  and  througli 
tbe  surrounding  country. 

Tha  Herhaeeou*  (kOon  PUaU  {ffoaypium 
fieriaceuutj  is  the  only  species  cultivated  in  £u- 
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rope,  and  is  the  kind  m<«t  generally  cultivated 
in  other  countries  also.  It  is  an  annual  plant, 
and  grows  to  tbe  height  of  about  twenty  inches. 
The  stem  is  smooth ;  the  leaves  with  five  round 
lobes,  and  glandular  beneath.  The  flower  is 
composed  of  large  yellow  petals,  with  a  purpli 
centre.  The  pod  is  about  the  sixe  of  a  walnut ; 
and  when  mature  the  external  covering  bnrsta, 
and  displays  the  soft  downy  fibres  of  the  cotton. 
This  epeciee  is  supposed  to  be  a  native  of  Persia, 
and  is  grown  extensively  throughout  Asia  Minor, 
some  parts  of  America,  and  in  the  Mediterranean 
islands.  In  the  Levant  it  ie  sown,  in  well  pre- 
pared land,  in  ifarch,  in  lines  about  three  feet 
apart,  and  the  patches  of  seeds  two  feet  distant 
in  the  lines.  The  plants  when  they  come  up 
are  thinned  out  to  two  or  three  in  one  place,  and 
the  earth  is  stirred  up  by  a  one-horse  plough, 


by  manual  labour  with  hoes,  and  Irrigalcd  ones 
vice  a  week  by  directing  the  wattt  alon; 


the  furrows  between  the  rows.  The  flowering 
season  is  generally  over  about  the  middle  of  Sep- 
tember, and  then  the  ends  of  the  shoots  an 
picked  off  to  determine  the  sap  to  the  oipsolea 
The«s  are  collected  by  the  hand  as  they  ripen,  a 
tedious  piocesa,  which  lasts  till  the  end  <rf  No- 
vember. Tlie  cotton  is  then  separated  from  the 
seeds,  also  by  the  hand ;  the  former  is  packed  in 
bales  for  the  market ;  the  latter  are  bruiaed,  and 
an  oil  extracted  irom  them.  In  the  Levant  the 
seeds  are  also  naed  as  food. 

The  Bariadou,  or  Tmdian  CaOon  (g.  Boxha- 
(UiueJ.  The  herbaoeous  et^n  rises  to  the  height 
of  ten  or  twelve  feet,  "nie  leaves  grow  upon 
long  bury  foot-staUcs,  and  are  divided  into  deep 
lobes,  the  lower  leavea  having  five,  and  the  nppw 
generally  three  lobes.  This  plant  is  a  native  of 
India,  from  whence  it  was  transplanted  to  the 
West   India   islands,   where  it    is    extensively 

In  Barbodoee,  aooording  to  Mr  Long,  this  plant 
b  sown,  in  rows  about  five  feet  asunder,  at  the 
end  of  September,  or  the  beginning  of  October, 
at  first  but  slightly  covered,  but  aftor  the  plant 
springs  up,  the  root  b  well  raonlded.  The  soil 
should  not  be  s^Bt  nor  shallow,  as  this  plant  haa 
a  tap  root.  Tbe  ground  is  then  hoed  frequently, 
and  kept  very  free  of  weeds,  until  the  young 
plants  rise  to  a  moderate  height.  It  grows  from 
four  to  six  feet  in  height,  and  produces  two  crops 
annually;  the  first  in  eight  months  frpm  tbe 
time  of  sowing  the  seed;  the  second  within  fonr 
months  after  the  first,  and  the  produce  of  each 
plant  is  reckoned  about  one  pound  weighL  Tbe 
branches  are  pruned  and  trimmed  after  the  fint 
gathering;  and  if  the  growth  is  over  luxuriant, 
pruning  should  be  practised  earlicc.  When  great 
part  of  the  pods  are  expanded,  the  wool  is  picked, 
and  afterwards  cleaned  from  the  seed*  by  a  ma- 
chine called  a  (pn,  composed  of  two   or  three 
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smooth  wooden  rollers^  of  about  an  inch  diame- 
ter,  ranged  horizontally,  dose  and  parallel  to 
each  other  in  a  frame ;  at  each  extremity  they 
are  toothed  or  channelled  longitudinally,  corre- 
sponding one  with  the  other;  and  the  central 
roller  being  moved  with  a  treddle  or  foot-lathe, 
resembling  that  of  a  knife-grinder,  makes  the 
other  two  revolve  in  contrary  directions.     The 
cotton  is  laid,  in  small  quantities  at  a  time,  upon 
these  rollers  whilst  they  are  in  motion,  and 
readily  pressing  between  them,  drops  into  a  sack 
placed  underneath  to  receive  it,  leaving  the  seeds 
which  are  too  laige  to  pass  with  it  behind.    The 
cotton  thus  separated  from  the  seeds  is  afterwards 
hand-picked  and  cleansed  thoroughly  from  any 
little  particles  of  the  pods  or  other  substances 
which  may  be  adhering  to  it.    It  is  then  stowed 
in  large  bags,  where  it  is  well  trod  down  that  it 
may  be  close  and  compact,  each  bag  containing 
300  lbs.      An  acre  may  be  expected  to  produce 
from  240  to  300  lbs.  of  cotton. 

The  Tree  CnUon  (g.  itrhoreum).  This,  as  the 
name  implies,  assumes  the  form  of  a  tree,  and 
reaches  the  height  of  fifteen  to  twenty  feet  if  left 
unpruned.  The  leaves  are  five-lobed,  spear- 
shaped,  and  grow  on  hairy  petioles.  It  is  a  na- 
tive of  India,  and  probably  the  same  as  seen  by 
Marco  Polo  at  Guizerat.  '*  Cotton,"  says  this 
observant  traveller,  ''is  produced  here  in  large 
quantities  from  a  tree  that  is  about  six  yards  in 
height,  and  bears  during  twenty  years ;  but  the 
cotton  taken  from  trees  of  that  age  is  not  adapted 
for  spinning,  but  only  for  quilting." 

Th4  Vine-leaved  Cotton  (g,  viti/oliumj.  In 
this  species  the  leaves  resemble  those  of  the  vine. 
Thb  is  also  indigenous  to  the  East  Indies,  and  is 
the  kind  chiefly  cultivated  at  the  Mauritius. 

The  Hairy  Cotton  (g,  hirsuimnj.  The  stalk 
is  herbaceous,  with  lateral  branches,  about  three 
feet  in  height,  and  covered  with  a  thick  down. 
The  upper  leaves  are  undivided  and  cordate;  the 
lower  divided  into  three  and  sometimes  five 
lobes,  and  covered  with  hair.  This  plant  is  bi- 
ennial, and  in  warm  situations  even  perennial. 
It  is  said  to  be  indigenous  to  South  America,  and 
is  occasionally  grown  in  the  West  Indies. 

The  Spotted-barked  Cotton  (g,  religiosumj. 
The  bark  and  petioles  of  this  shrub  are  spotted 
with  black ;  the  leaves  are  three  and  five  lobed. 
The  Sili  Cotton  Tree  Cg.bombyxceitaJ.  This 
is  one  of  the  tallest  of  oriental  trees.  Its  stem 
is  of  a  reddish  colour,  and  hairy  or  prickly.  The 
leaves  are  palmate,  divided  into  five  lobes.  The 
flowers  are  first  white,  then  they  change  to  rose 
colour,  and  finally  become  red.  Lamarck  sup- 
poses this  tree  was  indigenous  to  the  lower  lati- 
tudes of  America.  The  wood  is  very  light,  and 
not  much  valued  except  for  the  construction  of 
canoes.  The  trunk  is  very  large,  and  when  hol- 
lowed out  makes  canoes  capable  of  containing 
from  fifteen  to  twenty  hogsheads  of  sugar,  of 


from  6  to  12  cwt.  each.  When  sawn  into  boards 
and  well  saturated  with  lime  water,  it  bears  ex- 
posure to  the  weather  for  many  years.  It  is  also 
formed  into  laths  for  roo&  and  other  domestic 
purposes  in  the  West  Indies.  The  seed  capsule 
contains  a  down  of  a  coarser  quality  than  the 
other  cottons. 

This  tree  is  cultivated  in  the  Mauritius,  wherd 
there  are  two  varieties,  one  producing  a  white, 
and  the  other  a  yellowish  brown  cotton.    A  cot- 
ton of  this  colour  is  also  cultivated  in  China,  and 
I  forms  the  doth  called  Nankin. 

These  are  a  few  of  what  are  perhaps  distinct 
species.  The  varieties  of  the  cotton  plant  are, 
however,  exceedingly  numerous.  Dr  Rohr,  an 
extenfflve  cultivator  of  cotton  in  the  island  of 
St  Croix,  who  paid  much  attention  to  the  sub- 
ject, enumerates  upwards  of  thirty  species;  and 
Mr  Bennet,  a  cultivator  in  Tobago,  remarked 
more  than  one  hundred  varieties.  Dr  Rohr  con- 
siders the  diflerent  forms  of  the  seeds  as  distinc- 
tive of  the  different  kinds  of  plants,  and  classi- 
fies them  accordingly.  Others  again  consider 
the  distinctive  difierence  to  reside  in  the  shape 
of  the  seed-pod,  the  number  of  its  divisions,  or 
the  manner  and  time  in  which  the  cotton  is  re- 
tained in  its  place  after  the  bursting  of  the  pod ; 
while  others  believe  the  only  ciroumstances  wor- 
thy of  attention  in  the  classification  to  be  those 
which  regard  the  staple  or  fibre. 

Very  white  cotton  is  not  considered  the  best ; 
a  slightly  yellow  tinge,  when  not  the  effect  of 
accidental  moisture  or  of  an  inclement  season, 
is  indicative  of  greater  fineness. 

The  number  of  seeds  in  one  pod  vary  accord- 
ing to  the  different  species;  the  pods  of  some 
containing  only  ten  or  twelve  seeds,  others  as 
many  as  thirty ;  while  in  all  there  is  a  marked 
difference  in  colour,  shape,  and  size. 

The  shrub  which  grows  wild  in  many  parts  of 
the  West  Indies,  especially  in  low  and  marsh  y 
grounds,  has  a  rough  black  seed.  The  cotton  of 
this  is  in  colour  a  pale  red,  and  is  of  so  short  a 
fibre  that  it  cannot  be  spun ;  in  consequence,  it 
is  scarcely  worth  the  trouble  of  gathering,  and 
what  little  is  picked  up  is  used  for  stufling  mat- 
tresses and  pillows.  Among  other  varieties,  the 
Brazil  and  the  Guiana  cottons  bear  the  same  kind 
of  seed  as  the  wild  species,  differing  slightly  in 
shape;  these  are  both  nearly  alike  as  to  the 
qu^ity  of  their  produce.  The  Guiana  is,  aftev 
tlie  '^Sea  Island  cotton,"  the  most  esteemed  in 
Europe,  on  account  of  its  colour  and  fineness, 
and  the  length  and  strength  of  its  stap  le  and 
fibre;  it  is  likewise  extremely  productive,  as  it 
furnishes  two  gatherings  in  the  year.  It  is  far- 
ther valuable,  as  the  seeds  of  this  kind  conglo- 
merate, or  adhere  firmly  to  each  other  in  the  pod, 
and  are  easily  separated  from  the  cotton.  This 
variety  requires  a  moist  soil,  such  as  generally 
predominates  in  Dutch  Guiana. 
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The  Indian  cotton  has  a  dark  brown  seed 
streaked  with  black ;  this  cotton  is  very  white, 
and  finer  than  that  of  Guiana,  but  not  so  pro- 
ductive. Six  other  varieties  bear  nearly  the 
same  description  of  seed,  among  which  is  the 
Siam,  so  noted  in  the  West  Indies  as  being 
nearly  equal  to  ulk  in  beauty  and  fineness.  It 
is  of  a  brilliant  whiteness,  and  its  fibres  are  very 
fine,  long,  and  elastic.  This  variety  produces 
twice  in  the  year,  but  does  not  bear  a  great  quan- 
tity. It  is  not  much  cultivated,  because  it  can- 
not be  cleansed  without  extreme  difficulty ;  the 
seed  being  entirely  covered  with  a  kind  of  green 
moss  or  hair,  cannot  be  separated  from  the  cot- 
ton by  any  machine,  and  not  even  by  the  hand 
without  much  labour  and  care. 

The  cotton  of  Cura^oa  and  that  of  St  Domingo 
have  small  seeds,  the  surface  of  which  is  thinly 
covered  with  a  few  short  hairs  or  a  thin  beard. 
This  kind  is  of  a  very  tolerable  quality. 

The  seeds  of  the  Jamaica  cotton  are  peifectly 
smooth,  but  so  brittle  as  to  break  in  the  process 
of  separating  them  from  their  downy  envelope. 
The  fibre  is  coarse  but  strong;  and  this  would 
be  considered  of  a  very  useful  quality  if  it  could 
be  better  cleansed.  Little  or  scarcely  any  cotton 
is  at  present  grown  in  Jamaica  compared  to  the 
quantity  which  was  produced  there  a  few  years 
back ;  but  it  was  always  considered  as  one  of  the 
worst  cottons  in  the  English  market,  in  conse- 
quence of  the  planters'  persisting  in  the  cultiva- 
tion of  a  species  which  could  not,  without  hand 
labour,  be  properly  divested  of  its  seed ;  it  was 
always  exported  mixed  with  pieces  of  these,  and 
was  therefore  known  by  the  technical  term  fwtl 
cotton. 

Of  all  the  species  of  cotton  the  annual  herba- 
ceous plant  yields  the  most  valuable  produce. 
The  '^  Sea  Island  cotton,"  imported  into  England 
from  Georgia,  bears  a  price  double  to  that  im- 
ported from  any  other  country.  The  Persian 
cotton  has  long  been  celebrated  for  its  superior 
quality ;  and  the  concurrent  testimonies  of  many 
travellers  show,  that  where  this  species  is  culti- 
vated in  other  parts  of  the  globe  it  is  equally  ex- 
cellent. But  the  additional  labour  and  conse- 
quent expense  attendant  on  its  cultivation,  as 
well  as  its  not  being  equally  adapted  to  all  soils, 
afford  perhaps  sufficient  reasons  why  it  is  not 
more  generally  adopted.  This  species  is  culti- 
vated in  China,  but  not  in  sufficient  quantities 
for  the  home  consumption,  as  they  import  this 
article  largely  from  India. 

The  quantity  of  cotton  which  each  plant  yields 
is  as  various  as  its  quality.  Accordingly,  there 
are  scarcely  two  concurrent  opinions  to  be  col- 
lected on  this  subject.  The  average  produce  per 
English  acre  is  reckoned  by  different  writers  at 
various  quantities,  var^'ing  from  one  hundred 
and  fifty  to  two  hundred  and  seventy  pounds  of 
picked  cotton. 


The  cotton  plant  will  grow  in  moat  situation* 
and  soils,  and  is  cultivated  with  very  little  trouble 
or  expense.  According  to  Humboldt  the  lai^er 
speciesy  which  attain  to  the  magnitude  of  txM, 
require  a  mean  annual  temperature  of  68^  Fahr.; 
the  shrubby  kind  may  be  cultivated  with  sac- 
cess  under  a  mean  temperature  of  60*^  to  64% 
and  may  therefore  be  propagated  as  far  as  lati- 
tude 40°.  This  plant  is  indeed  cultivated  in  the 
neighbourhood  of  Astracan,  the  latitude  of  which 
is  46°.  Some  species  flourish  best  in  the  neigh- 
bourhood of  the  sea;  others  again  are  injured  by 
this  proximity.  The  Pemambuco  cotton,  whidi 
is  the  finest  in  Brazil,  is  of  the  latter  kind,  and 
the  planters  find  that  in  proportion  as  they  re- 
cede from  the  coast  the  quality  of  the  cotton  is 
improved;  they  are,  in  consequence,  every  year 
penetrating  more  into  the  interior,  and  they 
always  obtain  a  ready  market  for  their  produce, 
as  the  dealers  follow  their  footsteps,  and  settle 
where  they  settle. 

Open  situations  and  a  strong  soil  moderately 
dry  and  warm  are  most  congenial  to  some  spe- 
cies, while  others  thrive  better  in  a  moist  and 
deep  soil. 

In  selecting  seed  for  a  plantation,  therefore, 
care  should  be  used  to  adapt  it  to  the  soil  and 
situation  in  which  it  is  to  be  cultivated.  Pre- 
viously to  sowing  them  the  seeds  should  be 
wholly  divested  of  every  particle  of  cotton  fibre, 
and  Uien  steeped  in  water  during  some  hours; 
they  are  afterwards  rolled  in  sand  or  any  light 
earth,  in  order  entirely  to  separate  them  from 
each  other.  This  process  is  considered  very 
much  to  accelerate  their  germination.  The  time 
for  sowing  in  the  West  Indies  is  usually  from 
May  to  September,  both  months  inclusive.  The 
ground  is  well  prepared  and  manured,  and  then 
holes  are  made  some  inches  deep  and  about  three 
feet  apart  from  each  other.  Eight  or  ten  seeds 
are  generally  dropped  in  each  hole,  because  some 
of  t^bem  are  liable  to  be  destroyed  by  a  grub  or 
worm,  and  others  to  rot  in  the  ground;  besides 
which,  a  superfluity  of  plants  is  required  to  re- 
place the  ravages  which  are  sometimes  commit- 
ted by  caterpillars  on  the  tender  shoots.  The 
seeds  being  covered  with  earth,  it  is  generally 
expected,  and  especially  if  there  have  been  any 
ndn  to  hasten  the  germination,  that  the  plants 
will  begin  to  make  their  appearance  in  about 
eight  days.  In  some  situations,  when  the  weather 
has  been  very  dry,  a  much  longer  time  elapses. 
At  about  the^end  of  six  weeks  the  groimd  is 
carefully  weeded,  and  those  plants  which  are 
the  we^est  are  drawn  out^  only  two  or  three 
being  left  in  each  hole.  When  the  plants  are 
about  three  or  four  months  old  they  are  again 
cleaned  and  thinned,  and  the  stems  and  branches 
are  pruned,  or,  as  it  is  called,  topped^  an  inch, 
or  more,  of  the  plants  being  broken  ofF  from  the 
end  of  each  shoot.    Oocasionally  some  of  th^ 
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lower  leaves  are  also  taken  ofF.  These  cares 
from  time  to  time  should  be  continued  till  the 
poiod  of  flowering.  The  time  of  the  seeds 
eoming  to  maturity  varies  according  to  the 
climate  and  the  species  of  the  plant.  When 
the  season  has  been  favourable,  the  cotton  is 
generally  fit  for  pulling  about  seven  or  eight 
months  after  it  has  been  sown.  This  period  is, 
however,  well  indicated  by  the  spontaneous 
bursting  of  the  capsule  or  seed-pod.  The  plan- 
tations at  this  Ume  are  said  to  present  a  very 
pleamng  appearance.  The  glossy  dark  green 
leaves  finely  contrast  with  the  white  globular 
forms  profusely  scattered  over  the  plant.  In 
the  East  the  produce  is  gathered  by  taking  off 
the  whole  of  the  pod.  In  other  peurts,  and  this 
is  the  more  general  practice,  the  seeds  and  cotton 
are  taken  away,  leaving  the  empty  husks.  The 
fint  is,  of  course,  much  the  most  expeditious 
method,  but  it  has  a  very  serious  disadvantage. 
The  outer  part  breaks  in  minute  pieces,  and 
thus  mixes  with  the  cotton,  which  cannot  be 
freed  from  it  without  much  time  and  difficulty. 

Whichever  method  is  pursued,  this  work  is 
always  performed  in  the  morning  before  sunrise, 
as  soon  as  possible  after  the  cotton  displays  itself; 
because  long  exposure  to  the  sun  injures  its 
colour,  by  giving  it  a  yellow  tinge.  The  pods 
likewise,  which  are  ready  for  gathering  expand 
in  the  heat  of  the  day,  and  in  some  varieties  the 
seed  and  its  envelope  are  then  detached  from  the 
pod,  and  falling  to  the  ground  the  cotton  be- 
comes soiled  and  deteriorated. 

In  some  countries  the  plant  after  yielding  its 
produce  is  every  year  cut  even  with  the  ground; 
in  others  this  operation  is  performed  only  once 
in  two  or  three  years. 

The  cotton  shrub  does  not  in  general  last  more 
than  five  or  six  years  in  full  or  productive  bear- 
ing; the  plantation  is  therefore  generally  after 
that  period  renewed.  The  seeds  may  usually 
be  preserved  for  one  or  two  years,  but  in  some 
varieties  they  should  be  planted  almost  as  soon 
as  they  are  gathered.  The  surplus  seeds  serve 
as  food  for  cattle;  an  oil  is  likewise  expressed 
from  them  which  is  employed  for  many  domestic 
purposes.  Although  the  extraction  of  oil  horn 
the  cotton  seeds  has*  been  long  practised  in 
the  Levant,  it  is  not  many  years  since  these  seeds 
were  turned  to  similar  advantage  in  America. 

"Not  many  years  ago,"  says  a  recent  traveller, 
'Hhose  who  had  cotton  gins  felt  themselves 
obliged  by  any  neighbour  who  was  willing  to 
take  the  seed  away;  and  what  might  have  pro- 
duced millions  of  dollars,  has  been  rejected  as 
of  no  value.** 

A  machine  has  been  invented  for  pulling  the 
seed,  that  is,  separating  the  external  skin,  and 
adhering  fibres  of  cotton  from  the  kernel.  After 
the  seeds  are  pulled,  they  are  ground  and  pressed 
in  A  mill  similar  to  the  Dutch  oil  mills.    The 


expressed  oil  is  then  refined,  and  it  answers  all 
the  purposes  of  the  best  sperm  oil.  Tiie  refuse 
or  oil  cake  forms  a  nutritious  food  for  cattle.  In 
this  way  a  considerable  quantity  of  excellent 
oil,  and  about  forty  bushels  of  cake  is  obtained 
from  the  seeds  of  a  quantity  of  pods  that  furnish 
four  bags  of  cotton. 

The  annual  plant  is  cultivated  in  the  same 
manner  as  that  just  described;  only  that  in  sow- 
ing it  more  seeds  are  put  into  the  holes,  and 
these  are  placed  nearer  to  each  other.  It  comes 
to  maturity  much  quicker,  the  seeds  being  sown 
in  April  or  May,  and  the  crop  reaped  in  Sep- 
tember; in  some  hot  climates  two  harvests  can 
be  gathered  in  each  year. 

Another  important  consideration  is,  that  the 
cotton  should  not  be  pulled  immediately  after 
rain,  as  this  would  render  the  drying  process 
much  more  tedious  and  difficult;  and  should  it 
retain  any  moisture  when  it  is  packed,  it  would 
ferment  or  become  mouldy. 

Immediately  after  gathering  it  is  taken  to  a 
bam  and  assorted  according  to  its  quality;  it  is 
then  laid  on  mats  or  hurdles,  and  exposed  to  the 
heat  of  the  sun,  or  dried  in  stoves. 

The  separation  of  the  cotton  from  the  seeds 
is  a  very  long  and  troublesome  operation,  when 
performed  by  the  hand;  for  the  fibres  of  the 
cotton  adhere  tenaciously  to  the  seed,  and  some 
time  is  consumed  in  cleansing  even  a  small  weight 
of  so  light  a  material.  In  the  greater  part  of 
India  the  use  of  machinery  for  this  purpose  is 
unknown,  and  all  the  cotton  is  picked  by  hand. 
A  man  can  in  this  manner  separate  firom  the 
seeds  scarcely  more  than  one  pound  of  cotton  in 
a  day.  In  some  parts  of  India,  however,  they 
make  use  of  a  machine,  which,  though  more 
simple,  does  not  materially  difier  from  the  gin 
used  in  the  West  Indies.  Dr  Buchanan  describes 
it  in  a  Journey  from  BCadras  through  the  coun- 
tries of  Mysore,  Canara,  and  Malabar.  Mr  Clarke 
Abel  also  found  precisely  the  same  machine  in 
China,  at  the  village  of  Ta-tung,  not  far  from 
Nankin,  which  he  thus  describes:  "It  consisted 
of  two  wooden  cylinders  placed  horizontally  one 
above  the  other,  on  a  stand  a  few  feet  from  the 
ground.  The  cylinders,  very  nearly  touching, 
were  put  in  motion  by  a  wheel  acted  upon  by 
the  foot.  The  cotton  being  brought  to  one  side 
of  the  crevice  intervening  between  them  during 
their  revolution,  was  turned  over  to  the  oppo- 
site; whilst  the  seeds,  being  too  large  to  enter, 
fell  at  the  feet  of  the  workmen."  Mr  Clarke 
Abel  then  describes  the  instrument  used  by  the 
Chinese  for  freeing  the  cotton  from  knots  and 
dirt :  "This  is  equally  simple,  and  is  the  same  as 
that  used,  I  believe,  in  most  countries  for  the 
same  or  a  similar  purpose.  It  is  a  very  elastic 
bow  with  a  tight  string.  In  using  it  the  carder 
places  it  in  a  heap  of  the  material,  and  having 
pulled  down  the  string  with  some  force,  he  sud- 
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denly  allows  the  bow  to  recoil;  the  vibration  of 
the  string  scatters  the  cotton  about,  and  separates 
it  into  fibres  freed  from  all  knots  and  imparities." 
A  drawing  of  an  instrument  scarcely  at  all  dif- 
fering from  this  Chinese  cotton  bow,  is  given  by 
Sonnerat,  in  his  Voyage  aux  Indes  Orientales^ 
torn.  i.  p.  108.  Thunberg  says,  that  m  Batavia, 
he  saw  ''the  cotton  cleansed  frt>m  the  seed,  by 
being  laid  out  on  extended  cloths,  and  beaten 
with  sticks,  till  all  the  seed  was  perfectly  separ- 
ated from  it."  The  use  of  the  machine  called  a 
gin,  which  we  have  already  described,  very  much 
facilitates  the  process;  and  by  its  means  one 
person  may  separate  and  cleanse  sixty-five  pounds 
per  day,  and  thus,  by  the  use  of  a  simple  piece 
of  machinery,  increase  his  efiective  power  sixty- 
five  times.  A  still  greater  increase  may  be  ob- 
tained by  the  employment  of  more  complex 
engines.  In  the  United  States  of  America  mills 
are  constructed  on  a  large  scale,  and  are  impelled 
by  horses,  steam,  or  other  power.  ESght  or  nine 
hundred  pounds  of  cotton  are  cleansed  in  a  day 
by  one  of  these  machines,  which  requires  the 
attendance  of  very  few  persons.  The  Ameri- 
can mills  are  exactly  on  the  same  principle  as 
the  smaller  ones,  but  are  more  complete  in  their 
appointments.  A  description  of  one  of  the  larger 
sort  will  therefore  comprise  all  the  requisite  de- 
tails of  a  cotton  gin.  It  consists  of  two  wooden 
rollers  of  about  an  inch  in  diameter;  these  are 
placed  horizontally,  parallel,  and  touching  each 
other.  Over  them  is  fixed  a  sort  of  comb,  hav- 
ing iron  teeth  two  inches  long  and  seven-eighths 
of  an  inch  apart.  This  comb  is  of  the  same 
length  as  the  rollers,  and  so  placed  that  its  teeth 
come  nearly  in  contact  with  them.  When  the 
machine  is  set  in  motion  the  rollers  are  made  to 
revolve  with  great  rapidity  in  opposite  direc- 
tions, so  that  the  cotton  being  laid  upon  them 
it  is  by  their  motion  drawn  in  between  the  two, 
whilst  no  space  is  left  for  the  seeds  to  pass  with 
it.  To  detach  these  from  the  fibres  of  cotton  in 
which  they  are  enveloped,  the  same  machinery 
which  impels  the  rollers  gives  to  the  toothed  in- 
strument above  a  quick  wagging  motion  to  and 
fro,  by  means  of  which  the  pods  of  cotton  as 
they  are  cast  upon  the  rollers  are  torn  open,  just 
as  they  are  beginning  to  be  drawn  in;  tiie  seeds 
now  released  from  the  coating  which  had  en- 
circled them  fiy  off  like  sparks  to  the  right  and 
left,  while  the  cotton  itself  passes  between  the 
cylinders.  The  sharp  iron  teeth  of  the  comb 
moving  with  great  velocity,  sometimes  break 
the  seeds;  then  the  minute  pieces  are  instantly 
hurried  on,  and  pass  between  the  rollers  with 
the  cotton.  These  stray  particles  are  afterwards 
separated  by  hand,  a  process  which  is  called 
fnoUng,  Entirely  to  cleanse  the  cotton  frt>m  any 
remaining  fragment  of  seed  it  is  subjected  to 
nnother  process.  This  consists  in  whisking  it 
about  in  a  light  wheel  through  which  a  current 


of  air  is  made  to  pass.  As  it  is  tossed  out  of 
this  winnowing  machine  it  is  gathered  up  and 
conveyed  to  the  packing  house,  where,  by  means 
of  screws,  it  is  forced  into  bags,  each,  when  filled, 
weighing  about  SOO  pounds.  These  are  then 
sewed  up  and  sent  to  the  place  of  shipment, 
where  they  are  again  pressed  and  reduced  to  half 
their  original  size. 

Some  manufacturers  fimcy  that  this  wholesale 
machine  tears  and  injures  the  fibres  of  the  cot- 
ton, but  it  is  perhaps  an  idle  prejudice,  since  the 
best  cotton  which  we  import  is  firom  Greoigia, 
where  it  is  most  expeditiously  cleansed;  and  that 
which  obtains  the  least  price  comes  from  the 
East  Indies,  where  the  hand  is  the  only  machine 
used. 

Another  description  of  gin,  called  a  saw  gin, 
is  likewise  used  for  short  staple  cotton  in  the 
United  States  and  in  Brazil.  This  consists  of 
one  roller  nine  inches  in  diameter,  having  a  series 
of  circular  saws  fixed  upon  it  parallel  tx>  each 
other,  and  at  a  distance  of  one  inch  and  a  half 
apart.  Above  this  roller  is  a  hopper,  having  the 
bottom  formed  of  a  grating  of  wire  work,  through 
which  the  teeth  of  the  saw  project  to  a  certain 
depth.  In  this  hopper  the  cotton  to  be  cleaned 
is  placed,  and,  as  the  cylinder  revolves,  the  pro- 
jecting teeth  of  the  saw  come  in  contact  with 
the  cotton,  and  drag  it  through  the  wire  bottom 
of  the  hopper,  which  being  inclined  at  a  con- 
siderable angle,  the  seeds,  as  they  are  disengaged, 
roll  down,  and  are  conveyed  away  through  a 
spout  in  the  machine. 

The  cotton  is  more  quickly  cleansed  by  this 
method  than  by  the  use  of  the  cylinder  gin,  but 
at  the  same  time  it  tears  and  injures  the  staple. 
It  is  usual  in  the  Liverpool  Price  Currents  to 
denote,  as  saw-ginned  cotton,  the  cotton  of  Brazil 
cleansed  by  this  process,  which  fetches  a  lower 
price  in  the  market  than  the  Brazil  cotton  not 
so  operated  upon. 

Before  the  invention  of  spinning  machinery 
in  1787,  the  demand  for  cotton  wool  in  England 
was  comparatively  small.  In  the  seventeenth 
century  we  obtained  our  trifling  supply  whoUy 
from  Smyrna  and  Cyprus.  In  1786-7  we  im- 
ported 19,900,000  lbs.,  viz.:  5,800,000  lbs.  from 
the  British  West  Indies,  9,100,000  lbs.  from  the 
French,  Spanish,  Portuguese,  and  Dutch  colon- 
ies, and  5,000,000  lbs.  from  Smyrna  and  the 
rest  of  Turkey.  Shortly  after  that  memorable 
period  in  the  history  of  our  national  manufiic- 
tures,  the  annual  consumption  of  cotton  increased 
six-fold,  and  it  has  been  progressively  augment- 
ing ever  since. 

The  average  annual  import  for  the  six  preced- 
ing years  has  been  777,372  packages,  each  bale 
weighing  about  2^  or  3  cwt.  Some  few  packages 
come  from  South  America  of  smaller  weight. 

From  all  comers  of  the  world  does  this  raw 
material  flow  in  upon  us,  and  with  expedition 


KsroelycndibleU  converted  iuto  textures  which 
are  recoDveyed  to  the  conntiies  of  producUon. 

The  Talae  of  cotton  goods  exported  from  Great 
BiitMn  during  four  yean,  rtand*  thna : 

Vitt»  floodL  Y«ro  or  Twtit. 

1838 £13^49^12 fS^S.W 

1839 13^,152 8^6,874 

1830 lB,aM^ *,!33,7<1 

18SI 13,283,186 3,97£,018 

All  theee  are  real  merciuitile  values.     The 
official  value  at  the  custom  bouse  is  nominal  and 
inTariable. 
Id  I7»l  llH  Mndd  nlna  of  eoUoiu  riportrd  irMjt1,S9S.K9 
la  1S30  ....  S7.M9V4M 

The  quantity  of  TDanufsctnred  cottons  ex- 
ported to  the  East  Indies  alone  in  1828,  stood 
thiu: 

Ts(lHBaitIiidsCoii>)]wiT-tIaTtti>.)  'Il^  f ,  U^i 
Toth(EHtliidlsl9liiiitaSDiiiUn.ftc.  4,«BC^nO        iu,ns 

Besides  which  there  was  exported  the  folIo<iT- 
ing  qaantity  of  cotton  twist,  or  spun  yam  : 

rlH,  Oj'lim,  Hid  CUu  f4*B.SIB    CSBMH 

TotluEutlnlliiWud^SiaBMn.ftc     mjSM         *,7Ki 

The  celerity  with  which  the  raw  material  is 
oonverted  into  cloth  by  the  aid  of  modem  ma- 
chinery is  truly  wonderful.  The  proprietor  of 
a  cotton  factory  in  Manchester,  having'  obtained 
an  order  for  the  shipment  of  some  goods  of  a 
particular  description,  porchased  ten  bales  of 
cotton  of  suitable  quaUty  in  LiverpooL  On 
fJteir  arrival  in  Manchester,  they  were  received 
into  the  highest  floor  of  his  works,  and  thence 
proceeding  regularly  downwards,  underwent  all 
the  intermediate  processes  of  carding,  spinning, 
and  weaving  nntil,  in  ten  days  from  their  recep- 
tion, the  finished  goods  into  which  they  were 
converted  were  packed  in  bales,  and  proceed! 
QLTun  to  Liverpool  for  shipment. 

When,  in  1767,  spinning  machinery  was  first 
erected,  one  pound  of  Demerara  cotton  could  be 
spun  Into  yarn  one  hundred  and  sixty  miles  ii 
length;  since  that  period  great  improvements 
have  been  made  in  this  machinery,  and  yam 
now  spun  having  a  still  greater  d^ree  of  fine- 

Hemp  Ccatinabu  tativaj.  Natural  family 
nrlicax;  dicacia,  pentandria,  IJnnsus.  This 
an  annual  herl>aceDus  plant,  rising  generally  to 
the  haght  of  six  feet  in  ordinary  soils;  but 
a  deep  rich  soil  attaining  a  much  greater  height. 
According  to  Dn  Hamel,  in  some  parts  of  Alsace 
the  plant  grows  to  the  height  of  twelve  feet,  and 
the  stem  at  the  lower  part  being  three  inches  ~ 
diameter.  In  some  parts  of  Italy  it  has  been 
fonnd  eighteen  feet  in  height. 

The  stalk  is  hollow,and  contuns  inude  awhite, 
soft,  medullaiy  matter,  inclosed  in  aveiy  tender 


tube,  chiefly  composed  of  a  cellular  Uxture;  and 
of  a  portjon  of  loogitodinal  fibres,  commonly 


called  the  reed  or  boon  of  the  hemp.  The  barii 
is  rough  and  hairy,  of  a  green  colour,  and  com- 
posed of  a  number  of  fibres  which  extend  longi- 
tudinally the  whole  length  of  the  stem,  These 
are  not  reticulated,  butare  placed  parallel  to  eacli 
other,  and  united  by  the  cdlular  texture.  When 
viewed  with  a  microscope,  each  of  these  fibres 
seen  to  be  made  np  of  bundles  of  other 
fibrils,  which  are  twisted  spirally,  and  which, 
after  the  process  of  maceration,  can  be  drawn 
out  and  lengthened  conwderably.  The  leaves 
grow  out  in  purs,  oppodte  each  other,  on  petioles, 
accompanied  by  stipules  or  leaflets.  The  leaves 
are  divided  into  four,  five,  or  more  deep  lo1>es, 
which  are  pointed  and  deeply  serrated  on  the 
maipns.  The  upper  udes  are  dark  green,  the 
under  of  a  lighter  hue;  they  are  rough  and  fur- 
rowed above,  and  ridged  underneath.  The  male 
and  female  flowers  grow  upon  separate  plants. 
In  general,  the  male  plants  are  more  slender  and 
delieat«  than  the  female,  and  have  also  finer  and 
more  elastic  fibres,  composing  the  bark.  The 
stem  grows  up  single,  till  near  its  top,  where  it 
divides  into  several  branches,  which  terminate 
in  thin  pointed  npikes.  In  the  female  the  stem 
is  surmounted  by  tuils  of  leaves  of  a  considera- 
ble size,  which  readily  distinguish  it  from  the 
male  plant.  The  male  flowers  grow  near  the 
top  of  the  stem  in  clnsterB,  each  cluster  bearing 
nine  or  ien  flowers.  The  fruit  grows  in  great 
abundanceon  the  stem  of  the  female  hemp.  The 
seed  is  not  preceded  bysny  corolla;  a  membran- 
ous hairy  calyx,  terminating  in  long  points  in' 
closes  the  pistils,  the  base  of  which  becomes  the 
seed.  The  male  plant  Is  quicker  in  its  growth 
than  the  female,  and  generally  rises  half  a  foot 
higher,  by  which  provirion  of  nature  the  farina 
from  the  stamina  is  readily  diflHised  on  the  pistil 
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of  the  lower  female  plant.  The  seeda  which 
have  grown  on  the  same  stalk  prodaoe  hoth  mole 
and  female  plants  mdiscriminately,and  the  differ- 
ence cannot  he  known  until  the  plants  are  some- 
what advanced  in  growth.  When  the  seed  is 
put  into  the  ground  it  is  therefore  quite  uncer- 
tain what  proportion  there  will  he  of  each;  yet 
here  too  we  have  occasion  to  mark  the  admirahle 
arrangements  of  nature,  for  the  due  proportion 
of  each  generally  make  their  appearance.  The 
seeds  are  sown  ahout  the  end  of  April.  The 
male  plants  are  usually  pulled  about  the  begin- 
ning of  July,  and  the  female  in  a  month  or  five 
weeks   after,  when    they   have   ripened    their 

A  rich  moist  soil  is  most  favourable  for  the 
fiill  growth  of  hemp;  but  it  will  grow  on  any 
soil  if  well  manured,  except  on  a  stiff  clay,  where 
it  does  not  thrive  well.  A  poor  light  soil  yields 
but  a  small  return,  although  the  quality  is  fine; 
while  a  strong  rich  soil  yields  abundantly,  but 
the  quality  is  inferior. 

The  fibre  of  hemp  produces  a  cloth  much 
stronger  than  that  of  fiiax;  but  its  principal  use 
is  for  the  manu&cture  of  cordage,  for  which  its 
great  tenacity  particularly  adapts  it. 

The  seeds  yield  by  expression  an  oil,  which 
the  Russians  use  in  their  cookery,  and  which 
painters  employ  in  this  country.  The  seeds  are 
reckoned  also  a  good  and  nutritious  food  for 
poultry,  and  are  supposed  to  increase  the  number 
of  hen's  eggs.  Small  birds  are  in  general  very 
fond  of  them;  but  they  must  be  given  to  caged 
birds  with  caution,  and  mixed  with  other  se^, 
else  they  prove  too  stimulating.  The  bullfinches 
and  goldfinches  by  feeding  on  hemp  seed,  change 
the  red  of  their  plumage  to  a  black. 

The  leaves  of  hemp  possess  a  strong  narcotic 
quality,  and  they  form  the  basis  of  the  well 
known  Turkish  intoxicating  drug  called  hang^ 
or  haschueh. 

There  is  little  doubt  that  hemp  was  indigenous 
in  Europe.  We  have  records  of  its  growth  here 
for  nearly  two  thousand  five  hundred  years. 
Herodotus  (book  iv.  74)  says  "Hemp  grows  in 
the  country  of  the  Scythians,  which,  except  in 
the  thickness  and  height  of  the  stalk,  very  much 
resembles  flax;  in  the  qualities  mentioned,  how- 
ever, the  hemp  is  much  superior.  It  grows  in 
a  natural  state,  and  is  also  cultivated.  The 
Thracians  make  clothing  of  it  very  like  linen 
cloth;  nor  could  any  person,  without  being  very 
well  acquainted  with  the  substance,  say  whether 
this  clothing  is  made  of  hemp  or  flax.  A  person 
who  has  never  seen  hempen  cloth,  would  cer- 
tainly suppose  that  this,  of  which  I  am  speak- 
ing, is  made  of  flax."  The  Scythians  of  Hero- 
dotus lived  in  Europe,  north  of  the  Danube, 
and  bordering  on  the  Black  sea. 

The  shirts  worn  by  the  peasanta  in  the  greatest 
part  of  Russia,  are  made  of  hempen  cloth;  and 


they  wear  very  huge  full  breeches  of  the  nme 
coarse  material. 

The  hemp  plant  was  well  known  to  the  Ro- 
mans as  a  material  fi>r  cordage  in  the  time  of 
Pliny.  This  naturalist  describes  its  culture  and 
the  preparation  to  which  it  was  subjected,  in 
order  to  obtain  its  fibres,  classing  these  in  two 
difierent  qualities.  The  filaments  nearest  to  the 
outer  bark  and  to  the  reed  were  considered  in- 
ferior to  those  growing  in  the  middle,  and  were 
distinguished  by  the  name  of  mesa.  But  in 
consequence  of  their  supposed  greater  liability 
to  be  damaged  by  exposure  to  moisture,  hempen 
cords,  and  particularly  cables,  were  not  so  highly- 
esteemed  at  that  time  as  were  those  made  from 
spartium,  which  were  thought  to  be  better  quali- 
fied for  resisting  the  injurious  action  of  water. 

Pliny  eulogizes  the  root,  juice,  and  other  parts 
of  this  plant,  as  possessing  wonderful  medicinal 
virtues,  for  which  it  appears  to  have  obtained  a 
higher  value  in  those  days  than  for  its  excellent 
adaptation  to  the  manu&cture  of  cordage,  an 
application  at  present  considered  so  important  as 
to  cause  its  other  properties  to  be  almost  entirely 
disr^arded. 

Hemp  is  grown  in  Persia,  Egypt,  and  varioua 
parts  of  the  East  Indies;  in  Africa,  in  the  United 
States  of  America,  in  Canada,  and  Nova  Scotia. 
Marco  Polo  mentions  that  hemp  and  flax,  as  well 
as  great  quantities  of  cotton,  were  cultivated  in 
his  time  in  the  neighbourhood  of  Kashgar  in 
the  leaser  Bucharia,and  in  the  province  of  Khoten 
in  Chinese  Tartary.  According  to  Mr  Clarke 
Abel,  in  China  proper,  though  the  Xing-ka 
(Sida  tilioefoliaj  is  preferred  for  cordage,  the 
Gi^  ma  (Cannabis  sativoy  or  hemp)  is  also  culti- 
vated and  manu&ctured  into  ropes.  At  Tung- 
chow,  that  dbtinguished  naturalist  saw  the  sida 
and  cannabis  growing  together,  the  first  in  long 
ridges  or  in  fields  like  the  millet,  the  second  in 
small  patches. 

Dampier  was  told  that  the  Spaniards  at  Leon 
in  South  America,  near  the  Pacific  ocean,  made 
cordage  of  hemp,  but  he  saw  no  manu&ctory. 
Thunberg,  on  a  journey  from  the  Cape  of  Good 
Hope  into  the  interior  of  Africa,  found  the  Hot- 
tentots cultivating  hemp.  ^'This  is  a  plant,^ 
says  he, "  universally  used  in  this  country,  though 
for  a  purpose  very  different  from  that  to  which 
it  is  applied  by  the  industrious  Europeans.  The 
Hottentot  loves  nothing  so  well  as  tobacco,  and 
with  no  other  thing  can  he  be  so  easily  enticed 
into  servitude;  but  for  smoking  he  finds  tobacco 
not  sufficiently  strong,  and  therefore  mixes  it 
with  hemp  chopped  very  fine." 

Hemp  is  cultivated  in  Great  Britain  and  Ire- 
land, but  not  very  abundantly.  The  counties  of 
England  in  which  it  is  principally  grown  are, 
Suffolk,  Yorkshire,  Somersetshire,  and  the  fens 
of  Lincolnshire;  in  Norfolk  and  Dorsetahire 
some  few  hemp  grounds  are  likewise  to  bo  seen. 
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Hemp  18  likewise  raised  in  Tarions  parts  of 
France,  Spun,  Denmark,  and  Sweden,  in  Wal- 
lachiaand  Mcddayia,  and  in  seyeral  of  the  Italian 
statflB;  bnt  with  the  exception  of  Italy,  which 
affords  a  trifling  export,  and  of  Wallsichia  and 
Moldavia  that  snpplj  the  Turkish  fleet  with 
cordage,  none  of  these  countries  produce  it  in 
soffident  abundance  for  their  own  consumption. 
Among  the  Italian  states  the  kingdom  of  Naples 
ia  rery  productive  of  this  useftil  vegetable  sub- 
stance. 

A  very  consLderable  quantity  is  grown  in  the 
Ttfm  di  Lavora  and  the  districts  in  the  imme- 
diate neighbourhood  of  the  capital  of  that  king^ 
dom.  In  1827  there  were  many  fields  of  im- 
mense extent  lying  a  Httle  in  the  rear  of  the 
swampy  shore,  that  extends  between  the  mouth 
of  the  river  Yoltumus  and  Cape  Misenum,  de- 
voted to  this  produce.  On  account  of  the  very 
disagroeable  effluvia  proceeding  from  the  hemp 
while  macerating,  and  firom  an  idea  that  it  is 
noxious  both  to  the  water  and  the  atmosphere, 
the  Neapolitan  government  has  appointed  the 
li^  d' Adnano  (a  small  lake  beautifully  situated, 
about  a  mile  in  circumference,  and  between  three 
and  four  miles  firom  the  city  of  Naples)  for  this 
purpose;  nor  are  the  growers  allowed  to  steep 
their  hemp  in  any  other  place.  Those  who  hap- 
pen to  raise  the  plant  in  thinly  inhabited  places 
where  there  is  water  at  hand,  as  near  the  swampy 
shore  we  have  mentioned,  put  it  through  tiie 
process  of  macemtion  on  the  spot;  but  the  pro- 
hibition by  law  extends  to  all  places  within  a 
circuit  of  many  miles,  except  the  Lago  d' Agnano. 
To  reach  that  lake  the  greater  pcurt  of  the  hemp 
has  to  pass  through  the  city  of  Naples,  and  as 
the  cars  on  which  it  is  transported  are  of  great 
magnitude,  and  many  streets  of  the  capital  are 
narrow,  and  all  of  them  crowded,  the  cars  are 
not  permitted  to  enter  the  town  until  one  or  two 
hours  after  midnight.  Every  person  who  has 
resided  at  N^les  during  the  summer  must  have 
been  made  sensible  of  the  very  considerable 
quantity  of  hemp  grown  in  the  neighbourhood, 
by  seeing,  day  after  day,  the  long  lines  of  cars 
laden  with  it  stationed  at  three  of  the  four  great 
avenues  to  the  city  waiting  the  appointed  hour; 
and  by  having  his  rest  broken  night  after  night 
by  the  rumbling  noise  made  by  these  numerous 
and  heavy  vehicles  as  they  roll  over  the  lava- 
paved  streets  of  the  town  towards  the  grotto  of 
Posilippo  and  the  lake.  In  the  long  subterran- 
ean road  or  tunnel  of  Posilippo,  through  which 
also  they  must  of  necessity  pass,  there  being  no 
other  communication,  the  noise  they  make  is 
astounding.  Wliat  with  going  and  returning 
after  the  hemp  has  been  macerated,  the  inhabi- 
tants of  a  considerable  part  of  the  city  of  Naples 
are  regaled  with  this  nocturnal  music  for  more 
than  two  months  every  year.* 
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The  grand  mart  however  for  hemp,  as  an 
article  of  commerce^  is  Russia,  where  it  is  grown 
in  immense  quantities,  and  of  the  best  quality. 
The  principal  places  of  its  cultivation  are  in  the 
southern  and  western  provinces  bordering  upon 
Poland,  and  in  the  provinces  of  Poland  which 
belong  to  Russia.  The  plants  even  grow  wild 
in  some  parts  of  Russia.  In  Siberia  and  about 
the  river  Volga  it  is  found  flourishing  in  natural 
vigour  near  spots  where  towns  have  formerly 
stood.  The  Cossack  and  Tartar  women  gather 
it  in  considerable  quantities  in  autumn,  when  it 
has  shed  its  seed  and  begins  to  die  away.  It  is 
not,  however,  collected  by  them  for  its  fibres, 
but  is  used,  as  by  some  other  eastern  people,  as 
an  article  of  food,  for  which  it  is  prepared  in 
various  ways.* 

Much  anxiety  was  evinced  some  years  since 
in  this  country  that  we  should  obtun  supplies 
of  hemp  from  our  own  dependencies,  and  its 
cultivation  was  very  much  encouraged  in  Canada. 
The  attention  of  the  planters  being  strongly 
called  to  it,  several  samples  of  hemp  of  Canadian 
growth  were  sent  home.  These  were  placed 
under  the  examination  of  the  best  judges,  by 
whom  they  were  considered  defective,  rather 
firom  the  fiiulty  mode  of  preparation  than  from 
any  inferiority  in  the  material  itself.  Some  was 
found  to  be  of  as  great  a  length  as  the  Italian 
hemp,  which  is  longer  than  that  from  the  Baltic, 
but  the  whole  was  mixed  together  without  any 
regard  to  length  or  quality.  The  Petersbuigh 
hemp,  on  the  contrary,  is  always  carefully  as- 
sorted into  difierent  classes,  distinguished  in 
commerce  as ''  Clean,  or  best  staple  hemp,"  <'  best 
shot,"  which  is  rather  inferior  to  the  first;  and 
''half  clean,"  which  is  much  inferior.  These 
classes  of  course  obtain  very  diflerent  prices  in 
the  nuirket.  It  was  supposed  that  the  Canadian 
planters  would  have  readily  attained  to  better 
methods  of  preparing  and  assorting,  but  they 
have  not  yet  been  able  to  compete  with  the 
Russian  cultivators,  who  stUl  exclusively  supply 
our  market.  4t  the  latter  end  of  the  last  cen- 
tury, in  consequence  of  our  extensive  warfare, 
the  importation  of  this  article  into  England 
very  much  increased.  For  the  five  years  ending 
with  1770,  the  average  annual  quantity  was 
246y57dcwt.;  in  the  same  number  of  years  end- 
ing with  1799,  the  annual  average  is  found  to  be 
more  than  double  that  quantity,  being  573,368 
cwt.  It  is  calculated  that  the  sails  and  cordage 
of  a  first-rate  man-of-war  require  180,000  lbs. 
of  rough  hemp  for  their  construction. 

From  the  Annals  of  Agriculture,  it  appears 
that  in  the  year  1785  the  quantity  of  hemp  ex- 
ported from  Petersburgh  to  Inland  alone, 
amounted  to  353,900  cwt.;  and  assuming  that  it 
requires  five  acres  of  ground  to  produoe  a  ton  of 
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hemp,  the  whole  space  of  ground  requirite  for 
raising  the  above  quantity  would  amount  to 
88,475  acres.  Since  that  period  it  has  been  much 
more  extensively  grown  in  Russia.  In  1799 
about  600,000  cwt.  were  exported  in  British 
ships  from  St  Petersbuigh. 

Riga  also  exports  hemp  and  flax  in  laige  quan- 
tities. Hemp  and  hemp  seed,  the  produce  both 
of  Poland  and  Russia,  are  carried  thither  on  the 
river  Dwina,  and  warehoused  or  shipped  at  once 
for  foreign  ports,  according  to  circumstances. 
Persons  sworn  to  that  office  sort  the  hemp  ac- 
cording to  its  different  qualities,  and  regular 
prices  are  fixed  before  it  is  brought  into  the 
market.  It  generally  arrives  at  Riga  about  the 
middle  of  May.  Polish  hemp  is,  for  many  pur- 
poses, preferred  to  Russian,  being  softer,  and  of 
a  more  tender  nature.  Riga  also  exports  some 
hemp  grown  in  Livonia,  which,  though  inferior 
to  the  best  Polish  and  best  Russian,  is  sometimes 
valuable  to  the  exporter,  as  it  is  carried  by  land, 
and  is  sure  to  arrive,  whereas  that  brought  by 
water  is  liable  to  be  detained  beyond  time  by  the 
freezing  of  the  Dwina. 

**The  bringing  together  the  produce  of  such 
an  extent  of  country  at  the  mart  of  Riga,''  ob- 
serves an  intelligent  traveller,  '*\a  well  worthy 
of  attention.  The  produce  of  Poland  from 
Kieve  northward,  around  the  shores  of  the 
Dwina,  are  sent  to  this  place.  After  the  opera- 
tion of  thrashing  the  different  grain  is  per- 
formed, and  the  frost  set  in,  so  that  the  ice  on 
the  rivers  will  bear,  the  peasantry  are  engaged 
in  constructing  the  raft  which  is  to  float  these 
cargoes  to  their  destined  port.  These  vessels  are 
formed  with  much  ingenuity  and  little  expense, 
being  put  together  without  the  use  of  a  nail,  and 
merely  pegged  with  wooden  pegs,  and  stuffed 
with  tow  fmade/ram  hemp  J  to  make  them  im- 
pervious to  the  water.  They  carry  from  200  to 
600  tons  burden,  and  are  from  200  to  400  feet  in 
length,  being  formed  of  large  trees  split  into 
rough  boards.  The  rudder  is  a  single  fir  tree, 
at  which  ten  or  twenty  men  preside,  according 
to  the  strength  required.  The  most  valuable 
part  of  the  caigo,  which  is  wheat,  hemp  seed, 
&c.,  is  stowed  in  the  centre  of  the  vessel,  a  space 
being  left  around  the  sides  for  the  package  of 
those  goods  which  a  little  wet  will  not  materi- 
ally injure,  such  as  hemp,  hempen  cordage,  &c. 
This  being  completed,  the  vessel  is  ready  to  take 
advantage  of  the  earliest  part  of  the  navigable 
season.  As  soon  as  the  ice  is  broken  up  and 
clear,  the  vessel  floats  with  the  strong  current 
which  succeeds  to  the  removal  of  the  ice,  and 
thirty  or  forty  of  the  peasants,  sometimes  with 
their  wives  and  fiunilies,  take  their  passage  upon 
it.  The  owner  or  his  steward  meets  the  cargo 
at  Riga,  where  it  is  either  sold  to  the  merchants 
or  warehoused.  The  vessel  then  is  knocked  to 
pieces^  and  sold  for  firing,  or  frequently  for  pal- 


ing for  the  merchants'  yards,  and  often  fetches 
no  more  than  from  100  to  200  rubles."  * 

Sir  Joseph  Banks  remarks  on  this  sabject, 
that  **  coarse  hemp,  such  as  is  required  fi>r  the 
mann&cture  of  cfd)le8,  hawsers,  and  other  heavy 
rigging,  requires  every  where  an  abundance  of 
manure  and  land  of  the  richest  quality."  The 
richest  of  the  new  moist  lands  in  the  south  of 
Italy  will  bear  hemp  two,  and  sometimes  even 
three  years,  without  manure,  but  they  are  theu 
much  impoverished,  and  require  it. 

In  Lincolnshire,  where  strong  and  heavy  hemp 
is  grown,  the  hemp  gardens  are  small,  and  near 
the  houses  of  the  growers.  These  gardens  ab- 
sorb vast  quantities  of  manure,  and  produce 
hemp  every  year,  without  any  alternation  of 
crop,  or  any  change  except  that  in  years  when 
the  hemp  is  pulled  early  a  few  turnips  are  sown 
for  a  stubble  crop. 

In  Russia  the  same  mode  of  cultivating  hemp 
on  small  patches  of  land,  near  the  houses  of  the 
growers  prevails,  firom  the  fiuality  of  getting 
manure  upon  it. 

When  the  hemp  is  required  for  cordage,  it 
should  be  sown  in  driUs,  as  a  stronger  and  coarser 
fibre  will  be  produced. 

When  it  is  wanted  for  purposes  of  weaving, 
then  broad-cast  is  the  best  method,  as  the  stems 
rise  more  slender  and  fine  in  proportion  to  thdr 
proximity,  provided  they  are  not  so  near  to  each 
other  as  to  choke  and  impede  tliegrowtli.  There 
should  never  be  a  smaller  interval  than  a  fi»ot 
between  each  plant. 

Three  bushels  of  seed  is  the  ordinary  allow- 
ance for  an  acre,  when  sown  broad-cast,  this 
quantity  being  more  or  less,  according  to  cir- 
cumstances. If  sown  in  drills,  a  bushel  and  a 
half  is  found  sufficient. 

When  the  seed  is  sown  it  is  carefully  covered 
with  earth,  either  by  means  of  a  harrow  or  rake. 
But,  notwithstanding  this  precaution,  it  is  re- 
quisite to  keep  a  constant  watch  over  the  ground, 
to  prevent  the  devastations  of  the  feathered  tribe, 
which,  if  left  unmolested,  would  make  sad  havoc 
among  the  newly  sown  grain.  The  seeds  rise 
up  out  of  the  ground  witli  their  green  shoots  in 
the  manner  of  French  beans  or  lupins,  and  the 
birds,  mbtaking  these  for  perfect  seeds,  tear  them 
away  with  the  young  plants  adhering  to  them; 
thus  the  hopes  of  the  planter  may  be  destroyed 
as  soon  as  they  have  sprung  forth. 

The  fiurmers  endeavour  to  frighten  away  these 
depredators  with  scarecrows,  as  well  as  by  the 
clamour  of  children,  who  are  set  to  watch  the 
grounds.  But  tliese  precautions  are  often  found 
insufficient,  and  the  superior  vigilance  of  men 
or  dogs  is  required  effoctually  to  prevent  the 
mischief.     Fortunately  the  irksome  occupation 
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is  but  of  short  duration,  for  as  soon  as  the  hemp 
has  put  forth  a  few  leaves,  it  is  no  longer  in 
danger  from  the  attaeks  of  its  former  assail- 
ants. 

After  this  period,  the  hemp  ground  requires 
Tery  little  care  or  labour  till  it  is  lit  for  pulling. 
This  plant  is  never  overrun  with  weeds,  but  on 
the  oontraiy,  has  the  remarkable  property  of 
destroying  their  vegetation.  The  cause  of  its 
producing  this  effect  is  attributed  by  some  oul- 
tivators  to  a  peculiar  poisonous  quality  reading 
in  its  roots;  by  others  it  is  considered  to  be  so 
great  an  impoverisher  of  the  soil  as  to  draw  off 
all  the  nourishment,  which  would  otherwise 
oontribnte  to  the  growth  of  weeds. 

Agriculturists  sometimes  take  advantage  of 
this  well  known  fiict,  and  by  sowing  a  crop  or 
two  of  hemp  on  the  rankest  soils,  they  subdue 
all  noxious  weeds,  and  entirely  cleanse  the  ground 
from  these  troublesome  intruders.  One  of  the 
greatest  difficulties  attending  the  clearing  a  tract 
of  ground  in  the  vicinity  of  Naples,  the  swamp 
near  the  Lago  di  Patria,  was  to  rid  it  of  an  ex* 
uberont  growth  of  eanne^  or  reeds,  that  rose  con- 
siderably above  the  head  of  a  man  on  horseback. 
The  sowing  of  hemp  was  found  to  be  by  far  the 
most  efficacious  ineans.  After  hemp,  Indian 
com  was  very  successfully  sown  in  some  of  the 
fields^ 

It  is  said  that  this  plant  has  likewise  the  pe- 
culiar property  of  destroying  caterpillars  and 
other  insects  which  prey  upon  vegetables;  it  is 
therefore  very  usual,  m  those  countries  where 
hemp  is  much  cultivated,  for  the  peasantry  to 
secure  their  vegetable  gardens  from  insects,  by 
encircling  the  beds  with  a  border  of  hemp,  which 
in  this  manner  proves  a  most  efficient  barrier 
against  all  such  depredators. 

The  male  hemp  is  known  to  be  ripe  by  the 
flowers  fading,  the  farina  faUing,  and  the  stems 
tunung  partially  yellow.  It  is  the  frequent 
practice  to  pull  these  before  they  are  quite  ripe, 
for  after  having  arriTed  at  their  ftdl  maturity, 
the  fibres  adhere  so  tenaciously  to  the  reed  as 
not  to  be  readily  separated  without  injury.  The 
Suffolk  cultivators  gather  both  male  and  female 
plants  at  the  same  time,  reserving  a  small  part 
for  seed.  In  Lincolnshire  and  on  the  Continent 
they  gather  the  male  plant  a  month  eariier  than 
the  female,  and  therefore  small  paths  are  made 
At  intervals  through  the  field,  in  order  that  the 
peFBons  employed  may  pluck  the  plants  which 
are  ripe  without  trampling  down  those  which 
are  to  remain. 

The  ripeness  of  the  female  hemp  is  known  by 
the  same  indications  as  that  of  the  male,  and 
also  by  the  calyx  partidly  opening  and  its  seed 
beginning  to  change  colour.  They  are  both  less 
injured  by  pulling  too  soon  than  too  late,  but 
when  very  young,  though  the  fibres  are  more 
flexile  and  fine,  the  ropes  which  are  made  with 


them  are  found  not  to  be  so  lasting  as  when  the 
plants  are  gathered  in  a  more  matured  state. 

Hemp  is  never  suffered  to  remain  ungathered, 
till  the  seed  is  perfectly  ripe,  as  at  this  period 
the  bark  becomes  woody,  and  so  coarse  that  no 
subsequent  process  can  reduce  its  fibres  to  a 
proper  degree  of  fineness.  Some  plants  should 
therefore  be  preserved  for  seed.  These  require 
no  particular  cultivation,  but  the  male  hemp  ie 
likewise  left  rather  longer  than  usual  that  it  may 
attain  to  maturity  and  shed  its  farina  upon  the 
seed-bearing  plant.  The  most  carefol  cultiva- 
tors^ however,  generally  plant  out  a  piece  of 
ground  for  the  purpose  of  raising  seed,  as  it 
proves  much  more  prolific  when  the  plants  are 
set  at  a  greater  distance  from  each  other. 

Thte  has  been  fully  ascertained  by  the  experi- 
ments of  M.  Aimen,  who  found  that  forty  plants 
raised  in  the  common  way  yielded  only  a  pound 
and  a  half  of  seed,  whereas  from  a  single  plant 
which  grew  by  itself  seven  pounds  and  a  lialf 
were  obtained. 

When  the  hemp  is  pulled  it  is  taken  up  by 
the  roots,  and  before  the  plants  are  taken  from 
the  field,  the  leaves  and  fiowers,  and  sometimes 
the  roots,  are  taken  off  with  a  wooden  sword; 
these  are  left  on  the  ground,  as  they  greatly  con- 
tribute to  enrich  it  for  the  succeeding  crop.  The 
stalks  are  then  arranged  as  nearly  as  possible  in 
equal  lengths,  the  root  ends  being  laid  all  on  the 
same  side  of  each  handful  or  bundle,  which  is 
then  tied  round  with  one  of  the  stalks. 

When  the  hemp  is  gathered  from  which  seed 
is  to  be  preserved,  it  is  exposed  eight  or  ten  days 
to  the  air,  after  which  the  heads  are  cut  off,  and 
the  seed  is  thrashed  and  separated  in  the  same 
manner  as  lintseed. 

The  processes  to  which  the  hemp  is  subjected 
before  it  is  rendered  marketable,  and  in  a  state 
fit  for  spinning,  are  very  similar  to  those  practised 
with  flax.  The  same  end  is  required  to  be  at- 
tained, that  of  separating  and  cleansing  the  fibree 
from  the  woody  and  gummy  matters  which  ad- 
here to  it,  and  the  means  used  are  therefore  the 
same, — the  time  and  degree  of  each  operation 
being  proportionate  to  the  different  nature  of 
the  two  fibres. 

The  plant  is  generally  dried  previously  to 
being  watered,  but  this  is  objected  to  by  some 
of  the  most  intelligent  cultivators.  Mills,  in 
his  work  on  husbandry,  gives  some  very  excel- 
lent reasons  for  dissenting  from  the  general  prac- 
tice; he  observes,  "Those  that  are  for  drying  if 
first,  say  that  the  hemp  thereby  becomes  strongei 
than  when  it  is  steeped,  wiUiout  having  been 
previously  dried.  For  my  pai-t,  I  confess  thai 
this  drying  seems  to  be  a  needless  trouble;  for  as 
it  is  necessary  in  the  steeping  of  hemp  that  a 
certain  degree  of  putrefaction  should  arise  suffi- 
cient to  destroy  the  texture  of  that  glutinous 
substance  which  connects  the  fibres  to  the  woody 
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part  of  the  hemp,  it  certainly  is  advisable  to  lay 
the  hemp  in  water  as  soon  as  can  be  after  it  is 
pulled,  because  the  more  there  is  of  the  natural 
moisture  left  in  this  glutinous  substance  the 
sooner  the  putrefaction  would  begin.  If  either 
by  design  or  by  accident  the  hemp  has  been 
dried,  the  putrefaction  comes  on  more  slowly 
and  unequably,  and  the  fibres  contract  a  hard- 
ness which  the  steeping  will  not  afterwards  easily 
correct." 

Marcandier  is  of  the  same  opinion  as  the 
writer  just  quoted,  and  farther  adds,  that  hemp 
newly  gathered  requires  only  four  days'  immer- 
sion in  water,  but  if  it  has  been  previously  dried, 
eight  or  ten  days  will  scarcely  suffice  to  produce 
a  similar  effect,  and  if  the  water  be  hard  or  of  a 
very  cold  temperature,  a  fortnight  or  three  weeks 
may  be  found  necessary. 

Mere  exposure  to  the  air  is  sometimes  substi- 
tuted for  the  water  steeping;  this  is  called  dew- 
retting.  The  hemp  to  be  so  treated  is  stacked 
and  covered  during  the  first  part  of  the  winter, 
and  in  January  and  February  is  spread  upon 
meadow  land  and  whitened  with  the  frost  and 
snow.  The  fibres  of  the  plants  thus  treated  are, 
however,  always  much  inferior  to  those  which 
are  retted  by  water,  and  they  are  fit  only  for  the 
coarser  yams. 

In  the  cold  regions  of  some  part  of  Russia 
and  Sweden  the  snow  which  falls  so  abundantly 
is  made  the  means  of  separating  the  fibres  from 
the  useless  part  of  the  plant.  The  hemp  pre- 
viously dried  instead  of  being  steeped  in  water, 
is,  after  the  first  fall  of  snow,  spread  on  the 
ground  to  receive  a  fresh  accession  of  snow  upon 
its  surface;  and  this,  when  dissolved  in  the  spring, 
leaves  the  hemp  In  such  a  state  that  the  fibres 
are  readily  disengaged.  In  some  parts  of  Livonia 
a  more  complicated  method  is  pursued,  which  it 
is  said  enhances  the  value  of  the  hemp  twenty- 
five  or  thirty  per  cent. 

A  spot  where  there  is  a  fall  of  clear  water  is 
selected,  and  five  or  six  basins  of  about  two  feet 
deep  are  made,  one  beneath  the  other;  they  are 
divided  by  slight  banks  of  clay,  and  communi- 
cate with  each  other  by  means  of  a  small  aper- 
ture in  each,  which  can  be  stopped  at  pleasure. 
The  plants  are  steeped  in  the  lowest  basin  for 
two  or  three  days,  and  so  on  successively  to  the 
highest;  the  first  basin  as  soon  as  emptied  always 
being  filled  again  with  fresh  plants;  at  each  time 
these  are  supplied,  the  water  is  renewed  in  the 
top  baun,  and  the  apertures  being  unclosed,  an 
exchange  of  water  takes  place  throughout  all 
the  vessels. 

It  has  always  been  supposed  that  some  im- 
provement might  be  introduced  in  this  prelim- 
inary part  of  the  preparation  of  hemp.  M. 
Brulles,  an  old  curate  of  the  department  of  the 
Somme,  influenced  by  this  opinion,  occupied 
himself  for  several  years  with  various  experi- 


ments on  the  subjecL  Encouraged  by  his  govem- 
ment,  he  at  length,  in  1803,  discovered  a  much 
superior  method,  and  offered  it  to  the  inspection 
of  those  interested  in  promoting  the  improve- 
ment. Napoleon,  in  the  midst  of  his  ambitious 
schemes  and  stupendous  projects,  still  gave  his 
attention  to  this  minute  point  of  domestic  ad- 
vantage, and  directed  that  trials  should  be  made 
of  M.  BruUes'  plan,  under  the  superintendence 
of  Berthollet  and  other  scientific  and  competent 
persons.  These  experiments  were  carefuUy  pur- 
sued for  six  months,  and  the  result  proved  highly 
satisfactory. 

The  process  is  whoUy  different  to  the  usual 
water-retting  wherein  so  much  time  is  consumed, 
and  in  which  a  situation  near  a  river  is  almost 
indispensably  necessary  for  the  supply  of  the 
canals  with  soft  water.  This  is  M.  Brulles'  pro- 
cess: soft  soap  being  dissolved  in  water  it  is  heated 
to  nearly  boiling  temperature;  the  hemp  stalks 
are  then  entirely  immersed  in  Uiis  soapy  mixture^ 
the  plants  and  fluids  bearing  the  relative  propor- 
tion in  weight  of  148  to  650;  the  boiler  contain- 
ing the  whole  is  then  closed,  and  the  fire  extin- 
guished. After  being  subjected  to  thb  macera- 
tion for  only  two  hours,  the  hemp  is  taken  out 
and  covered  with  a  layer  of  straw,  that  it  may 
cool  gradually  without  losing  its  humidity. 

As  soon  as  one  parcel  of  plants  is  taken  out 
of  the  cauldron,  fresh  ones  are  put  into  the  same 
water,  care  being  taken  to  add  a  quantity  of  the 
soapy  mixture  equal  to  that  which  had  been 
absorbed  by  the  preceding  plants. 

By  then  crushing  and  beating  the  fibres,  they 
were  found  to  separate  more  readily  than  after 
the  common  method  of  retting,  and  with  much 
less  waste,  producing  in  the  proportion  of  four 
ounces  firom  one  pound  of  plant^  while  in  the 
ordinary  way  only  three  ounces  were  obtained. 
On  the  other  hand,  the  utensils  required,  and  the 
soap  and  fiiel  consumed,  might  be  adduced  as 
countervailing  objections,  which,  however,  were 
believed  not  only  by  the  inventor,  but  by  those 
who  investigated  the  method,  to  be  more  than 
compensated  by  the  great  advantages  attendant 
on  this  process. 

After  watering  or  macerating  the  hemp,  it  is 
sometimes  dried  in  the  same  manner  as  flax,  but 
this  operation  is  more  usually  hastened  by  means 
of  an  oven  or  kiln.  In  this  case  the  heat  must 
be  very  carefully  applied,  as  too  great  a  degree 
will  injure  the  fibres  by  drying  up  the  oil  which 
they  contain,  leaving  them  harsh  and  brittle. 
Combustion  is  so  easily  excited  in  dry  hemp, 
that  when  a  kiln  is  employed,  great  care  is  taken 
that  no  fuel  is  used  which  can  blaze  or  sparkle; 
coke  is  therefore  considered  most  proper  for  the 
purpose. 

The  drying  place  is  sometimes  a  kind  of  cavern, 
so  situated  as  to  be  sheltered  firom  the  north  and 
north-east  winds^  and  open  to  the  south,  that  it 
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may  receive  the  full  benefit  of  the  san.  About 
four  feet  above  the  floor,  bars  of  wood  are  fixed 
across  this  cavern,  on  wliich  the  hemp  is  laid  six 
inches  thick.  Under  the  hemp  so  placed,  a  small 
fire  is  kindled,  which  is  usually  fed  by  the  frag- 
ments of  the  reeds  of  plants,  which  have  been 
already  peeled;  this  is  tended  by  a  careful  person, 
who  must  always  be  on  the  alert  to  replenish 
the  fire,  for  the  fuel  used  quickly  consumes,  and 
a  constant  and  r^^ular  heat  should  be  kept  up 
in  the  cavern  or  oven,  while  very  great  caution 
is  required  to  prevent  the  flame  from  reaching 
the  hemp.  During  the  process  this  is  turned 
from  time  to  time,  that  it  may  be  equally  dried 
throughout. 

•  After  it  is  dried  the  hemp  is  usually  broken 
by  the  hand-break  or  by  mills;  when  the  former 
is  used  it  is  reckoned  that  one  woman  can  break 
twenty  or  thirty  pounds  during  the  day.  Some 
cultivators  adopt  another  method  for  separating 
the  fibres.  This  is  done  by  simply  breaking  off 
a  piece  of  the  stalk  at  the  lower  end,  and  peeling 
^e  bark  firom  the  reed  in  ribands.  It  is  so  simple 
of  performance,  that  the  children,  the  aged,  and 
the  infirm,  can  l^e  advantageously  employed  in 
the  task;  and  where  there  is  a  large  family,  and 
some  hands  which  would  be  otherwise  useless, 
this  method  may  be  pursued  with  a  good  result, 
but  it  would  be  very  unprofitable  work  for  an 
active  labourer.  Besides  which  it  is  not  as  ef- 
fectual as  the  use  of  the  break  in  separating  the 
fibres.  The  peeled  hemp  comes  off  with  much 
of  the  useless  membranes  adhering,  and  it  is  not 
disengaged  from  any  of  the  dirt,  which  it  may 
liave  contracted  in  the  stagnant  pools  where  it 
has  been  watered;  these  circumstances  render  the 
after  processes  with  the  peeled  hemp  more  difli- 
cult  than  with  that  which  is  broken. 

The  Abb^  BruUes  recommends  another  manner 
of  accomplishing  the  same  thing,  and  which  he 
terms  reeding  the  plant.  For  this  purpose  a 
trough  is  provided,  twelve  or  fourteen  inches 
deep,  and  somewhat  longer  than  the  hemp  under 
process;  to  this  trough  are  fitted  two  pieces  of 
wood,  a  foot  in  length,  set  on  one  side  with  brass- 
wire  teeth.  The  trough  being  filed  with  water, 
and  the  hemp  laid  evenly  along,  these  pieces  of 
wood  are  placed  over  the  hemp,  one  at  the  end 
and  the  other  in  the  middle  of  the  stalks,  serving 
thus  the  double  purpose  of  keeping  them  straight, 
and  of  retaining  them  in  the  water. 

Immediately  that  the  hemp  is  found  to  be 
sufficiently  macerated,  it  is  transferred  to  the 
trough  without  any  previous  drying;  there  it  is 
gently  rubbed,  to  promote  stUl  farther  the  separ- 
ation of  the  bark  from  the  reed.  The  bark  is 
then  disengaged  from  the  stem  at  the  root  end; 
keeping  the  hand  and  the  reed  under  water,  and 
laying  hold  of  the  stem,  it  is  readily  drawn  out 
from  the  bark,  like  a  sword  fix>m  its  scabbard. 
In  this  way  a  skilful  operator  may  draw  out  six 


or  more  reeds  at  once.  Should  any  of  the  reeds 
be  broken,  then  the  board  is  taken  off  at  the 
upper  end,  and  the  remaining  pieces  are  drawn 
out  at  that  side. 

When  the  fibres  are  thus  freed  from  the  reeds 
they  are  readily  disengaged  from  the  remaining 
partSy  now  macerated  into  a  jelly,  which  is  re- 
moved by  washing  and  rubbing,  care  being  taken 
not  to  twist  or  displace  the  threads. 

After  the  fibres  have  been  disengaged  by  either 
of  the  foregoing  methods,  the  operation  of  scutch- 
ing commences;  this  has  been  already  described. 
The  usual  allowance  for  waste  in  Russian  hemp, 
under  this  process,  is  estimated  at  four  pounds 
per  hundred  weight.  A  good  workman  can 
scutch  from  sixty  to  eighty  pounds  of  hemp  per 
diem.  Those  fibrous  parts  which  are  beaten  out 
are  carefully  collected  and  scutched  separately, 
and  the  smaller  pieces  which  are  shaken  out  from 
the  coarse  tow  used  for  caulking  ships,  making 
flambeaux,  mops,  and  various  other  articles. 

Before  the  hemp  is  heckled  it  is  usually  made 
to  undergo  a  previous  operation  called  beetling. 
This  is  performed  by  beating  it  with  heavy 
wooden  mallets,  in  order  still  more  completely 
to  separate  the  fibres,  and  to  make  them  finer 
and  softer.  The  motion  is  given  to  the  mallets 
either  by  hand  or  by  water,  or  by  other  motive 
power.  When  a  machine  is  used,  the  hemp  is 
constantly  turned  by  a  boy,  in  order  to  change 
the  sur&ce,  that  every  part  in  turn  may  receive 
the  strokes.    It  is  then  consigned  into  the  heckle. 

The  heckles  used  for  hemp  are  somewhat 
coarser  than  those  for  flax.  The  teeth  of  the 
coarsest  are  usually  about  an  inch  in  circumfer- 
ence at  bottom,  diminishing  gradually  to  a  sharp 
point,  and  they  are  set  about  two  inches  apart 
from  each  other. 

The  produce  of  an  acre  of  land  sown  with 
this  plant  usually  averages  from  four  to  five 
hundred  weight  of  cleansed  hemp,  and  from  six- 
teen to  twenty-four  bushels  of  seed.  The  cul- 
ture of  hemp  is  considered  to  be  very  profitable, 
and  many  attempts  have  been  made  to  encourage 
its  fiirther  growth  in  England;  but  a  great  pre- 
judice formerly  existed  against  this  crop,  and  it 
was  supposed  to  exhaust  the  land  to  such  a  de- 
gree, that  many  landowners  inserted  in  the  leases 
granted  to  their  tenants^  covenants  prohibiting 
its  cultivation. 

Hemp  is  admitted  firom  all  countries  under 
a  nominal  duty  of  one  penny  per  cwt.;  its  pre- 
sent price,  varying  according  to  its  quality,  is 
from  £21  to  £28  per  ton. 

The  Nettle  (urtica,)  This  genus,  belonging 
to  the  same  natural  family  as  hemp,  also  affords 
a  fibre  tenacious  enough  to  be  manuiPactured  into 
cloth.  The  urtica  dioica  grows  a  weed  in  almost 
every  region  of  the  globe.  This  species,  as  well 
as  «.  urens  and  piluli/eray  have  the  singular  pro- 
perty of  being  furnished  with  a  poisonous  juice. 
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HISTORY  OF  TUB  TEOETABLE  XINQOOH. 


The  small  prickki  with  which  the  learea  ore 
covered,  are  hollow  tubes  filled  with  aa  ecrid 
liquid.  ThcM  tube*  hare  a  snail  hole  at  the 
point,  and  when  gently  pressed  the  Bharp  pointB 
enter  the  skin,  and  the  flmd  flows  into  the  wound, 
causing  a  burning  sentatlon  in  the  Bkin,  and  a 
blister.  A  strong  decoction  of  the  plant  salted, 
will  readily  coagulate  milk  without  Imparting 
the  disagreeable  flarovr  that  ill  prepared  nuinet 
is  apt  to  do.  The  Chinese  and  other  nations 
manufecture  a  aort  of  cloth  from  the  prepared 
flbrei  of  the  nettle. 

SnitN,  or  Ihdiait  Hemp  (ontoUria  jimeta). 
Natural  family  Ugumittotm ;  dioMphia,  d«can- 
dria,  Linnieus.  Two  ipecles  of  entoltria  are 
cultivated  in  the  Indies,  and  need  for  the  same 
purposM  as  hemp.  The  stalk  b  herbaceous,  fur- 
rowed, and  grows  to  the  height  of  four  to  six 
feet.  The  leaTct  are  simple,  lanceolate,  subaes- 
nle;  the  flowen  are  papilionaceous;  the  pods 
smooth.  It  ii  of  easy  culture,  and  Taryprodao- 
tive.  The  seeds  an  sown  pretty  thick,  in  a  soil 
which  requires  little  prerioue  culture,  about  the 
commencement  of  the  rainy  season.  In  about 
three  or  four  months  afterwards  the  plants  are 
ready  for  gathering,  which  b  known  by  the 
blosaoms  beginning  to  fall  off.  The  plants  are 
eitlier  pulled  up  by  the  roote^  or  cut  down  short. 
They  are  then  immediately  placed  in  shallow 
water,  etandii^  oa  their  root  ends,  not  mi»«  than 
one-third  of  the  plant  being  hnmersed;  next  day 
they  are  wholly  eorered  with  water;  and  thns 
the  thicker  and  more  woody  pert  u  steeped  longer 
tliaii  the  thinner  and  more  delicate.  After  three 
or  four  daye^  raaeeration,  the  dresser,  standing  in 
the  water,  take*  up  a  handful  of  the  stems,  brettks 
them  in  the  middle,  and  strikes  each  part  me- 
cessirely  on  the  water  until  the  fibre  separates 
from  the  reed.  The  filaments  are  then  bung  up 
to  dry,  and  with  little  mtwe  preparation  an  made 
into  cordage,  fishing  nets,  and  small  lines, 

Paat,  or  Jttt*  fmmkonu  olitoriiuj.  Natural 
family  Htiactat;  potytmdria,  wKmogynia,  lon- 
ncus.  This  b  an  annual  plant,  which  flowen  in 
autumn,  and  grows  wild  in  many  districts  of 
India.  In  Bengal  it  b  cnltiTBted  for  its  fibres, 
which  are  made  into  cordage.  In  its  wild  state 
it  b  short  and  branchy;  hut  when  cultirated  it 
sends  up  a  smooth  round  stem,  of  the  height  of 
three  feet.  About  Aleppo  the  Jews  cultivate 
this  plant  as  a  pot  hob.  The  Hindoos  also  boU 
and  eat  the  Icavea.  The  stems  reqnire  to  be  ma- 
cerated for  two  or  three  weeks  before  Hie  fibres 
can  be  separated.  The  b^  in  which  Indian 
sugar  is  brought  to  thb  country  are  made  of  the 
material  of  thb  plant. 

ChineM  Hemp  {conJwnu  eaptularifj.  Thb 
species  b  cultirated  in  China,  as  well  as  in  Ben- 
gal, both  as  an  article  of  food  and  for  the  manu- 
facture of  cordage.  It  b  found,  however,  to  be 
inferior  in  every  respect  to  the  fibre  of  hemp. 


Another  plant,  tataevitra  tyhmica,  found  t« 
China,  Ceylon,  and  other  parts  of  India,  is  enl- 
tivatad  for  similar  pnrpoaes.  Its  leaves,  which 
are  from  three  to  four  feet  In  lei^h,  afford  tt 
fibrous  substance,  which  the  natives  prepare  by 
placing  the  leaf  on  a  smooth  broad  table,  hotdiog 
it  down  by  putting  theb  great  toe  on  one  end  of 
it,  and  then  scrai^ng  it  with  a  thin  pieix  of  hard 
wood  held  in  both  hands.  Forty  pounds  of 
kavea  tiiuB  scraped  will  affbid  one  pound  of 
dean  dry  fibre*.  Dr  Roxbnrg^  reckona  this 
material  rf  exceUeat  qoality;  and  thinks  that 
the  China  grass,  used  by  the  Chinese  for  £ddle 
string!^  fisUng  linea^  and  other  pnipoees,  b  no- 
thing ebe  than  thb  plant.  It  b  used  alao  \tj 
the  natives  of  the  Circara  for  stringing  their 

Anotber  qndes,  sawwfera  prfaanu^  fimnd 
wild  in  great  abundanoe  in  weetem  Africa,  is 
said  to  rival  the  New  Zealand  flax  In  tenacity  of 
fibre. 

New  Zkalakd  Flax  (phorminm  ttiumj.  Na- 
taral  family  atpkodtlMtj  htxandria,  mtmogyuia. 


LinnauB.  This  plant,  which  grows  In  greel 
abundance  In  New  Zealand,  has  long  slender 
leaves,  resembling  the  common  flag,  and  which, 
proceeding  frvm  the  root,  cnurde  the  stem.  This 
latter  rises  single  to  the  height  of  aevsral  feet, 
and  then  branching  out,  bean  a  number  of  small 
flowers. 

The  fibrous  part  of  the  leaves  b  poeseseed  of 
great  tenacity  and  strength,  and  with  very  little 
preparatory  kbonr,  b  converted  by  the  natives 
of  New  Zealand  into  elothii^  and  cordage,  which 
latter  u  found  to  be  much  stronger  than  that 
made  from  hemp.  Another  preparation  produces 
from  the  same  plant  long  slender  fibres  of  a  be^- 
tiful  whiteness  and  having  the  lustre  of  rilk. 
Of  these  the  natives  make  their  beet  clothes. 
Thb  plant  was  introduced  into  Ireland  by  Ur 
Underwood,  in  the  year  17&S,  where  it  has  been 
cultivated  as  an  wnamental  plant  ever  since; 
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It  tkrives  well  in  the  climate  .of  Britain  in  the 
open  air,  and  in  almoet  any  situation. 

Mr  Salisbury,  of  the  Botanic  Garden  of  Cliel- 
eea,  givee,  aa  the  result  of  hie  experiments  and 
oheervatioDS,  many  useful  hints  for  its  culture 
and  preparation.  He  found  that  plants  of  three 
years  old  will,  on  an  aTerage,  yield  thirty-six 
leaves,  besides  a  yery  connderable  increase  of 
oflvets,  which  leaves  being  cut  down  in  the  aa<- 
tumn,  others  spring  up  anew  in  the  ensuing 
summer.  Six  leaves  have  produced  one  ounce 
of  dry  available  fibres,  having  been  previously 
scutched  and  cleansed;  at  which  rate  an  acre  of 
land  cropped  with  these  plants^  growing  at  three 
feet  distance  from  each  other,  will  yield  rather 
more  than  sixteen  hundred  weight  per  acre,  a 
great  produce  compared  with  that  of  either  flax 
or  hemp.  It  has  likewise  the  ftrther  advantage 
of  being  cleansed  with  very  little  labour  or 
trouble.  The  leaves  are  cut  when  full  grown, 
and  macerated  for  a  few  days  in  stagnant  water; 
they  are  then  passed  under  a  roller  machine  pro- 
perly weighted.  By  these  means  the  fibres  se- 
parate, and  if  then  washed  in  a  running  stream 
will  instantly  become  white. 

Two  or  three  years  back  some  of  this  material, 
tvhich  had  been  obtained  from  the  Colonial 
Office,  was  woven  into  cloth  by  the  pauper  chil- 
dren of  St  George's  workhouse.  Little  Chelsea. 
It  was  soft  to  the  touch,  and  of  a  good  colour. 
From  other  trials,  however,  which  have  been 
made,  it  is  supposed  that  thiii  material  does  not 
produce  very  durable  cloth,  and  that  it  is  not 
well  adapted  to  the  purpose  of  weaving;  but 
every  test  has  proved  its  superiority  for  the  for- 
mation of  cordage. 

The  leaves  of  this  plant,  grow  in  Ireland  to 
five,  six,  and  even  eight  feet  high.  It  is  propa- 
gated by  ofitets,  which  should  not  be  parted  till 
the  parent  root  is  four  years  old.  May  Is  the 
most  fiftvourable  season  for  this  work  of  hus- 
bandry. 

Experiments  have  likewise  been  made  at 
Portsmouth  in  the  application  of  another  pro- 
duct of  New  Zealand  to  the  manufacture  of  laige 
and  small  ropes.  A  fiivourable  report  has  been 
given  of  the  result  of  these  trials.  The  new  ma- 
terial is  a  strong  pliable  grass,  very  silky  in  its 
nature,  and  of  very  rapid  and  luxuriant  growth, 
three  crops  being  obtained  in  one  year.  It  may 
be  brought  into  this  country  at  the  estimated 
price  of  £S  per  ton,  which  is  now  about  one- 
fifth  of  the  price  of  hemp  of  the  best  quality. 


CHAP.  XLII. 

TIMBER  TREES — THE  OAK,  ELM,  ASH,  &C. 

The  Oak  (qitercus).     Natural  family  amen" 
tacece;  monoeeiay  pofyandriay  of  Linncus.     The 


oak,  from  the  remotest  antiquity,  has  obtained  a 
pre-eminence  among  trees,  and  has  not  unjustly 
been  styled  the  "  monarch  of  the  woods."  Its 
great  size,  noble  aspect,  long  duration,  and  the 
strength  and  durability  of  its  wood,  all  contri- 
bute to  enhance  its  importance.  It  was  held  sa- 
cred by  the  Greeks  and  Romans,  and  no  less  so 
by  the  ancient  Grauls  and  Britons.  The  Romans 
dedicated  this  tree  to  Jupiter;  and  the  Roman 
husbandmen,  before  they  began  their  harvest, 
crowned  their  heads  with  wreathes  of  its  leaves. 
The  solemn  ceremonies  of  the  Druids  were  held 
under  its  shade,  their  mysteries  were  connected 
with  it,  and  cutting  the  mistletoe  from  its  trunk 
formed  one  of  their  most  sacred  rites.  To  mo- 
dem Britons,  as  furnishing  the  materials  of  their 
navy,  it  b  held  in  no  less  esteem  and  importance 
as  a  national  tree. 

Let  India  boast  her  plants,  nor  euvj  we 
The  weeping  amber  and  the  balmy  tree, 
Wliile  by  our  oaks  the  precious  loads  are  borne, 
And  realms  commanded  which  those  trees  adorn.* 

Of  the  oak  there  are  a  great  many  species. 
Three  kinds  are  indigenous  to  Britain.  A  con-> 
siderable  number  of  species,  and  many  varieties, 
are  found  in  the  temperate  parts  of  Europe;  and 
at  least  fifty  species  have  been  discovered  in 
North  and  South  America.  Some  of  these  are 
deciduous,  others  evergreen;  some  only  attain  the 
height  of  shrubs,  while  others  rise  to  magnifi- 
cent trees.  The  temperate  regions  of  the  globe 
are  most  favourable  for  the  growth  of  the  oak. 
It  is  not  found  generally  in  the  torrid  zone,  un- 
less at  considerable  elevations,  where  the  atmos- 
pheric heat  is  greatly  reduced;  and  it  grows 
sparingly  and  stunted  in  latitudes  fiir  north. 

The  common  British  Oak  Cquereiurobur  J.  In 
this  well  known  species  the  leaves  are  deciduous; 
they  are  oblong,  broader  at  the  top  than  the  bot- 
tom, having  acute  notches  with  obtuse  angles. 
The  trunk  la  knotty,  or  **  gnarled  ;**  the  branches 
thick,  tortuous,  and  numerous.  It  flowers  in 
spring,  the  time  depending  on  the  temperature 
of  the  season,  and  the  situation  and  soil.  We 
often  observe  an  oak  in  full  leaf,  and  at  the  same 
time  another  standing  near  it  without  any  such 
appearance,  owing  to  the  coldness  or  poverty  of 
the  stratum  on  which  it  stands,  and  which  would 
have  been  unperceived  had  not  the  tree  shown 
it.  But  notwithstanding  this,  observation  and 
experience  teach  us  that  these  differences  are 
very  inconsiderable,  and  that  the  oak,  which  is 
most  backward  in  putting  forth  its  leaves,  gen- 
erally retains  its  verdure  the  longest  in  the  au- 
tumn. In  general  the  flowers,  which  are  of  a 
yellowish  hue,  begin  to  open  about  the  7th  of 
April;  about  the  1 8th  the  leaves  appear,  at  which 
time  the  flowers  are  in  full  bloom;  and  about 
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the  Cth  of  May  the  leaves  will  be  quite  out,  and 
reinaiu  until  the  autumnal  frosta  come  OD.  When 


ThtOni. 

the  oak  groira  alone  it  is  moderately  low, 
and  its  branches  spreading.  In  this  case  the 
timber  is  also  swd  to  be  more  compact  and 
stronger,  and  the  crooked  arms  or  branches  bet- 
ter suited  for  ship  building.  In  thickly  planted 
groups  the  stems  grow  upwards,  and  often  reach 
the  height  of  forty  to  fifty  feet  without  giring 
off  lateral  branches,  while  the  branches  attain 
a  height  equal  to  that  of  the  trunk,  thus  form- 
ittg  a  tree  of  100  feet  in  height. 

The  wood  of  the  oak,  though  fiiU  of  minuta 
pores,  forming  to  appearance  a  spungy  net- work 
(see  Plate  I.,  fig.  8.),  ia  yet  of  great  strength  and 
durability.  Some  timber  may  be  harder,  some 
more  difficult  to  rend  or  tear,  and  some  lean  ca- 
pable  of  being  broken  across;  but  none  contains 
all  these  qnalitiee  united  in  such  a  superior  degree 
as  tlie  oak ;  hence  its  great  use  in  ship  building, 
where  all  these  requisites  are  demanded.  The 
oak  is  not  so  much  used  for  ship-building  as  it 
vaa  formerly,  having  been  in  a  great  measure 
superseded  by  fir,  and  latterly  larch  wood  has 
been  much  employed  for  this  purpose.  The 
Siiilar  will  still,  however,  maintain  that  his 
ship  ia  "  heart  of  oak."  The  seed  of  the 
oak,  or  acorn,  is  a  well-known  nut,  contained 
in,  and  partially  covered  by,  the  calyx  of  the 
flower.  Our  rude  ancestors  are  aaid  to  have  fed 
on  them ;  and  acorna  are  still  used  as  food  by  the 
peasantry  in  the  south  of  Europe.  Cervantes, 
in  his  romance  of  Don  Quixote,  not  only  sets 
them  before  the  goat-herds  aa  a  dainty,  but  picks 
out  the  choiceat  aa  a  dessert  for  the  Countess  her- 
self. The  oaks  with  edible  ocoraa  are  not,  how- 
ever, of  the  same  species  as  the  English  oak. 
The  Italian  oak,  which  Virgil  represents  as  the 
monarch  of  the  forest,  and  of  the  elevation  of 
whose  top,  the  stedfastnesa  of  whose  roots,  and 
of  whose  triumph  in  its  greenness  over  the  lapse 
of  ages,  he  gives  a  splendid  description  in  the 
second  book  of  his  Georgica,  bore  fruit  which 
was  used  aa  food.  The  ijuercut  iltx  (the  ever- 
green oak),  which  is  still  common  in  Spain,  in 


Italy,  in  Greece,  In  Syria,  in  the  south  of  Franca, 
and  on  the  shores  of  the  Mediterranean,  bears  a 
fruit  which,  in  its  agreeable  flavour,  mumbles 
cuts.  It  ia  a  slow-growing  tree,  and  ia  always 
found  aingle,  and  not  in  clumpa.  Thera  is  an- 
other evergreen  oak,  queraa  baliota,  very  com- 
mon in  Spain  and  Barbary,  of  which  the  acorns 
are  moat  abundant  and  nutritive.  During  the 
Peninsular  war,  the  French  armies  wet«  for- 
tunate ia  finding  subsistence  upon  the  ballots 
acorna  in  the  wooda  of  Salamanca.  We  an  oflm 
startled  by  the  assertions  of  ancient  writers,  that 
the  acom,  in  the  early  periods  of  sodety,  formed 
the  principal  food  of  mankind.  Much  of  our 
surprise  would  have  ceased  had  we  distinguisbeil 
between  the  common  acom  and  that  of  the  ilex, 
baliota,  and  esculus  oaks.  Some  of  the  claadc 
authors  speak  of  the  fatneaa  of  the  primi^ve  in- 
habitants of  Greece  and  aonthem  Europe,  who, 
living  in  the  foresta  which  were  planted  by  the 
hand  of  nature,  were  supported  almost  wholly 
upon  the  &uit  of  the  oak.  The  Grecian  poets 
and  historians  called  these  people  bahtn^^agi 
(eaters  of  acorns) ;  but  then  the  Greek  word 
balanoi,  which  the  Bomans  translated  fflant 
(acom),  applied  also  to  such  fruits  as  dates, 
nnta,  beech-mast,  and  olivee.  These  all  cODtain 
large  quantities  of  oil,  which  renders  them  par- 
ticularly nutritive. 

Whether  the  custom  existed  among  the  an- 
cient Dritons,  or  (as  is  more  probable),  was  im- 
ported by  the  Saxons,  who  came  from  the  thick 
oak  forests  of  Germany,  it  is  certain  that,  during 
the  iime  when  they  held  sway  in  this  country, 
the  fattening  of  hogs  upon  acoms  in  the  forests 
was  accounted  so  important  a  branch  of  domes- 
tic economy,  that,  ^t  about  the  close  of  the 
seventh  century,  king  Ins  enacted  the  panojft 
law*  for  its  r^ulation.  The  fruit  of  Uie  oak 
then  formed  gi/ti  to  kings,  and  part  of  the  dow- 
ries of  queens.  So  very  important  was  it,  in- 
deed, that  the  failure  of  the  acom  crop  is  re- 
corded as  one  of  the  principal  causes  of  &inine. 
One  of  the  most  vexatious  acts  of  William  the 
Conqueror,  in  hia  passion  for  converting  the 
whole  of  the  foresta  into  hunting  graunda,  waa 
that  of  restricting  the  people  from  fattening  their 
h(^;  and  this  restriction  waa  one  of  the  griev- 
ances which  king  John  was  called  upon  to  re- 
dress at  the  triumph  of  Runnemede,  where  his 
assembled  aubjects  oompelled  him  to  sign  Maffna 
Charta.  It  is  to  be  observed  tliat  awine's  flesh 
was  the  principal  food  of  most  nations  in  the 
earlier  stages  of  civilization;  and  this  is  to  be  at- 
tributed to  the  extreme  rapidity  with  which  the 
hog  species  multiply. 

Up  to  a  recent  period,  large  droves  of  hogs 
ivere  &ttened  upon  the  acoma  of  the  New  Forest, 
in  Hampshire,  under  the  guidance  of  a  wine-herds, 
who  collected  the  herds  together  every  night  by 
the  sound  of  a  horn.     At  the  present  time,  the 
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hogs  of  Estremadura  are  principally  fed  upon 
the  aooms  of  the  balloia  oak;  and  to  this  cause 
is  assigned  the  great  delicacy  of  their  flesh. 

The  history  of  the  importance  of  the  oak  as 
timber  nearly  keeps  pace  with  that  of  ship-build- 
ing; and  there  is  little  doubt  that,  from  the  time 
of  Alfred,  who  first  gave  England  a  navy  capa- 
ble of  contending  with  her  enemies  upon  the  sea, 
to  that  of  Nelson  (about  nine  hundred  years  af- 
terwards), in  whom  nautical  skill  appears  to  have 
been  raised  to  the  greatest  possible  height,  the 
oak  was  the  principal  and  essential  material  in 
ship-building.  It  is  more  than  probable  that 
the  inferiority  of  some  of  our  more  recently  built 
ships,  and  the  rarages  which  the  dry-rot  is  mak- 
ing among  them,  have  arisen  from  the  substitu- 
tion of  foreign  oak  for  that  of  native  growth.  A 
writer  in  the  Quarterly  Review  has  ascribed  this 
evil  to  the  substitution  of  a  foreign  species  of 
oak,  in  our  own  plantations,  instead  of  continu- 
ing the  true  native  tree. 

^*  We  may  here  notice  a  fact  long  known  to 
botanists,  but  of  which  our  planters  and  pur^ 
veyors  of  timber  appear  to  have  had  no  suspi- 
cion, that  there  are  two  distinct  species  of  oak 
in  England,*  the  quereus  robur^  and  the  quereus 
sesnliflora;  the  former  of  which  affords  a  close- 
grained,  firm,  solid  timber,  rarely  subject  to  rot; 
the  other  more  loose  and  sappy,  very  liable  to 
rot,  and  not  half  so  durable.  This  difierence 
was  noticed  so  early  as  the  time  of  Ray;  and 
Irlartyn,  in  his  Flora  RusUca^  and  Sir  James 
Smith,  in  his  Flora  Britannicay  have  added  their 
testimonies  to  the  fact.  The  second  species  is 
supposed  to  have  been  introduced,  some  two  or 
three  ages  ago,  from  the  continent,  where  the 
oaks  are  chiefly  of  this  latter  species,  especially 
in  the  Grerman  forests,  the  timber  of  wiiich  is 
known  to  be  very  worthless.  But  what  is  of 
more  importance  to  us  is,  that,  de  facto,  the  im- 
postor abounds,  and  is  propagated  vigorously  in 
the  New  Forest  and  other  parts  of  Hampshire, 
in  Norfolk,  and  the  northern  counties,  and  about 
London;  and  there  is  but  too  much  reason  to  be- 
lieve that  the  numerous  complaints  that  were 
heard  about  our  ships  being  infested  with  what 
was  called,  improperly  enough,  dty-rot,  were 
owing  to  the  introduction  of  this  species  of  oak 
into  the  naval  dockyards,  where,  we  understand, 
the  distinction  was  not  even  suspected.  It  may 
thus  be  discriminated  from  the  true  old  English 
oak :  the  acorn-stalks  of  the  robur  are  lon^,  and 
its  leaves  short;  whereas  the  sesHliflora  has  the 
acorn-stalks  short,  and  the  leaves  lon^;  the 
acorns  of  the  former  grow  singly,  or  seldom  two 
on  the  same  foot^stalk :  those  of  the  latter  in 
dusters  of  two  or  three,  close  to  the  stem  of  the 
branch.  We  believe  the  Russian  ships  of  the 
Baltic,  that  are  not  of  lareh  or  fir,  are  built  of 

*  Or  rather,  the  tessiliflora  may  be  reckoned  a  variety. 


this  species  of  oak;  but  if  this  were  not  the  case, 
their  exposure  on  the  stocks,  without  cover,  to 
the  heat  of  summer,  which,  though  short,  is  ex- 
cessive, and  the  rifts  and  chinks,  which  fill  up 
with  ice  and  snow  in  the  long  winter,  are  enough 
to  destroy  the  stoutest  oak,  and  quite  sufficient 
to  account  for  their  short-lived  duration." 

The  trunk  of  the  detached  oak  acquires  by  far 
the  greater  diameter;  some  of  the  old  hollow 
trees,  most  of  which  are  of  this  description,  hav- 
ing a  diameter  of  as  much  as  sixteen  feet  in  the 
cavity,  and  still  a  shell  of  timber  on  the  outside, 
sufliciently  vigorous  for  producing  leaves  and 
even  acorns.  The  age  to  which  the  oak  can  con- 
tinue to  vegetate,  even  after  the  core  has  de- 
cayed, has  not  been  fully  ascertained;  but  in 
fiivourable  situations  it  must  be  very  consider- 
able. In  the  New  Forest,  Evelyn  counted,  in 
the  sections  of  some  trees,  three  hundred  or  four 
hundred  concentric  rings,  or  layers,  of  wood, 
each  of  which  must  have  recorded  a  year's  growth. 
The  same  celebrated  planter  mentions  oaks  in 
Dennington  Park,  near  Newbury,  once  the  resi- 
dence of  Chaucer,  which  could  not  have  arrived 
at  the  size  which  they  possessed  in  a  less  period 
than  about  three  hundred  years;  and  though  he 
does  not  say  upon  what  evidence  the  opinion  is 
grounded,  Gilpin  notices,  in  his  Forest  Scenery, 
"  a  few  venerable  oaks  in  the  New  Forest,  that 
chronicle  upon  their  furrowed  trunks  ages  before 
the  Conquest." 

Some  out  of  the  number  of  ancient  oaks  that 
are  celebrated,  it  may  not  be  uninteresting  to 
mention.  One  of  the  three  in  Dennington  Park, 
the  King's  Oak,  was  fifty  feet  high  before  a 
bough  or  even  a  knot  appeared,  and  the  base  of 
it  squared  five  feet  entirely  solid;  the  Queen's 
Oak  was  straight  as  a  line  for  forty  feet,  then  di- 
vided into  two  immense  arms,  and  the  base  of  it 
squared  to  four  feet;  and  Chaucer's  oak,  said  to 
have  been  planted  by  the  poet,  though  inferior 
to  the  royal  ones,  was  still  a  most  stately  tree. 
The  Framlingham  oak  (Suffolk),  used  in  the 
construction  of  the  Royal  Sovereign,  was  four 
feet  nine  inches  square,  and  yielded  four  square 
beams,  each  forty-four  feet  in  length.  An  oak 
feUed  at  Withy  Park  (Shropshire),  in  1697,  was 
nine  feet  in  diameter  without  the  bark;  there 
were  twenty-eight  tons  of  timber  in  the  body 
alone;  and  the  spread  of  the  top,  from  bough  to 
^  bough,  was  one  hundred  and  forty-four  feet.  In 
Holt  Forest  (Hampshire),  there  was  an  oak 
which,  at  seven  feet  firom  the  ground,  was  thirty- 
four  feet  in  cireumference  in  1759,  and  twenty 
years  after,  the  cireumference  had  not  increased 
half  an  inch.  Dr  Plott  mentions  an  oak  at  Nor- 
buiy  which  was  of  the  enormous  circumference 
of  forty-five  feet;  and  when  it  was  felled,  and 
lying  flat  upon  the  ground,  two  horsemen,  one 
on  each  side  the  trunk,  were  concealed  from  each 
other.    The  same  author  mentions  an  oak  at 


424 


HISTORjr  OF  THB  VEGETABLE  KINGDOM. 


Keicot,  under  the  sliade  of  which  four  thousand 
three  hundred  and  seventy-four  men  had  suffi- 
cient room  to  stand.  The  Boddington  oak,  in 
the  Yale  of  Gloucester,  was  fifty-four  feet  in  cir'> 
cumference  at  the  hase.  The  laxger  arms  and 
hranches  were  gone  in  1783;  and  the  hollow  ca- 
vity was  sixteen  feet  in  its  largest  diameter,  with 
the  top  formed  into  a  regular  dome ;  while  the 
young  twigs  on  the  decayed  top  had  small  leaves 
about  the  size  of  those  of  the  hawthorn,  and  an 
abundant  crop  of  acorns.  The  hollow  had  a 
door  and  one  window;  and  little  labour  miglit 
have  converted  the  tree  into  a  commodious  and 
rather  a  spacious  room.  The  Falrlop  oak  in 
Essex,  thougli  inferior  in  dimensions  to  the  last 
mentioned,  was  a  tree  of  immense  size,  being  be- 
tween six  and  seven  feet  in  diameter  at  three 
feet  from  the  ground.  Damory*s  oak  in  Dorset- 
shite  was  one  of  the  largest  oaks  of  which  mention 
is  made.  Its  circumference  was  sixty-eight  feet ; 
and  the  cavity  of  it,  which  was  sixteen  feet  long 
and  twenty  feet  high,  was,  about  the  time  of  the 
Commonwealth,  used  by  an  old  man  for  the  en- 
tertainment of  travellers,  as  an  ale-house.  The 
dreadful  storm  in  the  third  year  of  last  century 
shattered  this  majestic  tree;  and  in  1755  the  last 
vestiges  of  it  were  sold  as  firewood.  An  immense 
oak  was  dug  out  of  Hatfield  bog.  It  was  a  hun- 
dred and  twenty  feet  in  length,  twelve  in  dia- 
meter at  tlie  base,  ten  in  the  middle,  and  six  at 
the  smaller  end  where  broken  off. 

Dr  Hunter,  in  his  notes  to  Evelyn's  Sylvo, 
thus  describes  the  great  Cowthorpe  oak,  near 
Wetherby,  in  Yorkshire,  as  it  stood  in  1776: 
"  The  dimensions  are  almost  incredible.  With- 
in three  feet  of  the  surface  it  measures  sixteen 
yaixis,  and  close  by  the  ground  twenty-six  yards, 
or  seventy-eight  feet.  Its  height  in  its  present 
ruinous  state  is  almost  eighty-five  feet,  and  its 
principal  limb  extends  sixteen  yards  from  the 
bole.  Throughout  the  whole  tree  the  foliage  is 
extremely  thin,  so  that  the  anatomy  of  the  an- 
cient branches  may  be  distinctly  seen  in  the 
Iieight  of  summer.  When  compared  to  this, 
all  other  trees  are  but  children  of  the  forest." 
In  1829  it  is  again  described  thus  by  the  Rev. 
Thomas  Jessop :  "  The  Cowthorpe  oak  is  still 
in  existence,  though  very  much  decayed.  At 
present  it  abounds  with  foliage  and  acorns ;  the 
latter  have  long  stalks,  the  leaves  short  ones. 
The  dimensions  are  as  follow :  Height  forty-five 
feet ;  circumference,  close  to  the  ground,  not  in- 
cluding the  angles,  sixty  feet,  at  one  yard  high 
forty-five  feet;  extent  of  principal  branch  fifty 
feet,  being  an  increase  of  two  feet  in  about  half 
a  century.  I  am  inclined  to  think  that  the  ori- 
ginal dimensions  were  those  given  in  the  Sylva. 
The  oldest  persons  in  the  neighbourhood  speak 
of  the  tree. as  having  been  once  much  higher; 
and  were  the  angles  included  in  the  measure- 
ment»  which  project  from  the  lower  trunk,  the 


circumference  might  be  made  out  twenty-six 
yards.  It  is  said  by  the  inhabitants  of  the  vil- 
lage,  that  seventy  persons  at  one  time  got  within 
the  hollow  of  the  trunk;  but  on  inquiring,  1 
found  many  of  these  were  children;  and  aa  the 
tree  is  hollow  throughout  to  the  top,  I  suppose 
they  sat  on  each  others'  shoulders ;  yet,  without 
exaggeration,  I  believe  the  hollow  capable  of 
containing  forty  men.**  • 

The  Greendale  oak,  in  Nottinghamshire,  still 
remains  a  curious  monument  of  antiquity.  In 
1724  a  road- way  was  cut  through  its  venerable 
trunk  higher  than  the  entrance  to  Westminster 
Abbey,  and  sufficiently  capacious  to  permit  a 
carriage  and  four  horses  to  pass  through  it.  The 
circumference  of  the  trunk  above  the  arch  Is 
thirty-five  feet,  the  height  of  the  arch  ten  feet, 
and  the  circumfeilcnoe  about  the  middle  upwards 
of  six  feet. 

Some  oaks  have  been  as  celebrated  for  being 
the  records  of  historical  events,  as  others  have 
been  for  their  magnitude,  although  a  part  of  the 
celebrity  may  no  doubt  be  fabulous.  Not  a  hun- 
dred years  ago,  the  oak  in  the  New  Forest,  against 
which  the  arrow  of  Sir  William  Tyrrel  glanced 
before  it  killed  William  Rufus,  is  said  to  have 
been  standing,  though  in  such  a  state  of  decay, 
that  Lord  Delaware  erected  a  monument  to  in- 
dicate the  spot.  The  Royal  Oak  at  Boscobell, 
in  which  Cliarles  the  Second  concealed  himself 
after  the  defeat  at  Worcester,  has  disappeared ; 
and  though  several  trees  were  raised  from  its 
acorns,  the  race  seems  now  to  be  lost  Co  vege- 
table history.  An  oak  of  still  more  venerable 
pretensions  now  stands,  or  lately  stood,  at  Tor- 
wood  Wood,  in  Stirlingshire,  under  the  shadow 
of  which  the  Scottish  patriot  Wallace  is  reported 
to  have  convened  his  followers,  and  impressed 
upon  them  not  only  the  necessity  of  delivering 
their  country  from  the  thraldom  of  Edward,  but 
their  power  of  doing  it,  if  they  were  so  deter- 
mined. Gilpin  mentions  one  more  ancient  even 
than  this — Alfred's  oak  at  Oxford,  which  was  a 
sapling  when  that  great  monarch  founded  the 
university.  This  cannot,  of  course,  be  impli- 
citly credited;  but  still  the  very  mention  of  such 
things  proves,  that  the  oak  can  reach  an  age 
several  times  exceeding  that  of  the  longest  lived 
of  the  human  race. 

Oaks  are  generally  raised  in  quantities  to- 
gether, forming  woods,  either  sown  by  the  ope- 
rations of  nature,  or  planted  by  art.  The  plants 
are  raised  from  seed,  and  either  allowed  to  grow 
up  in  the  spots  where  they  have  originally  sprung, 
or  they  are  first  reared  in  nurseries,  and  than 
transplanted.  Some  diversity  ef  opinion  exists 
aa  to  which  of  these  methods  is  the  beat,  although 
it  is  generally  allowed  that  the  best  oak  wood  u 
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produced  from  natural  growth,  or  which  nearly 
resembles  this,  seed  planting. 

For  raising  the  seeds  in  the  nursery,  a  good 
fresh  loamy  soil  is  selected.  Having  prepared 
the  beds,  tlie  acorns,  which  should  also  be  well 
selected,  and  taken  from  the  finest  trees,  are  to 
be  sown  about  three  inches  apart,  and  coYorsd 
over  with  the  soiL  This  operation  is  best  per- 
f<»med  in  Februaiy,  though  some  prefer  the 
autumnal  months.  In  about  six  weeks  the 
plants  will  appear  above  ground;  and  in  these 
beds  they  may  remain  two  years  without  any 
further  care  than  keeping  them  free  frt>ra  weeds. 
The  ground,  when  they  are  to  be  planted  out, 
must  be  prepared  by  deep  trenching,  or  plough- 
ing several  times.  The  plants  are  then  pulled 
up,  the  tap  root  cut  off,  snd  a  sufficient  hole  be* 
ing  made  with  a  spade,  successively  placed  into 
the  fresh  earth,  in  rows  four  feet  apart.  A  man 
and  boy  will  thus  plant  1500  to  2000  in  a  day. 

In  raising  oaks  fix>m  the  seed,  the  ground  is  to 
be  prepared  in  the  same  manner,  and  mariced 
out  into  Unes  or  spaces.  The  aooms  are  then 
deposited  about  ten  inches  apart^  in  a  hole  made 
with  a  dibble,  and  covered  up.  This  is  done  in 
February  or  March;  and  care  is  afterwards  taken 
to  keep  the  ground  free  from  weeds.  As  the 
plants  come  up  thinnings  are  made,  and  defi- 
ciendee  supplied  as  found  necessary. 

In  all  cases  of  planting,  shelter  and  warmth 
are  essentially  necessary;  and  when  the  aspect 
is  unfiiaidly,  the  plantation  should  be  skirted 
to  a  sufficient  thickness  with  Scotch  firs,  mixing 
some  of  them  also  in  the  body  of  the  wood.  In 
this  manner  an  exposed  situc^on  may  be  made 
to  produce  excellent  timber;  and  when  the  trees 
are  grown  to  a  si«e  sufficient  for  their  own  pro- 
tection, the  firs  in  the  centre  should  be  removed, 
otherwise  they  will  injure  the  young  oaks.  On 
the  judicious  thinning  and  clearing  of  young 
wood  depends  much  of  the  planter's  success  and 
profit. 

The  transplanting  of  laige  trees  seems  to  have 
been  a  circumstance  long  ago  practised.  Evelyn 
thus  alludes  to  it :  "  Veterem  arharem  trantplan- 
tare,  to  transplant  an  old  grove,  was  said  of  a 
difficult  enterprise.  Yet  before  we  take  leave 
of  this  subject,  let  us  show  what  is  possible  to 
be  effected  in  this  kind  with  cost  and  industry. 
Count  Maurice,  the  late  governor  of  Brazil  for 
the  Hollanders,  planted  a  grove  near  his  delicious 
paradise  of  Friburgh,  containing  six  hundred 
cocoa  trees  of  eighty  years'  growth,  and  ^^y 
feet  high  to  the  nearest  bough.  These  he  wafted 
upon  floats  and  engines  four  long  miles,  and 
planted  them  so  luckily,  that  they  bore  abun- 
dantly the  very  first  year,  as  Gasper  Barbeus 
hath  related  in  his  elegant  description  of  that 
prince's  expedition.  Nor  hath  this  only  suc- 
ceeded in  the  Indies  alone ;  Monsieur  de  Fiat, 
one  of  the  mareschals  of  France,  hath  with  huge 


oaks  done  the  like  at  Fiat.  Shall  I  yet  bring 
you  nearer  homel  A  great  person  in  Devon 
planted  oaks  as  big  as  twelve  oxen  could  draw, 
to  supply  some  defect  in  an  avenue  to  one  of  his 
houses,  as  the  Right  Honourable  the  Lord  Fitc- 
harding,  late  treasurer  of  hu  Majesty's  house- 
hold, assured  me,  who  had  himself  likewise 
practised  the  removing  of  great  oaks,  by  a  par- 
ticular address  extremely  ingenious,  and  worthy 
the  communication. 

^  Choose  a  tree  as  big  as  your  thigh,  remove 
the  earth  from  about  it,  out  through  all  the  col- 
lateral roots  till,  with  a  competent  strength,  you 
can  enfiiroe  it  down  upon  one  side,  so  as  to  come 
with  your  axe  at  the  tap  root ;  cut  that  off,  re- 
dress your  tree,  and  so  let  it  stand  covered  about 
with  the  mould  you  loosened  from  it,  till  the 
next  year,  or  longer  if  you  think  good,  then  take 
it  up  at  a  fit  season;  it  will  likely  have  drawn 
new  tender  roots  apt  to  take,  and  sufficient  for 
the  tree  wheresoever  you  shall  transplant  it. 
Some  are  for  laying  bare  the  whole  root,  and 
then  dividing  it  into  four  parts,  in  form  of  a 
cross,  to  cut  away  the  interjacent  rootlings,  leav- 
ing only  the  cross  and  master  roots  that  were 
spared  to  support  the  tree;  then  covering  the 
pit  with  firesh  mould,  as  above,  after  a  year  or 
two,  when  it  has  put  forth  and  furnished  the 
interstioes  you  left  between  the  cross  roots  with 
plants  of  new  fibres  and  tender  shoots,  you  may 
safely  remove  the  tree  itself,  so  soon  as  you  have 
loosened  and  reduced  the  four  decapitated  roots, 
and  shortened  the  tap  roots;  and  tjiis  operation 
is  done  without  stooping  or  bending  the  tree  at 
alL  And  if,  in  removing  it,  you  preserve  as 
much  of  the  dod  about  the  new  roots  as  possible, 
it  would  be  much  the  better. 

^'  Pliny  notes  it  as  a  common  thing  to  re-esta- 
blish huge  trees  that  have  been  blown  down, 
part  of  their  roots  torn  up,  and  the  body  pros- 
trate. To  facilitate  the  removal  of  such  mon- 
strous trees  for  the  adornment  of  some  particu- 
lar place,  or  for  the  rarity  of  the  plant,  there  is 
this  fiirther  expedient :  A  little  before  the  hard- 
est frosts  surprise  you,  make  a  square  trench 
about  your  tree,  at  such  distance  from  the  stem 
as  you  may  judge  sufficient  for  the  root;  dig 
this  of  competent  depth,  so  as  almost  quite  to 
undermine  it,  by  placing  blocks  and  quarters  of 
wood  to  sustain  the  earth ;  this  done,  cast  in  as 
much  water  as  may  fill  the  trench,  or  at  least 
sufficiently  wet  it,  unless  the  ground  were  very 
moist  before.  Thus  let  it  stand  till  some  very 
hard  frost  do  bind  it  firmly  to  the  roots,  and 
then  convey  it  to  the  pit  prepared  for  its  new 
station,  which  you  may  preserve  from  freezing 
by  laying  store  of  warm  litter  in  it,  and  so  close 
the  mould  the  better  to  the  straggling  fibres, 
placing  what  you  take  out  about  your  new 
guest  to  preserve  it  in  temper.    But  in  case  the 

mould  about  it  be  so  ponderous  as  not  to  be  l*^- 
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moved  by  an  ordinary  force,  you  may  then  raise 
it  witli  a  crane,  or  pulley,  hanging  between  a 
triangle,  made  of  three  strong  and  tall  limbs 
united  at  the  top,  where  a  pulley  is  fastened,  as 
the  cables  are  to  be  under  the  quarters  which 
bear  the  earth  about  the  roots,  for  by  this  means 
you  may  weigh  up  and  place  the  whole  weighty 
clod  upon  a  trundle,  sledge,  or  other  carriage,  to 
be  conveyed  and  replanted  where  you  please,  be- 
ing let  down  perpendicularly  into  the  place  by 
the  help  of  the  foresaid  engine.  And  by  this 
address  you  may  transplant  trees  of  a  wonderful 
stature  without  the  least  disorder,  and  many 
times  without  topping,  a  diminution  of  the  head, 
which  is  of  great  importance  where  this  is  prac- 
tised to  supply  a  defect  or  remove  a  curiosity."* 

Such  are  the  directions  of  Evelyn,  which  lately 
have  been  revived  and  put  in  practice  by  Sir  J. 
Stewart  of  Allanton,  and  many  others. 

About  sixty  years  after  the  time  of  Evelyn, 
the  *' transplanting  machine"  was  invented  by 
Bro^vn,  the  celebrated  landscape-gardener,  and 
the  removal  of  laige  trees  became  much  more 
easy.  The  machine  consisted  of  two  very  high 
wheels,  an  axle,  and  a  pole;  and  when  the  trees 
were  laige,  a  truck- wheel  was  used  at  the  end  of 
the  pole.  Tlie  tree  was  considerably  lopped,  the 
earth  loosened  from  the  roots,  the  pole  set  erect 
and  lashed  to  the  stem;  and  then  a  purchase 
being  made  fast  to  the  upper  part  of  the  pole, 
the  whole  was  pulled  at  once,  and  drawn  hoii- 
Kontally  along. 

Still,  though  this  machine,  and  the  mode  of 
using  it,  were  great  improvements  upon  the  me- 
thods recommended  by  Evelyn,  yet  the  trees 
were  subjected  to  much  mutilation,  and  they 
did  not  recover  their  beauty  and  vigour  till  some 
time  had  elapsed. 

In  the  year  1816  a  much  improved  mode  of 
transplanting  grown  timber  was  introduced  by 
Sir  Henry  Stuart  of  Allanton.  By  the  practice 
of  that  mode,  he,  in  the  course  of  five  years,  and 
at  an  expense  rem^ffkably  moderate,  converted 
his  park,  from  a  cold  and  naked  field,  to  a  rich 
scene  of  glade  and  woodland.  Sir  Henry's  suc- 
cess has  been  so  complete,  that  his  example  has 
been  followed  by  many  other  proprietors  in  the 
uplands  or  central  part  of  the  south  of  Scotland. 
Generally  speaking,  that  part  of  the  island  is  re- 
markably destitute  of  timber ;  and  as  the  coun- 
try is  pastured  by  sheep,  which  require  fences 
more  elevated  and  also  more  close  than  cattle, 
tlie  rearing  of  wood,  in  the  common  way  of 
planting,  is  very  expensive.  The  nakedness  of 
that  part  of  Scotland  is  severely  felt  in  the  vio- 
lence of  the  winds,  which  are  certainly  more 
tempestuous,  and  attended  by  more  intense  cold, 
tlum  in  some  parts  of  the  country  much  further 
to  the  north, — ^the  snows  never  falling  to  the 

•  Brelyn's  Sylva. 


same  depth,  or  being  accompanied  by  the  same 
violence  on  the  Grampians  in  Perthshire,  as  upon 
the  naked  mountains  in  the  counties  of  Selkirk 
and  Peebles.  In  this  part  of  the  country,  there- 
fore, the  invention  by  Sir  Henry  Stuart  is  of  the 
utmost  value.  Nor  is  its  value  confined  to  those 
districts  in  which  wood  b  wanted ;  for  there  is 
much  in  the  deposition  of  trees,  not  only  as  re- 
spects beauty,  but  as  regards  usefulness;  and  by 
Sir  Henry's  plan,  growing  timber  may  be  moved, 
at  no  very  great  expense,  from  one  place  to  an- 
other, and  that  without  almost  the  least  inter- 
ruption of  its  growth. 

According  to  this  method,  there  is  no  mutila- 
tion of  the  treo-— not  a  branch  b  lopped  ofi^;  and 
at^the  time  of  the  removal,  not  a  root  is  broken; 
the  trees  are  prepared  before  they  are  begun  to 
be  removed.  This  preparation  consists  in  cut- 
ting all  the  roots  at  some  distance  from  the  tree. 
It  is  well  known  that  such  an  operation,  instead 
of  being  hurtful  to  trees,  is  often  of  advaatage. 
When  the  long  lateral  roots  are  cut,  the  stumps^ 
if  they  have  not  been  rendered  too  short,  put  out 
a  number  of  young  fibres,  which  appear  to  draw 
and  convey  the  nourishment  with  more  effect 
than  those  fibres  that  are  connected  with  the 
more  extended  roots. 

The  most  handsome  and  thriving  trees  are  se- 
lected as  those  that  will  bear  transplantation 
with  the  least  danger ;  and  the  lateral  roots  being 
divided,  as  has  been  stated,  the  stumps  are  cov- 
ered with  fresh  mould,  in  which  they  are  left 
for  two  or  three  years,  in  order  that  Uiey  may 
put  out  new  fibres  for  the  absorption  of  nourish- 
ment. This  preparation  of  the  tree  actually  im- 
proves it,  as  the  fibres  have  to  fetch  the  nourish- 
ment from  a  shorter  distance.  The  tree,  being 
thus  prepared,  can  be  moved  not  only  without 
mutilating  the  top,  but  also  without  tearing  up 
the  root;  and  thus  the  transplanting,  if  per- 
formed with  skill,  becomes  a  healthfiil  rather 
than  a  dangerous  operation.  The  pits  for  the 
reception  of  the  trees  are,  in  the  meantime,  got 
ready;  and  for  trees  of  about  thirty  feet  in  height 
(the  diameter  of  the  trunk  of  such  a  tree  may 
average  about  a  foot),  the  diameter  of  these  pits 
is  about  eighteen  feet.  The  earth  of  the  pits  is 
trenched  to  the  depth  of  about  two  feet;  and  in 
the  course  of  the  trenching,  it  is  well  mixed  with 
compost  of  a  nature  as  different  as  possible  firom 
that  of  the  soil ;  and  the  ground  thus  prepared 
is  the  better  if  it  lie  for  a  year  or  more,  in  order 
tliat  the  component  parts  of  the  soil  may  be  pro- 
perly mixed  and  mellowed.  When  that  has 
been  done,  the  planting  is  accomplished  by  re- 
moving the  earth  to  a  proper  depth,  placing  the 
tree  in  the  pit  thus  made  for  it,  adjusting  the 
roots  as  nearly  as  possible  to  their  natural  order, 
and  then  covering  them  with  earth.  This  being 
properly  accomplished,  the  firmness  which  the 
trees  have  is  much  greater  than  would  at  first 
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sight  be  suspected.  Though  the  trees  in  Allan- 
ton  park  are  a  good  deal  exposed  to  the  violence 
of  the  winds,  yet  they  do  not  require  to  be  much 
propped. 

The  expense  of  this  system  of  transplantation 
is  comparatively  trifling;  and  if  there  be  a  sup- 
ply of  trees  at  not  too  great  a  distance^  there  is 
no  question  th&t  a  park  may  be  ornamented,  or 
land  sheltered,  by  this  means,  much  more  cheaply 
than  by  any  other,  and  with  the  incomparable 
advantage  that  it  is  done  at  once.  After  the 
ground  has  been  prepared,  the  whole  expense  of 
removing  and  replanting  the  trees  is  not  more 
than  from  ten  to  thirteen  shillings  each,  for  trees 
of  from  twenty-five  to  thirty  feet  in  height ; 
about  half  that  sum  for  smaller  ones ;  and  not 
above  two  shillings  or  eighteen  pence  for  shrubs 
or  brushwood.  The  following  is  Sir  Henry's 
account  of  his  park,  extracted  from  his  **  Planter's 
Guide:*'— 

**  There  was  in  this  park  originally  no  water, 
and  scarcely  a  tree  or  a  buah  on  the  banks  and 
promontories  of  the  present  lake  and  river,  for 
the  water  partakes  of  both  these  characters. 
During  the  summer  of  1820  the  water  was  intro- 
duced; and  in  that  and  the  following  year,  the 
grounds  immediately  adjoining  were  abundantly 
covered  with  wood  by  means  of  the  transplant- 
ing machine.  Groups  and  single  trees,  grove 
and  underwood,  were  introduced  in  every  style 
of  disposition  which  the  subject  seemed  to  admit. 
Where  the  turf  recedes  from,  or  approaches  the 
water,  the  ground  is  somewhat  bold  and  irregu- 
lar, although  without  striking  features  of  any 
sort ;  yet  the  profrision  of  wood,  scattered  over 
a  surfiioe  of  moderate  limits,  m  every  form  and 
variety,  gave  it  an  intricacy  and  an  expression 
which  it  had  never  possessed  before. 

**  By  the  autumn  of  the  third  year  only  after 
the  execution,  namely,  1823,  when  the  Commit- 
tee of  the  Highland  Society  honoured  the  place 
with  their  inspection,  the  different  parts  seemed 
to  harmonize  with  one  another,  and  the  intended 
effects  were  nearly  produced.  What  it  was 
wished  to  bring  forward  appeared  already  pro- 
minent— what  was  to  be  concealed  or  thrown 
into  the  back-ground,  began  to  assume  that  sta- 
tion. The  fore-ground  trees,  the  best  that  could 
be  procured,  placed  on  the  eastern  bank,  above 
the  water,  broke  it  into  parts  with  their  spread- 
ing branches,  and  formed  combinations  which 
were  extremely  pleasing.  The  copse  or  under- 
wood, which  covers  an  island  in  the  lake,  and 
two  promontories,  as  also  an  adjoining  bank  that 
terminates  the  distance,  was  seen  coming  down 
nearly  to  the  water's  edge.  What  was  the  most 
important  of  all,  both  trees  and  underwood  had 
obtained  a  full  and  deep-coloured  leaf^  and  health 
and  vigour  were  restored  to  them.  In  a  word, 
the  whole  appeared  like  a  spot  at  least  forty 
years  planted." 


Of  the  quercus  rchnr^  or  British  oak,  three 
varieties,  or  perhaps  distinct  species,  are  enum- 
erated. The  sessiflara,  sessile-fruited  or  female 
oak,  has  oblong,  obtuse,  deciduous  leaves,  which 
are  winged,  sinuated,  and  have  very  short  foot- 
stalks, with  the  acorn  growing  on  long  footstalks. 
The  pedunculata  has  oblong,  subsessile,  smooth, 
sinuated  leaves,  with  round  lobes,  and  fruit  ob- 
long, stalked.  The  pubeicefu  is  distinguished  by 
oblong,  obovate,  sinuated  leaves;  downy  beneath, 
with  obtuse,  angular  lobes,  somewhat  heart- 
shaped,  and  unequal  at  the  base.  The  fruit  is 
nearly  sessile. 

The  pedunculaUi  is  supposed  to  be  the  common 
indigenous  oak  of  England,  being  much  more 
common  in  woods  than  the  others.  The  timber 
is  said  to  be  whitish  and  hard,  while  that  of  the 
sessile-fruited  is  reddish  and  brittle.  We  shall 
proceed  to  enumerate  some  of  the  more  remark- 
able species  of  the  oak  found  in  other  countries. 

Turhty  Oak  (quercus  eerris.J  This  oak  is 
indigenous  to  Spain  and  the  south  of  Europe. 
The  leaves  are  oblong  and  pointed,  and  frequently 
indented  in  the  middle  like  a  lyre.  They  are 
jagged  and  acute,  pointed;  a  little  hoary  on  their 
under  side,  and  stand  upon  slender  footstalks. 
The  acorns  are  small,  and  have  rough  prickly 
cups.  Of  this  species  five  varieties  are  enumer- 
ated: 

The  rough' leaved,  buUala, 
Nnrrow-leaved,  iimiala. 
Laoombe,  eaeomMtit, 
Fulham,  MmpsmrvM. 
Toothed,  denlala. 

Italian  Oak  (q,  esculus.)  This  species  is 
found  growing  naturally  in  Italy  and  Spain. 
The  leaves  are  smooth,  and  deeply  sinuated, 
like  winged  leaves;  some  of  the  sinuses  are  ob- 
tuse, and  others  end  in  acute  points;  they  have 
very  short  footstalks,  the  branches  are  covered 
wiUi  a  purplish  bark  when  young;  the  acorns 
are  long  and  slender,  the  cups  rough  and  a  little 
prickly,  sitting  close  to  the  branches.  Theseacoms 
are  sweet,  and  are  frequently  eaten  by  the  poor 
in  the  south  of  France  in  times  of  scarcity,  and 
ground  and  made  into  bread  along  with  wheat 
flour.  Of  this  species  of  oak  the  Romans  made 
their  civic  crowns. 

The  Vehmian  Oak  fq,  tegilops,)  A  native  of 
the  Levant  and  of  Spain.  The  trunk  rises  nearly 
as  high  as  the  common  oak;  the  branches  extend 
very  wide  on  every  side,  and  are  covered  with  a 
grayish  bark,  intermixed  with  brown  spots;  the 
branches  are  closely  garnished  with  oblong,  oval 
leaves,  about  three  inches  long,  and  almost  two 
broad,  which  are  deeply  sawed  on  their  edges; 
most  of  the  teeth  turn  backwards,  and  terminate 
in  acute  points.  The  leaves  are  stiff,  of  a  pale 
green  on  the  upper,  and  downy  on  the  under 
sides.  The  acorns  have  very  large,  scaly  cups, 
which  almost  cover  them ;  the  scales  are  ligneous. 
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and  acute  puinUd,  standing  out  a  qnarter  of  an 
inch;  Mm«  of  the  cups  are  u  la^  as  middle 
wed  apples. 

The  Evergreen  Oak  (<f.  iUxJ.  The  holly, 
holm,  or  evergreen  oak  is  a  handsome  tree,  »nd 
is  common  in  the  south  of  France  and  the 
tOQthem  parts  of  Europe.  Of  this  tree  there 
are  several  varieties,  marked  by  the  size  and 
shape  of  the  leaves;  yet  Miller  has  proved  that 
they  all  spring  from  the  same  acorns.  Some- 
times even  the  lower  leaves  of  the  same  tree 
differ  tram  those  on  the  higher  hranches.  The 
varieties  are ; 

The  oommon,  biUgrifi^ia. 
Ifotoh'loaTedT  terrutti^ 
Long-leaTcdf  oUatgOt 

The  leftvea  of  this  tree  are  from  three  to  four 
inches  long,  and  one  brood  near  the  base,  gradu- 
ally leeeening  t^i  a  point:  they  are  of  a  lucid 
green  on  the  upper  aide,  bat  whitish  and  downy 
on  their  nnder;  and  ate  entire,  standing  upon 
pretty  long  footstalks.  They  remain  green  during 
all  the  year,  and  do  not  bH  till  they  are  thrast 
off  by  the  young  leavce  In  the  spring.  The 
acoma  are  smaller  than  those  of  the  common 
oak,  but  ot  th«  same  shape.  The  timber  is  sup- 
poaed  to  equal  that  of  the  common  oak. 

The  Kmne*  Oak  (q.  eoedfera).  This  is  « 
common  tree  all  along  the  Uediterranean  coast. 
It  is  of  email  growth,  seldom  riung  above  twelve 
feet;  the  leaves  are  oval  and  undivided.  They 
ore  smooth  on  their  surface,  but  indented  on 
their  edges,  which  are  armed  with  prickles  like 
thoaa  of  the  holly.  The  trunk  is  feathered  to 
the  bottom,  whi(^  gjvee  it  the  appearance  of  a 
bushy  shrub.  The  acorns  are  smaller  than  those 
of  the  common  oak.  From  this  tiee  are  gathered 
the  kennea,  with  which  the  ancients  used  to  dye 
their  garments  of  that  beautiAil  colour  called 
txeemBttt  or  eoeBUS,  being  different  from  the  pur- 
ple of  the  Phomiciaus,  which  was  obtained  from 
the  testaceous  molluek,  called  oairiz.  In  courve 
of  time  the  murez  was  neglected,  and  the  kermea 
of  the  oak  was  introduced.  This  continued  in 
use  till  the  discovery  of  America  introduced  the 
coohineal  insect  from  the  eaettu  opantia,  already 
described.  The  people  of  Barbwy  still  employ 
the  kermes  for  dyeing  the  round  scarlet  espa,  bo 
much  used  in  the  Lerant;  and  they  prefer  Uiat 
of  Spain  to  their  own  growth. 

The  Cork  Oak  (q.  tiOerJ.  The  cork  tree 
rarely  exceeds  thirty^five  to  forty  feet  in  height, 
and  from  two  to  three  feet  in  diameter.  The 
leaves  are  entire,  oblong,  oval,  about  two  inches 
long,  and  one  and  a  qnarter  broad,  with  srrrated 
edges,  and  slightly  downy  on  the  under  ndes; 
the  footstalks  are  veiy  short.  The  leaves  con- 
tinue green  throughout  the  winter,  till  the  mid- 
dle of  May,  when  they  generally  fall  off  just 
bffoi*  the  newleaves  come  out,  so  that  the  trees 


very  often  almost  bare  for  a  short  time.  The 
acorns  are  oval,  rather  large,  and  of  a  sweet 


taste.  This  tree  is  fbnnd  in  abundance  in  Por- 
tugal, Spain,  Italy,  the  sonthem  parts  of  France, 
and  in  the  Barbary  states:  Spain  and  Portugal 
supply  the  greater  portion  of  the  cork  which  ia 
used  in  Europe,  The  timber  of  the  cork  oak  is 
heavy,  hard,  and  compact,  but  is  not  so  dnrable 
as  that  of  the  common  o^,  especially  when  ez- 
poeed  to  water.  The  outer  bark  of  this  tree 
grows  unnsnally  large,  and  when  removed  is 
speedily  again  renewed  by  the  liber  or  inner 
fmrk.  This  process,  so  far  frominjuringis  said 
to  prolong  the  life  of  the  tiee;  for  when  thisex- 
o«a  of  bark  is  not  artificially  removed,  the  tree 
seldom  lives  longer  than  fifty  or  wxty  years, 
while  the  barked  trees  flourish  for  upwards  of  a 
hundred  and  fifty  yean.  This  barking  process 
is  not  commenced  till  the  tree  is  twenty-five 
years  old,Bnd  even  then  the  bark  is  of  little  value. 
Ten  years  after,  it  is  barked  a  second  time;  bnt 
though  this  second  growth  b  much  better,  be- 
cause less  cracked,  it  is  not  yet  thick  enough  h> 
make  good  corks  for  bottles,  and  is  used  priuci- 
pally  for  fishermen's  nets.  It  is  not  till  afler 
forty-five  or  fifty  yean  that  the  bark  has  all  the 
requisite  qualities  for  making  good  corks;  and 
from  this  period  a  tree  is  r^ularly  barked  every 
eight  or  ten  yean. 

The  months  of  July  and  August  are  those  in 
which  the  bark  is  remored.  For  this  purpose 
two  longitudinal  incisions  ate  made  opposite  each 
other  the  whole  length  of  the  body  of  the  tree; 
Other  two  incisions  ar«  mode  transveraely  at  the 
two  extremities;  the  bark  is  then  detached  by 
inserting  between  it  and  the  wood  the  handle 
of  the  lutchet,  which  is  wedge-shaped.  In  this 
operation  great  care  must  be  taken  not  to  injure 
the  tender  laminie  of  the  epidermis;  for  were 
this  inner  bark  destroyed,  no  further  depontjon 
of  cork  bark  would  take  place. 

After  having  been  scraped  the  bark  is  cut  into 
pieces,  slightly  charred  to  contract  the  pores  and 
destroy  insects,  and  then  pressed  flat  with  stones. 
In  Catalonia  It  is  divided  into  pieces  and  boiled 
in  wat«r,  which  adds  to  the  quality  of  the  cork. 
Good  bark  should  be  elastic  and  cmnpresEible, 
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neither  porous  nor  ligneous,  and  from  fifteen  to 
twenty  lines  in  tliickness.  The  Bdrantage  of 
this  substance  for  bottle  corks  is,  that  It  poBseases 
the  elasticity necpBanry  to conrorm  exactlyto  the 
shape  of  the  neck  of  the  bottle;  and  also  an  ira- 
penneability  of  stmcture,  nhich  prerents  the 
contained  liquor  fhnn  bdng  absotbed,  and  dini- 
pated  by  eraporatton. 

According  to  Michanx,  the  cork  gatheted  in 
France  is  from  17  to  18,000  quintals,  each  of 
which  KHTes  froin  7,D00  to  7GO0  corks  18  lines 
long,  when  the  sheet  iseren  and  smooth.  From 
110  to  115  millions  of  corks  are  annually  eon- 
nimed  in  France.  In  the  year  1827,  2fiOO  tons 
of  cork  bark  were  imported  into  GrcAt  Britain. 
Bendes  being  made  into  corks,  it  is  also  mann- 
fectnred  into  floats,  shoe  soles,  and  oUier  articles. 
The  smoke  and  charcoal  of  burning  cork  col- 
lected, forms  the  sabatance  called  Spanish  black. 

Cork  wa*  well  known  to  ibe  ancients. 
It  is  mentioned  by  Theophraetus,  Pliny,  and 
other  authors,  as  in  use  among-  the  Greeks  and 
Romansfbrfloate  to  fishing  nets,  buoys  to  anchors, 
and  seTeral  other  purposoi.  Dnring  the  seige 
of  Rome  by  the  Ganis,  when  Camilius  waa  sent 
to  the  capitol  throng  the  Tiber,  he  had  a  life 
preserrer  of  cork  under  hie  drees. 

The  WMa  Oal  (q.  albaj.  This  is  a  aaOn 
«f  the  Unit«d  States  of  America,  and  of  parta 
of  Canada.  It  rises  to  the  height  of  seventy  or 
e^ty  feet,  by  nx  or  seven  feet  in  diameter. 
The  leaves  are  of  a  light  green,  six  or  seven  inches 
long,  and  fonr  broad  in  the  middle:  they  are 
regularly  indented,  almost  to  the  midrib;  the 
indentatioua  are  obtuse,  the  foolstaike  are  eiiort. 
The  acorns  very  mnch  resemble  those  of  the 
common  oak.  The  bark  is  of  a  grayish-white 
cdour,  vrith  large  black  spots.  The  timber  is 
of  a  reddish  hue,  and  in  strength  and  dnrability 
mnch  resembles  that  of  the  British  oak;  but  it 
Is  len  heavy  and  compact.  The  wood  is  uni- 
versally used  in  America  for  various  purposes  in 
the  arts.  The  bark,  which  is  used  for  tannin.  Is 
slso  Bud  to  produce  a  purple  dye. 

The  exports  of  this  wood  which  come  through 
Q,nebec,  are  chiefly  from  the  borders  of  Lake 
Champlain,  within  the  limita  of  the  territoty  of 
the  United  States.  Though  not  so  durable  for 
ehip-bailding  aa  the  British  oak,  it  has  the  ad- 
vantage of  a  superior  elasticity,  by  which  it  can 
be  bent  in  a  shorter  Ume  into  ship  timber. 

The  £ed  Oai  Cg-  r^ra).  This  species  is 
found  in  most  parts  of  the  North  American  cou- 
tineDtjbnt  flourishes  beat  in  the  northern  states, 
and  in  Canada.  It  is  a  tall  tree,  growing  to  the 
height  of  eighty  fbet.  The  bark  ia  smooth,  and 
of  a  giayish  colour,  but  darker  on  the  young 
branches.  The  leaves  are  six  inches  long,  and 
two  and  a  half  broad  in  the  middle;  they  are 
obtusely  nnuatod,  each  nnna  ending  with  a 
bristly  point;  of  a  Inight  green  cobnr,  with 
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short  footstalks.  The  leaves  continue  green  till 
late  in  antumn,  and  if  frost  does  not  set  in  early, 
even  to  Christmas,  before  which  time  they  change 
their  colour  to  a  red.  The  acorns  are  very  abun- 
dant, large,  and  cantoned  in  very  flat  cups.  The 
timber  is  reddish,  its  texture  ooaree,  and  its  pores 
entirely  snpty ;  they  are  sometimes  large  enough 
to  admit  the  introduction  of  a  hair.  The  wood 
is  strong,  but  is  apt  to  decay  soon.  It  is  chiefly 
used  for  staves.  The  bark  is  also  employed  in 
tanning. 

CkettnM  Oai  (q.  prinutj.  Hichaux  ennm- 
erates  five  species  of  the  chestnut  oak.  They 
are  bo  called  because  the  leaves  resemble  very 
closely  those  of  the  chestnut  tree.  The  largest 
sort  grows  in  the  rich  low  lands,  and  attdns  a 
conmderabla  height.  The  wood  is  small  grained, 
and  veiy  serviceable  in  the  arts;  the  bark  is  gmy 
and  scaly,  the  leaves  six  inches  long,  and  two 
broad,  indented  on  the  edges  with  nameroue 
transverse  veins  proceeding  from  the  midrib  to 
the  margin.  They  are  of  a  bright  green  hue. 
The  acoms  are  large,  with  sliort  cups.     The 

The  awunp  vhite  oah,  ditatlor. 
Chotnnt  wliite  oak,  paluMnM. 
Book  ohe«tDnt  oak,  mniiaila. 

SnisJI  ohestoat  oaJi,  ehiaeaim- 

These  oaks  are  found  partially  diffused  over  tlie 
middle  and  northern  states  ot  America. 

The  Lipt  Oai  (q,  vireiuj.  This  species  is 
found  exclnsivGly  in  the  maritime  parta  of  the 
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southern  states  of  Florida,  and  lower  Louisiana. 
The  influence  of  the  sea  air  seems  necessary  to 
itsexiatence;  fortt  is  seldom  seen  to  make  a  part 
of  the  fonsts  even  at  so  short  a  distance  as  fif- 
teen or  twenty  miles  from  the  shore.  It  is  moat 
abundant  on  the  ialanda,  and  around  the  bays 
of  the  main  land.  The  most  common  height  of 
thia  oak  is  from  forty  to  forty-five  feet,  with  a 
diameter  of  from  one  to  two  feet.  Like  all  solitary 
growing  trees,  this  one  has  a  very  broad  tufod 
head,  borne  npon  a  trunk  eighteen  or  twenty 
feet  high,  but  which  most  frequently  branches 
out  into  several  bonghsatabouthalfUiat  height: 
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(SO  that  seen  ii*om  a  distance,  its  appearance  is 
not  unlike  that  of  an  old  apple  tree.  Its  leaves 
are  oval,  coriaceous,  of  a  dark  green  on  the  upper 
surface,  and  whitish  underneath.  They  are 
several  years  without  falling,  and  succeed  each 
other  but  partially.  The  acorns  are  of  a  long 
oval  form,  almost  black,  wnth  shallow  cups  of  a 
grayish  colour,  borne  on  pretty  long  footstalks. 
It  is  said  that  the  Indians  formerly  extracted  an 
oil  from  them,  which  they  mixed  with  their  food; 
and  it  is  not  improbable  but  that  they  ate  them, 
as  they  have  not  the  austere  taste  of  most  other 
acorns.  In  some  3'ears  these  nuts  are  very  plen- 
tiful, and  they  germinate  so  readily,  that  if  the 
weather  is  moist  and  rainy  during  the  period  of 
their  maturity,  they  begin  to  shoot  out  their 
radicles  even  while  still  hanging  on  the  trees. 
The  trunk  of  this  oak  is  covered  with  a  blackish 
bark,  which  is  hard  and  thick.  The  timber  is 
of  a  yellowish  colour,  deeper  in  old  than  in 
young  trees,  and  very  heavy  and  compact.  Its 
texture  is  fine  and  close,  the  annual  circles  being 
very  near  each  other,  evidently  showing  the 
slowness  of  its  growth.  Being  more  durable 
than  the  best  white  oak,  it  is  much  esteemed  for 
ship  building,  and  is  accordingly  in  hig^i  request 
in  all  the  harbours  of  the  northern  states,  where 
it  is  regularly  imported.  Its  durability,  when 
kept  dry,  makes  it  useiul  in  constructing  the 
upper  parts  of  vessels;  while  its  weight  renders 
it  less  adapted  for  the  lower  parts,  unless  when 
accompanied  by  corresponding  pins  of  red  cedar 
wood,  which  being  light,  and  susceptible  of  re- 
sisting decay  under  changes  of  wet  and  dry, 
renders  it  a  suitable  accompaniment  to  the  oak. 

The  small  size  of  the  tree  does  not  afford  tim- 
bers of  any  great  magnitude;  but  its  spreading 
branches  furnish  knees  and  other  suitable  parts 
for  ship  building.  The  consumption  of  this 
wood,  both  in  the  United  States,  and  for  expor- 
tation to  England,  is  now  very  considerable,  and 
has  increased  much  of  late  years.  From  this 
consumption,  and  the  clearing  of  the  islands  on 
which  it  chiefly  grows  for  the  production  of 
cotton,  joined  to  the  slow  growth  and  difficulty 
of  raising  the  live  oak,  it  is  fast  disappearing 
frt>m  the  country. 

The  Willow  Oak  (q.  pkellosj.  Thb  tree  is 
confined  to  the  middle  and  southern  states  of 
America.  It  attains  the  height  of  fifty  to  sixty 
feet,  with  a  diameter  of  two  feet.  The  bark  is 
smooth  and  of  a  thick  texture ;  the  leaves  from 
two  to  three  inches  long,  and  narrow  and  taper- 
ing like  the  common  willow;  they  are  of  a  light 
green  colour  and  smooth  surface.  The  acorns 
are  small,  round,  and  not  abundant  on  the  trees. 
The  willow  oak  grows  in  humid  situations.  The 
wood  is  of  loose  coarse  texture,  and  is  not  much 
used. 

Of  the  other  species,  described  by  Michaux, 
we  may  shortly  mention  the  laurel   oak,  or 


swamp  willow  oak,  which  attains  the  height  of 
fifty  to  sixty  feel.  Its  wood  is  very  valuable, 
and  almost  preferable  to  that  of  the  live  oak  al- 
ready described.  The  water  oak,  g,  aqvatica^ 
which,  when  fiill  grown,  is  about  thirty  feet 
high,  with  leaves  varying  exceedingly  in  their 
form.  The  downy  black  oak,  q.  triloba,  forty 
feet  high,  of  very  rapid  growth,  and  well  suited 
for  enclosures.  The  barren  black  oak,  or  black 
jack  of  Virginia,  q,  nigra,  of  low  growth,  bear- 
ing numerous  nuts,  which  are  excellent  feeding 
for  hogs.  The  black,  or  quercitron  oak,  q.  Hnc- 
toria,  one  of  the  largest  of  the  American'  oaks, 
and  highly  valuable  for  its  timber  and  bark. 

The  Dyer^e  Oak  (q.  infectoria),  is  that  from 
which  the  nut-galls  of  commerce  are  procured, 
although  the  gall  nut  is  common  on  almost  aD 
the  other  species  of  the  family.  This  species  is 
a  shrub,  seldom  exceeding  six  feet  in  height,  very 
common  in  Asia  Minor.  It  was  first  accurately 
described  by  M.  Olivier  in  his  Travels,  and  the 
shrub  it^lf  was  introduced  by  him  into  France, 
where  it  is  now  cultivated  as  a  garden  plant,  and 
grows  well  in  the  open  air. 

The  gall  is  a  morbid  excrescence  produced  by 
the  puncture  of  a  winged  insect,  to  which  Olivier 
has  given  the  name  of  Dipklepis  OaUos  Tindo- 
rice.  This  excrescence  is  of  a  globular  form, 
with  an  unequal  and  tuberculous  sur&ce.  It  is 
developed  on  the  young  shoots  of  the  tree,  and 
contains  within  it  the  eggs  which  the  insect  has 
deposited.  The  best  galls  are  gathered  befi>re 
the  transformation  of  the  insect,  because  in  that 
state  they  are  heavier,  and  contain  more  of  the 
tannin  principle.  When  the  insect  has  left  them, 
they  are  pierced  from  the  interior  to  the  sur&ce. 
The  best  galls  come  frt)m  Aleppo.  The  sub- 
stance of  which  they  are  composed  b  peculiarly 
astringent;  of  which,  according  to  Sir  Humphry 
Davy,  five  hundred  parts  contain  a  hundred  and 
eighty  parts  of  soluble  matter,  principally  formed 
of  tannin  and  gallic  acid.  One  hundred  and 
seventy-four  tons  of  galls  were  imported  into  the 
United  Kingdom  in  1827. 

The  instinct  by  which  certain  insects  choose 
for  the  nests  of  their  friture  offspring  the  sub- 
stance of  various  vegetable  bodies,  is  one  of  the 
most  curious  provisions  in  the  economy  of  na- 
ture. After  having  pierced  those  bodies,  they 
deposit  their  eggs,  which,  being  hatched,  pro- 
duce larvcBf  that  are  more  or  less  fatal  to  the  ve- 
getable substance  to  which  they  are  attached. 
According  to  Virey,  an  irritation  is  produced  by 
the  introduction  of  these  insects,  that  resembles 
a  tumour  and  inflammation  in  an  animal  body. 
The  cellular  tissue  swells;  the  parts,  which  were 
naturally  long,  become  round;  and  the  flow  of 
liquid  matter  produces  a  change  of  organization, 
from  which  results  a  complete  change  in  the  ex- 
ternal form  of  the  oigan.  In  this  way  is  the 
gall  produced.    The  oak-apple  is  an  excrescence 
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of  the  same  nature,  though  effected  hy  a  different 
species  of  insect.  There  are  rarious  insects  pos- 
aeasing  the  instinct  thus  to  deposit  their  eggs, 
that  are  furnished  with  an  apparatus  of  the  most 
curious  construction,  necessary  for  puncturing 
the  hranch,  as  is  done  hy  the  parent,  and  for 
piercing  a  way  out  of  the  gall,  as  is  done  by  the 
insect  produced,  after  it  has  passed  its  larra  state. 
Each  species  of  insect  chooses  not  only  the  par- 
ticular vegetable,  but  the  part  of  that  vegetable 
which  is  best  adapted  for  the  reception  of  its 
larvse;  and  in  this  way  the  sanie  plant,  for  in- 
stance the  oak,  sometimes  receives  the  nests  of 
twenty  different  species  of  insects.  A  gall  some- 
times contains  a  single  larva,  sometimes  many, 
and  it  is  thus  either  called  simple  or  com- 
pound. 

**  The  insect  that  wounds  the  leaf  of  the  oak," 
says  Mr  Ejiapp,  *'  and  occasions  the  formation 
of  the  gall-nut,  and  those  which  are  likewise  the 
cause  of  the  apple  rising  on  the  sprays  of  the 
same  tree,  and  those  flower-like  leaves  on  the 
buds,  have  performed  very  different  operations, 
either  by  the  instrument  that  inflicted  the  woond, 
or  by  the  injection  of  some  fluid  to  influence  the 
action  of  the  parts.  That  extraordinary  hairy 
excrescence  on  the  wild  rose,  likewise  the  result 
of  the  wounds  of  an  insect  (cj^ips  rotosj^  re- 
sembles no  other  nidus  required  for  such  crea- 
tures that  we  know  of;  and  these  red  spines  on 
the  leaf  of  the  maple  are  different  again  from 
others.  It  is  useless  to  inquire  into  causes  of 
which  we  probably  can  obtain  no  certun  results; 
but,  judging  by  the  effects  produced  by  different 
agents,  we  must  conclude  that,  as  particular  birds 
require  and  fabricate  from  age  to  age  very  differ- 
ent receptacles  for  their  young,  and  make  choice 
of  dissimilar  materials,  though  each  species  has 
the  same  instruments  to  effect  it,  where,  gene- 
rally speaking,  no  suflicient  reasons  for  such  vi^ 
riety  of  forms  and  texture  is  obvious;  so  is  it 
fitting  that  insects  should  be  furnished  with  a 
variety  of  powers  and  means  to  accomplbh  their 
requirements,  having  wants  more  urgent,  their 
nests  being  at  times  to  be  so  constructed  as  to 
resist  the  influence  of  seasons,  to  contain  tlie 
young  for  much  longer  periods,  even  occasionally 
to  furnish  a  supply  of  food,  or  be  a  storehouse  to 
afford  it  when  wanted  by  the  infant  brood.*' 

According  to  Reaumur,  the  cynips  is  provided 
with  a  needle  in  a  sheath,  which  has  most  sur- 
prising powers  of  extension,  derived  from  the 
peculiar  construction  of  the  whole  body  of  the 
insect,  so  much  so  that  the  needle  can  be  ex- 
tended to  double  the  length  of  the  animal  itself; 
and  thus  it  forms  a  nest  for  its  offspring,  while 
the  young,  in  the  same  manner,  pierce  their  way 
out  of  the  vegetable  shell  which  has  been  their 
protection. 

Another  parasite  of  a  vegetable  kind,  also  fre- 
quently found  on  the  oak^  and  connected  with 


this  tree  by  the  mysteries  of  tho  Druids^  we  shall 
also  here  describe. 

The  Mislbtob  (vUewn  album  J,    Diaoday  U^ 
trandrioy  of  Linnaeus.     Ihis  may  be  considered 
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The  Vhletoe. 

the  only  true  parasitical  plant  indigenous  to  Bri- 
tain, as  at  no  period  of  its  existence  does  it  de- 
rive any  nourishment  from  the  soil  or  from  de- 
cayed bark,  like  some  of  the  fungi,  &c.  It  is 
an  evergreen.  The  branches  are  numerous  and 
forked,  covered  with  a  smooth  bark  of  a  yellow- 
ish green  colour.  The  leaves  are  tongue-shaped, 
entire,  in  pairs  upon  very  short  footstalks.  The 
flowers  are  male  and  female  in  difierent  plants, 
axillary,  and  in  short  close  spikes;  neither  male  nor 
female  flowers  have  a  corolla,  the  parts  of  fruc- 
tification spring  from  the  calyx.  The  fruit  is  a 
globular  smooth  white  berry,  covered  with  a 
viscous  substance ;  these  berries  appear  in  win- 
ter. The  root  insinuates  its  fibres  into  the 
woody  substance  *of  the  tree,  and  thus  derives 
nourishment  from  the  plant.  The  whole  forms 
a  pendent  bush  of  from  two  to  five  feet  in  dia- 
meter. It  grows  on  various  trees,  chiefly  fruit 
trees,  or  on  the  thorn,  oak,  and  maple,  ash,  or 
even  pines.  There  is  only  one  species  that  grows 
on  the  oak,  though  a^t  one  time  designated  by  a 
distinct  name,  being  found  identical  with  the 
others.  It  is  generally  conveyed  from  tree  to 
tree  by  birds,  which  swallow  the  berries,  and 
pass  the  seeds  undigested.  It  may  also  be  rea- 
dily propagated  artificially,  by  introducing  the 
berries  into  slits  in  the  bark  of  a  suitable  tree. 
By  the  Druids  the  misletoe  was  held  sacred,  and 
many  virtues  were  attached  to  it.  They  sent 
round  their  attendant  youths  with  this  plant  to 
announce  the  entrance  of  the  new  year ;  and  a 
somewhat  similar  custom  is  still  continued  in 
France.  In  England,  branches  of  it  are  hung 
up  in  most  houses  at  Christmas,  along  with  other 
evmgreens.    Birds  feed  on  the  berries,  especially 
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the  mialetoe  thrush.  Bird-lime  is  obtained  froin 
the  berries  nod  the  bark  of  this  plant,  aa  well  as 
from  the  ImtI^  of  the  common  holly,  by  decoc- 
tion in  water. 

The  misletoe  was  formerly  esteemed  id  medi- 
cine as  B  cure  for  epilepsy  and  other  convulsive 
diseasea;  but  it  is  noir  entirely  disused. 

The  Eui  (idmutj.  Natural  family  utmaoete; 
venlandria,  digynia,  of  Linncus.     There  aie  se- 


veral species  of  the  elm  tree,  oil,  bearing  so  cloee 
Q  resemblance  to  each  other,  as  to  render  any 
distinctive  description  difficult.  It  Is  doubtful 
trhether  the  most  common  kinds,  the  h.  oampe*- 
trit,  mtmtaiia,  glabra,  and  fmticota,  be  nut  but 
varieties  of  the  same  tree.  Linnieus  considered 
all  the  European  elnuasfonning  but  oneapeciet. 

The  Common  Elm  (%.  eamptitritj,  is  one  of 
the  tallest  and  finest  of  Enrope«n  trees.  Some 
of  those  old  elms  planted  In  France  by  Sally, 
minister  of  Henry  IV.,  about  the  year  1680,  yet 
survive,  and  reach  in  height  from  eighty  to 
ninety  feet,  with  a  circumference  of  twenty-five 
to  thirty  feet  of  spreading  branches. 

The  bark  of  the  elm  ia  smooth  in  young  trees, 
and  very  tough,  but  afterwards  it  cracks  and  be- 
comes rough.  The  leave*  are  oblong,  pointed, 
doubly  asrrate,  rough,  and  unequal  at  the  base, 
with  a  short  foot-stalk.  The  flowers  appear  in 
the  beginning  of  March,  about  three  weeks  be- 
fore the  leaves.  They  are  small,  of  a  reddish 
colour,  nnited  in  clusters,  and  spring  from  the 
shootsof  the  preceding  year.  They  are  succeeded 
by  oval-bordered  capsules,  conti^ning  a  dngle 
round  eompiessed  seed,  which  ripens  in  Blay. 
The  wood  has  lees  strength  than  that  of  the  oek, 
and  leas  elostidty  than  the  ash;  but  it  is  tougher 
end  less  liable  to  split.  The  quality  of  the  wood 
depends  much  on  the  soil,  high  ground  and  a 
strong  soil  being  necessary  for  its  perfection.  The 
knobs  which  grow  on  old  trunks  are  divided  into 
slips  by  the  cabinet  makers,  and  often  exhibit 
beautiful  veins  and  contortions  of  the  fibres. 

The  elm  appears  to  be  indigenous  to  Britain, 
and  several  other  countries  in  Europe.  Not  less 
than  forty  places  in  England  derive  their  names 
from  this  tT«e,  evidently  from  remote  antiquity. 


moat  of  them  being  mentioned  in  Doomsday 
book. 

Tha  WfA  Elm  (v.  motOanaJ.  The  Wyeb 
elm,  or  Wych  hazel,  ao  called  from  ita  icaem- 
blance  to  the  latter  tree,  growa  wild  in  some  of 
the  northern  counties  of  England.  It  attains  a 
gi«ftt  dn.  The  buk  of  tiia  young  shoots  b 
smooth,  tough,  and  of  s  yeUowish  brown  colour, 
with  white  ahoota.  The  leavea  an  oval,  ax 
inches  long,  and  about  four  broad.  The  flowen 
grow  in  duateiB  towards  the  end  of  the  twigs; 
they  ttave  long  leafy  impalements  of'a  graen 
colour,  and  t^pear  in  spring  before  the  loavts. 
The  wood  is  not  reckoned  so  serviceable  aa  the 
common  elm.     Andenlly  it  was  made  into  bowa. 

TAt  Smooth  Elm  f*.  glabra  J,  is  very  common 
in  several  parts  of  Heitfordshire,  Eaaex,  and 
other  nortli-east  eountiee  of  England,  where  it 
grbwa  to  a  large  tree,  and  ts  much  eatoemed. 
The  branches  spread  out  like  those  of  the  firrt 
sort  The  leaves  are  oval,  and  sharply  seriated 
on  the  odgeo.  Titey  ore  nnoother  than  most 
of  the  other  sorts,  and  do  not  fipnr  till  the 
middle  or  latter  end  of  Hay. 

TAe  IhOtA  Elm  f«.  mbenoaj,  ia  character- 
ized by  large  thick  leaves  and  a  fungous  bark. 
The  flowers  are  also  of  a  light  tint,  and  the  aeeds 
large.  Its  wood  is  said  t^i  be  softer  tlian  that  of 
the  common  elm.  It  was  brought  from  Hol- 
land during  the  reign  of  king  William^  and  was 
used  in  the  trim  dipt  bedgea  of  that  period,  but 
is  not  now  much  cultivated. 

Tie  Amerioam  Elm  (u.  Americana).  Then 
are  two  kinds  enumerated,  the  white  and  thojed; 
the  former  having  a  grayish  bark,  deeply  far- 
rowed; the  latter  a  reddish  brown.  Both  rise  to 
the  height  of  noble  trees,  and  their  wood  ts  much 
employed  for  various  domestic  purpoaeo. 

The  dm  is  propagated  by  layen,  seed^  and 
grafting.  It  thrives  beet  in  a  good  soil,  and  in 
single  trees,  or  interspersed  in  hedge-row^  in- 
stead of  forming  large  woods. 

The  elm  attains  a  large  size,  and  lives  to  a  great 
age.  Mention  is  made  of  one  planted  hy  Heniy 
IV.  of  France,  which  was  standing  at  the  Lux- 
embourg at  the  commencement  of  the  Fren^ 
revolution.  One  at  the  upper  end  of  Cbnreli- 
lane,  Chelsea  (said  to  have  been  planted  by  qnecD 
Elizabeth),  was  felled  in  1745.  It  was  thirteen 
feet  in  circumference  at  the  bottom,  and  one 
hundred  and  ten  feet  high.  Hire's  dm,  ntor  « 
the  Boddington  oak,  in  the  vale  of  Gloneestn-, 
was,  in  1?83,  about  eighty  feet  high,  and  the 
smdlest  girth  of  the  principal  trunk  was  uxteen 
feet.  From  the  planting  of  Sir  Francis  Bseon's 
elms,  in  Gray's  Inn  walks,  in  1600,  and  thdr 
decay  about  1720,  one  would  be  disposed  to  as* 
sign  the  healthy  period  of  the  dm  to  be  about 
one  hundred  and  twenty  years.  Tha  health  of 
these  must  have  been,  however,  affected  in  lama 
degree  by  the  smoke  of  London.     The  superb 
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avBHTie,  called  «  The  Long  Walk,"  at  Windsor, 
was  planted  at  the  begfinning  of  the  last  centuiy. 
Mo6t  of  the  trees  hare  eyidently  passed  their 
prime.  The  most  ]»*ofitable  age  of  elms,  both 
for  quantity  and  quality  of  timber,  is,  probably, 
about  fifty  or  sixty  years.  The  central  parts  of 
a  tree  get  indurated,  lose  their  natoral  sap,  and 
are  apt  to  absorb  moisture,  by  which  they  soon 
rot  on  expofmre  to  the  air,  long  before  the  dry 
rot  consumes  them,  shielded  as  they  are  by  the 
external  parts.  The  predominance  of  resin  in- 
soluble in  water,  and  not  liaUe  to  be  acted  on 
by  the  acids  of  the  atmosphere,  is  the  cause  why 
the  pine  and  the  larch  are  more  durable  than  the 
silver  fir  and  the  spruce.  It  is  possible  that  the 
elm  is  injured  by  too  much  humidity  in  the  soil 
upon  which  it  g^ows ;  and  that  the  Dutch  elm, 
which  is  usually  classed  as  a  different  species 
from  the  common  elm,  and  of  which  the  timber 
is  inferior,  may  be  merely  the  common  one  de- 
based in  the  humid  soil  of  Holland. 

The  elm  rises  to  a  greater  height  than  the 
generality  of  English  forest  trees,  with  a  foliage 
at  once  full  and  hanging  loosely,  and  thus  ca- 
pable of  reeeiring  great  masses  of  light,  and  of 
producing  "the  chequered  shade,"  which  im- 
parts such  a  8p€u*kling  beauty  to  woodland 
scenes. 

The  elm  has  been  always  considered  as  one  of 
the  trees  which  can  be  most  safely  transplanted 
after  attaining  considerable  size.  Evelyn  gives 
several  accounts  of  trees  of  this  species  being  thus 
removed  into  other  soils. 

The  dielter  which  trees  afford  to  the  soil  is 
one  of  the  surest  means  of  increasing  the  warmth 
and  fertility  of  a  country' ;  and  many,  districts 
have  been  converted  from  bleakness  and  sterility, 
to  productiveness  and  value,  by  plantations  of 
timber.  This  is  particularly  the  case  where  the 
wind  blows  over  those  cold  sur&oes  of  heath  and 
morass,  which  occur  in  the  northern  parts  of  the 
island  of  Great  Britain.  The  subject  has  not 
been  investigated  with  that  attention  which  its 
importance  merits;  but  appearances  render  it 
highly  probable  that  the  spawn  of  mosses  and 
lidl^ms  taee  wafted  by  the  winds;  and  that  if 
these  winds  are  not  purified  from  the  pestilent 
spawn,  they  spread  a  noxious  vegetable  growth 
over  what  would  otherwise  be  fertile  land.  In 
this  way  belts  of  plantations  act  as  a  sort  of  fil- 
ter for  the  winds.  The  trees  next  to  a  marshy 
heath  have  been  covered  with  lichens,  so  that 
no  part  of  the  bark  was  visible;  while  in  the  in- 
terior of  the  belt,  and  on  the  side  most  distant 
from  the  barren  track,  the  bark  has  been  free 
from  these  parasites.  Further,  afler  the  trees 
have  attained  sufficient  size  to  shelter  the  land, 
the  moss  has  disappeared  from  it,  and  the  soil 
has  become  fit  for  the  production  of  valuable 
crops.  Nor  is  it  on  trees  alone  that  this  effect 
of  winds,  from  cold  and  watery  tracks,  may  be 


perceived;  for  those  sides  of  ancient  and  el&vated 
buildings  which  are  opposed  to  them  are  in- 
orusted  with  moss  and  lichen,  while  the  other 
sides  are  comparatively  clean.  To  any  one  who 
has  paid  much  attention  to  the  more  sterile  dis- 
tricts of  the  country,  it  is  matter  of  every- day 
notice,  that  nothing  tends  so  much  to  confine 
within  bounds  the  plants  which  are  hostile  to 
the  grasses  and  cultivated  crops  as  timber ;  and 
this  being  the  case,  it  follows  thal^  the  means  of 
procuring  an  instantaneous  shelter  of  grown  tim- 
ber are,  at  the  same  time,  the  surest  means  of 
procuring,  comparatively,  instantaneous  fertility. 
In  many  instances  the  land,  when  not  sheltered 
by  timber,  has  returned  to  its  original  sterility, 
whenever  it  has  been  allowed  to  lie  in  grass;  but 
when  so  sheltered,  the  pastures  have  retained 
their  greenness  for  years,  and,  instead  of  being 
deteriorated,  have  been  improved  by  remaining 
for  a  few  years  out  of  tillage. 

The  transplantation  of  grown  timber  trees  ap- 
pears^ indeed,  to  be  the  only  way  by  which  shel- 
ter can  be  restored  to  cold,  bleak,  and  exposed 
districts.  The  remains  of  large  trees,  which  are 
found  in  the  mosses  and  bogs  of  such  districts, 
prove  that  once  both  the  soil  and  climate  have 
been  adapted  to  the  production  of  wood.  This 
is  true  not  only  of  those  countries  where  timber 
is  still  to  be  found  in  warm  and  sheltered  places, 
but  in  those  dreary  dimes  where  now  hardly  a 
shrub  is  to  be  found,  and  where,  although  young 
timber  be  planted,  it  will  not  grow — as  in  the 
counties  of  Sutherland  and  Caithness,  the  Ork- 
<iey  and  Shetland  isles,  and  even  in  Iceland  it« 
self.  The  latitude  has  not  altered  since  the  trees 
which  are  found  in  the  peats-bogs  of  those  re- 
gions were  green  and  flourishing  upon  the  sur- 
face; and  if  the  soil  and  the  climate  have  been 
deteriorated,  it  must  have  been  by  exposure  to 
the  damp  and  bleaching  winds.  Those  winds, 
as  has  been  said,  prove  fatal  to  young  trees;  but 
it  is  probable  that,  if  grown  timber,  of  the  more 
hardy  sorts,  could  be  introduced  as  a  shelter,  the 
land  would  recover  its  former  fertility,  and  the 
landscape  its  ancient  beauty. 

The  observations  of  philosophical  travellers 
and  inquirers,  with  regard  to  the  whole  of  the 
northern  countries  of  the  world,  whether  in  the 
eastern  continent  or  the  western,  confirm  these 
remarks.  Sir  Hans  Sloane,  in  his  account  of  the 
bogs  of  Ireland,  mentions  that  a  great  part  of 
those  districts  which  are  now  covered  by  that  un- 
profitable substance,  must  have  been  once  clothed 
with  forests  of  trees.  Broke,  in  his  Winter  in 
Lapland  and  Sweden,  notices  the  same  change  as 
having  taken  place  in  the  north  of  Lapland  and 
the  islands.  Sir  George  Mackenzie  and  others 
observe  the  same  as  being  the  case  in  Iceland; 
and  Heame  mentions  that  large  tracts  of  the 
northern  parts  of  America,  which  at  his  visit 
were  covered  with  moss  and  swamp  were  forest? 
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in  the*  days  of  the  fathers  of  the  Indians  then 
living.  In  many  parts  of  the  highlands  and 
%ve8tem  islands  of  Scotland,  where  there  is  now 
hardly  a  tree,  or,  at  most,  only  coppice,  along 
the  shores  of  the  lochs,  or  arms  of  the  sea,  there 
are  found  not  only  the  trunks  and  roots  of  trees 
in  the  soil  of  the  hogs,  hut  the  roots  of  oaks  of 
large  dimensions  standing  on  the  surface;  nor 
can  the  period  at  which  they  were  growing  hare 
heen  very  remote,  for,  in  some  of  the  wild  and 
almost  inaccessihle  glens,  many  large  trunks  still 
lie  mouldering  and  neglected. 

TrntBEScaCfag^iiyhKaiea).  Natural  family 
amentacecB;  monoedctf  polyandria  of  Linncus. 
The  heech  is  a  stately  and  heautiful  tree,  attain- 
ing a  large  size.  The  trunk  is  massive,  and 
covered  with  a  smooth  shining  hark,  which  sel- 
dom cracks  into  fissures;  the  hranches  spread  out 
horizontally,  thus  afibrding  "the  cool  shade,"  so 
often  alluded  to  hy  the  poets.  The  leaves  are 
rather  small,  of  a  soft  silken  texture,  and  deli- 
cate green  colour  when  young,  and  hecoming 
harder  and  darker  as  they  come  to  maturity. 
Aft»r  they  have  lost  their  verdure  they  still  ad- 
here to  the  hranches,  and  thus  continue  for  the 
greater  part  of  the  winter.  In  this  way  the 
trees  planted  in  hedges  or  other  fences  afford  a 
good  shelter  for  tender  plants. 

A  variety  called  the  purple  beech,  with  foliage 
of  a  deep  hrown  or  purplish  hue,  forms  a  very 
beautiful  and  striking  contrast  among  other  green 
foliage.  This  variety  may  readily  be  propagated 
hy  engrafting.  The  ferruginea  is  of  a  still  deeper 
red,  and  is  common  in  America. 

The  buds  of  the  common  heech  begin  to  ek- 
pand  about  the  15th  of  April,  and  the  leaves 
come  out  about  the  21st.  The  flowers  appear 
about  the  12th  of  May,  and  by  the  first  week 
of  June  they  are  in  full  blossom.  The  mast  or 
seed,  which  is  an  angular  nut  contained  in  a 
prickly  capsule,  is  ripe  in  autumn.  This  tree 
thrives  best  in  a  chalky  or  strong  soil,  the  bark 
upon  such  soils  being  clear  and  smooth,  a  dgn 
of  healthy  vigour  in  the  tree.  When  planted 
upon  strong  or  chalky  cllfiB,  the  beech  will  resist 
the  winds  better  than  most  other  trees;  and  in 
this  case  the  plants  should  be  taken  finom  a  nur- 
lery  of  a  similar  soil. 

The  wood  is  brittle,  and  not  well  adapted  for 
those  purposes  where  strength  and  durability 
are  required.  It  is,  however,  well  suited  for 
the  turning  lathe;  and  beechen  bowls  seem  to 
have  been  in  early  use  among  the  Roman  peas- 
antry. The  mast  is  found  to  be  a  very  nutritious 
food  for  swine,  and  is  much  used  for  Uiis  purpose. 

In  North  America  two  species  of  the  beech  are 
common.  The  white  and  red  beech.  The  white 
beech,  /.  sylvestris,  is  more  slender  and  less 
branching  than  the  red;  but  its  foliage  is  superb, 
and  its  general  appearance  magnificent.*     The 
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leaves  are  oval,  acuminate,  smooth,  shining,  snd 
bordered  in  the  spring  with  a  soft  hairy  down. 
The  sexes  are  borne  by  different  branches  on  the 
same  tree.  The  barren  flowers  are  collected  in 
pendulous,  globular  heads;  and  the  others  are 
smaU,  and  of  a  greenish  hue.  The  perfect  wood 
of  this  species  bears  a  small  proportion  to  the 
sap,  and  frequently  occupies  only  three  inches 
in  a  trunk,  eighteen  inches  in  diameter.  Not- 
withstanding the  beauty  of  this  tree,  its  wood  is 
of  little  use  but  for  fuel.  The  red  beech,  /.  fer- 
ruginea,  is  almost  exclusively  confined  to  the 
north-eastern  parts  of  the  United  States;  and  to 
the  provinces  of  Canada,  New  Brunswick,  and 
Nova  Scotia.  It  bears  a  dose  resemblance  to 
the  common  European  ^edes.  Its  wood  is 
stronger,  tougher,  and  more  compact  than  that 
of  the  white  kind,  and  is  accordingly  more  use- 
ful. It  is  so  liable  to  the  attacks  of  insects,  that 
its  use  in  domestic  furniture  is  rare.  Experience 
has  shown  the  advantage  of  feUing  the  beech  in 
summer,  while  the  sap  is  in  full  circulation;  cut 
at  this  season  it  is  very  durable,  but  felled  in 
winter  it  decays  in  a  few  years.  The  logs  are 
left  several  months  in  the  shade  before  they  are 
hewn,  care  being  taken  that  they  do  not  repose 
immediately  on  the  ground,  after  which  they 
are  fashioned  according  to  the  use  to  which  they 
are  destined,  and  laid  in  water  for  three  or  four 
months,  lliey  are  said  to  be  rendered  in  this 
way  inaccessible  to  worms.  The  beech  is  very 
durable  when  preserved  from  humidity,  and  in- 
corruptible when  constantly  in  the  water;  but 
it  rapidly  decays  when  exposed  to  alternations 
of  dryness  and  moisture.  When  burnt  the  wood 
ash  afibrds  a  laige  proportion  of  potass. 

Hedges  are  frequently  constructed  of  the  beech, 
and  when  trimmed  dose  afibrd  an  excellent 
shdter,  especially  in  the  winter  and  spring 
months,  in  consequence  of  the  old  leaves  still 
remaining  in  a  ^thered  state  on  the  stems. 

In  Belgium,  between  Ghent  and  Antwerp,  very 
solid  and  elegant  hedges  are  made  with  young 
beeches,  planted  seven  or  eight  inches  apart,  and 
bent  in  opposite  directions,  so  as  to  cross  each 
other  and  form  a  trellis,  with  apertures  five  or 
six  inches  in  diameter.  During  the  first  year 
they  are  bound  with  osiers  at  the  point  of  inters 
section,  where  they  finally  become  grafted  and 
grow  together.  As  the  beech  does  not  sufier  in 
pruning,  and  sprouts  less  luxuriantly  than  most 
other  treesy  it  is  perfectly  adapted  for  this  pur^ 
pose. 

The  beech  is  reared  easily  firom  the  seed,  which 
may  be  sown  at  any  time  between  October  and 
February;  but  the  best  season  is  about  two  weeks 
after  they  drop  from  the  tree.  In  France  and 
Grermany  an  oil  is  extracted  from  the  beech  nut 
little  inferior  to  olive  oil. 

The  forests  in  the  department  of  the  Oise 
have  yielded  in  a  single  season  more  than  two 
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millions  of  bushels  of  these  nuts;  and  in  1779 
the  forest  of  Compaigne  alone  afforded  oil  suffi- 
cient to  supply  the  wants  of  the  district  for  more 
than  half  a  century.  The  nuts  are  collected 
in  diy  weather  as  they  fall  from  the  trees^  which, 
to  facilitate  this,  are  shaken  by  the  peasants:  the 
oil  is  abundant  only  when  the  fruit  is  perfectly 
ripe.  Being  thus  collected  and  cleansed  by  win- 
nowing or  in  mills,  they  are  spread  out  on  floors 
like  com,  and  frequently  turned  till  they  are 
dry.  In  the  winter  months  they  are  ground 
down  and  formed  into  a  paste;  and  afterwards 
this  paste  is  subjected  to  strong  pressure  in  wool 
or  hair  bags,  when  the  oil  oozes  out  and  is  col- 
lected; this  process  is  repeated  a  second  or  tliird 
time,  till  all  the  oil  is  extracted.  By  care  and 
skill  the  quantity  of  oU  thus  obtained  is  equal 
to  one-sixth  of  the  nuts  employed.  The  oil 
becomes  limpid  by  repeatedly  drawing  it  off  the 
dr^,  and  at  the  end  of  six  months  arrires  at 
perfection.  It  will  last  good  for  ten  years  or 
upwards. 

The  Hornbeam  Ccarpinus  hettdus).  Natural 
famUy  ametOaccas;  monoeeiay  polyandria  of  Lin- 
naeus. This  is  sometimes  called  the  horse  beech, 
from  its  resemblance  to  the  common  beech.  It 
is  common  in  England,  but  is  rarely  allowed  to 
grow  to  its  full  height,  being  polled  by  the 
country  people.  According  to  MiUer,  however, 
the  tree  reaches  seventy  feet  in  height,  with  a 
large  round  stem,  perfectly  straight  and  sound 
when  growing  on  a  stiff  clay,  which  appears  to 
be  its  natural  soil.  As  this  tree  then  thrives  on 
cold,  barren,  and  exposed  hiUs,  and  in  situations 
where  few  other  trees  will  vegetate,  it  may  be 
cultivated  with  advantage  in  such  situations. 
It  is  by  no  means  of  slow  growth,  and  resbts 
the  violence  of  winds  better  than  most  other 
trees;  and  is  Uius  weU  adapted  as  a  means  of 
shelter.  It  should  be  raised  from  seeds  planted 
in  the  spot  where  it  is  intended  to  grow;  and 
these  seeds  may  be  sown  in  autumn,  when  they 
will  spring  up  the  foUowing  spring.  Like  the 
beech,  the  leaves  of  the  hornbeam  remain  on  the 
branches  till  the  young  buds  push  them  off  in 
spring. 

The  wood  is  not  much  esteemed  except  for 
fuel.  Hedges  are  constructed  ef  the  hornbeam 
similar  to  those  formed  of  the  beech.  They  are 
very  common  in  some  parts  of  Germany. 

The  American  Hornbeam  (c*  AmericanaJ^  is 
common  in  the  States,  and  in  the  warmer  parts 
of  Canada.  The  trunk,  like  that  of  the  Euro- 
pean species,  is  obliquely  and  irregularly  fluted, 
frequently  through  all  its  length.  The  bark  is 
smooth  and  spotted  with  white.  The  fertile 
flowers  are  collected  in  long,  pendulous,  leafy 
aments,  at  the  extremity  of  the  branches;  and 
the  scales  or  leaves  which  surround  them  con- 
tain at  the  base  a  hard  oval  seed.  The  fructifi- 
cation is  always  abundant,  and  the  aments  remain 


attached  to  the  tree  long  after  the  foliage  is  shed. 
The  wood  is  white  and  exceedingly  compact, 
and  fine  grained;  but  as  the  timber  attains  a  very 
limited  size,  it  is  fit  for  no  useful  purpose. 

Iboh  Wood  (oarpinus  <airya).  This  tree 
belongs  to  the  same  natural  family  and  order  as 
the  above.  It  is  a  native  of  North  America,  and 
grows  not  in  groups,  but  loosely  disseminated 
in  cool,  fertile,  and  shaded  situations.  The  leaves 
are  alternate,  oval,  acuminate,  and  finely  and 
unequally  serrated.  The  fertile  and  barren 
flowers  are  borne  at  the  extremity  of  different 
branches  of  the  same  tree;  and  Uie  fruit  is  in 
clusters  like  hops^  hence  the  name  osttya.  The 
small  hard  triangular  seed  is  contained  in  a  spe- 
cies of  reddish,  oval,  inflated  bladder,  covered  at 
the  age  of  maturity  with  a  fine  down,  which 
causes  a  violent  irritation  of  the  skin  if  care- 
lessly handled.  In  the  winter  this  tree  is  recog- 
nised by  a  smooth  grayish  bark  finely  divided 
and  detached  in  stripes,  not  more  than  a  line  in 
breadth.  The  wood  is  perfectly  white,  compact, 
fine  grained,  and  heav^'.  The  concentric  circles 
are  closely  compressed,  and  their  number  in  a 
trunk  of  only  four  or  five  inches  in  diameter, 
evinces  the  slow  growth  of  the  tree. 

The  wood  is  so  hard  as  to  be  used  in  place  of 
iron  levers  for  splitting  trees.  In  New  York 
brooms  and  scrubbing  brushes  are  made  of  it,  by 
shredding  the  end  of  a  stick  of  suitable  dimen- 
sions. If  the  wood  could  be  procured  of  laiger 
size,  it  no  doubt  might  be  applied  to  many  use- 
ful purposes. 

This  tree  has  been  transplanted  to  France, 
where  it  flourishes;  and  it  probably  might  be 
propagated  with  advantage  in  other  parts  of 
Europe. 

The  Ash  (fraainus  eaoceleior).  Natural  famil}' 
alemece;  polygamioy  dioscia  of  Linneus.  The 
ash  is  indigenous  to  Britain,  and  is  a  well  known 
tree.  The  stem  is  covered  with  a  smooth  bark, 
and  grows  tall  and  rather  slender.  The  branches 
are  flattened;  the  leaves  have  five  pairs  of  lobes, 
terminated  by  an  odd  one  of  a  dark  green  colour; 
lanceolate,  with  serrated  edges.  The  flowers  are 
produced  in  loose  spikes  from  the  sides  of  the 
branches,  and  are  succeeded  by  flat  seeds  which 
ripen  in  autumn.  In  its  period  of  leafing  the 
ash  Is  very  late,  being  generally  towards  the  end 
of  April,  or  middle  of  May.  It  is  also  among 
the  first  to  shed  its  leaves  on  the  first  approaches 
of  the  autumnal  frosts.  The  varieties  of  this 
species  are  the  weeping  ash  (pendula)^  first  dis- 
covered in  a  field  at  Gamblingay,  Cambridge- 
shire. The  yellow  barked,  (jaspidea);  the  green 
colowedy  (aironrens).  It  has  been  known  from 
the  remotest  period  of  hbtory,  and  it  is  very 
generally  difiiised.  It  agrees  with  a  greater  var- 
iety of  soil  and  situation  than  perhaps  any  other 
tree  producing  timber  of  equd  value;  and,  dif- 
fering from  many  other  trees,  its  value  is  in- 
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creased  rather  than  diminished  by  the  rapidity 
of  its  growth.  On  very  poor  soils,  where  it 
grows  stunted,  it  is  brittle,  and  soon  affected  by 
the  rot;  bat,  where  the  growth  has  been  yigorons, 
the  compact  part  of  the  several  layers  bears  a 
greater  proportion  to  the  spongy,  and  the  timber 
is  very  tongh,  elastic,  and  durable.  In  elasticity 
it  is&r  superior  to  the  oak,  and  it  is  not  so  liable 
to  be  broken  by  a  cross  strain;  but  it  is  much 
more  fibrous,  and  more  easily  split.  The  ash  is, 
by  way  of  eminence,  called  the  ^husbandman's 
tree,''  nothing  being  equal  to  it  for  agricultural 
implements,  and  for  all  sorts  of  poles,  ladders, 
long  handles,  and  other  purposes  which  require 
8tr«[igth  and  elasticity  combined  with  compara- 
tive lightness. 

At  all  ages  the  growth  of  the  ash  is  of  value: 
the  thinnings  of  young  plantations,  and  the 
suckers  that  spring  up  from  the  roots  of  grown 
trees,  or  from  the  stools  of  trees  that  have  been 
cut  down,  are  excellent  for  hoops,  hop-poles, 
and  every  other  purpose  where  clean,  light,  and 
strong  rods  are  wanted  at  small  expense.  The 
leaves,  and  even  the  twigs,  are  eaten  by  cattle 
with  great  avidity ;  the  bark  is  useful  in  tanning; 
and  the  wood  yields,  when  burnt,  a  considerable 
quantity  of  potass. 

The  drip  of  the  ash  is  injurious  to  most  other 
plants,  and,  therefore,  when  it  is  planted  in  corn- 
fields, a  certain  portion  round  it  is  unproductive; 
but,  in  marshy  situations,  the  roots  of  it,  which 
run  a  long  way  at  a  considerable  depth,  act  as 
under-drains.  Hence  the  proverb,  in  some  parts 
of  the  country,  "May  your  foot-&ll  be  by  the 
root  of  an  ash," — ^may  you  get  a  firm  footing. 
Some  idea  of  the  change  of  times  and  opinions 
may  be  formed  from  the  value  set  upon  the  ash, 
in  the  laws  of  Howel  Dda,  wherein,  while  a 
branch  of  misletoe  is  reckoned  at  thirty  shillings, 
an  ash,  not  being  named,  must  be  classed  with 
'*  trees  after  a  thorn,"  and  therefore  be  rated  at 
fourpence!  In  the  useful  arts^  one  good  ash  is 
worth  all  the  misletoes  that  ever  grew.  Such 
was  the  veneration  of  some  of  the  ancients  for 
the  ash,  that  Hesiod  derives  his  brazen  men  from 
it;  and  the  Edda,  or  sacred  book  of  the  North- 
men, gives  the  same  origin  to  all  the  human  race. 

The  ash  does  not  grow  to  such  thickness  as 
some  of  the  other  forest  trees.  Dr  Plot  men- 
tions one  eight  feet  in  diameter;  Mr  Marsham 
another,  at  Dumbarton,  nearly  seventeen  feet  in 
•girth;  Arthur  Young  mentions  one  in  Ireland 
that  had  reached  the  height  of  nearly  eighty  feet 
in  thirty-five  years;  and  one  is  spoken  of  in  the 
county  of  Gal  way,  a  district  not  remarkable  for 
timber,  as  forty-two  feet  in  circumference,  at 
four  feet  from  the  ground.  Instances  of  so  great 
dimensions  are  not  numerous,  however;  and  it  is 
not  desirable  that  the  ash  should  be  left  for  such 
a  growth,  as  trees  of  fewer  years,  and  inferior 
scantling,  are  invariably  better  timber. 


Gilpin,  in  his  work  on  Forest  Scenery,  calls 
the  oak  the  Hercules  of  the  Forest,  and  the  ash 
the  Venus.  The  chief  characteristic  of  the  one 
is  strength;  of  the  other,  elegance.  The  ash 
carries  its  principal  stem  higher  than  the  oak ; 
its  whole  appearance  is  that  of  lightness,  and  the 
looseness  of  the  leaves  correspond  with  the  light- 
ness of  the  spray.  Its  bloom  is  one  of  the  moet 
beautifril  appearances  of  vegetation.  The  ash, 
however,  drops  its  leaves  very  early;  and,  instead 
of  contributing  its  tint  to  the  many-coloured 
foliage  of  the  autumnal  woods,  it  presents  wide 
blanks  of  desolated  boughs.  In  old  age,  too,  it 
loses  that  grandeur  and  beauty  which  the  oak 
preserves. 

There  are  upwards  of  thirty  species  of  the  ash 
enumerated, — a  considerable  proportion  of  these 
being  natives  of  America. 

The  Flowering  Ash  (f.  omit)^  is  a  native  of 
the  southern  parts  of  Europe,  is  said  to  be  that 
which    chiefly  produces    the    substance  called 
manna;  although  other  species,  as  the  escdtwr 
and  rotundifoiiOy  also  furnish  it.    This  substance 
is  secreted  from  the  inner  bark,  and  is  a  species 
of  sugar.    In  Sicily  the  three  species  we  have 
mentioned  are  regularly  cultivated  for  the  pur- 
pose of  procuring  manna,  and  with  this  view 
are  planted  on  the  declivities  of  the  hill%  with 
an  eastern  aspect.    After  ten  years  they  begin  to 
yield  this  substance,  which  exudes  from  incisions 
made  on  the  bark  by  means  of  a  sharp  crooked 
instrument.    These  incisions  are  first  made  in 
the  lower  part  of  the  trunk,  and  repeated  at  the 
distance  of  an  inch  from  the  former  wound, 
still  extending  the  incisions  upwards  as  far  as  the 
branches;  and  confining  them  to  one  side  of  the 
tree,  the  other  side  being  reserved  till  the  year 
following,  when  it  undergoes  the  same  treatment. 
On  making  these  incisions,  which  ai'e  of  a  longi- 
tudinal direction,  about  a  span  long,  and  nearly 
two  inches  wide,  a  thick  whitish  juice  imme- 
diately begins  to  flow,  which  gradually  hardens 
on  the  bark;  and  in  the  course  of  eight  days  it 
acquires  the  consistence  and  appearance  in  which 
the  manna  is  imported  into  Britain,  when  it  is 
collected  in  baskets  and  afterwards  packed  in 
large  chests.     Sometimes  the  manna  flows  in 
such  abundance  from  the  incisions,  that  it  runs 
upon  the  ground  and  becomes  mixed  with  im- 
purities, unless  this  is  prevented  by  the  inters 
position  of  concave  leaves^  or  flat  stones.    The 
business  of  collecting  manna  usually  terminates 
at  the  end  of  September,  when  the  rainy  season 
sets  in. 

The  most  useful  and  important  American  spe- 
cies are  .*"— 

The  Whits  Ash  (f,  Americana  J ,  a  beautiful 
tree,  with  trunk  perfectly  straight  and  undi- 
vided to  the  height  of  forty  feet;  leaflets  three 
to  four  inches  long,  oval,  acuminate,  and  of  a 
Il^ht-green  colour  and  undulated  surface;  the 
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wood  is  reddish,  and  the  sap  white.  This  tree 
is  found  on  the  margins  of  rivers  and  swamps, 
and  is  of  quick  growth. 

The  Black  Ash  (f.  tambuei/oliajy  common 
in  the  United  States  and  Canada,  rising  to  the 
height  of  sixty  to  seventy  feet;  and  having  the 
bndB  of  a  deep  blue  colour. 

The  Red  Ash  ff,  tamentosaj^  very  common 
in  the  northern  and  middle  States.  The  lower 
surfisuM  of  the  leaves  and  shoots  are  covered  with 
a  reddish  down;  the  bark  of  a  deep  brown. 

The  Blue  Ash  (f.  quadranffuhUaJ^  confined 
chiefly  to  Kentucky  and  West  Tennessee;  a  large 
tree,  and  furnishes  a  useful  wood.  Its  bark  is 
said  to  afford  a  blue  dye. 

The  Caroliuian  Ash  (f.  plaiicarpaj,  a  native 
of  the  more  southern  States;  is  characterised  by 
its  nearly  round  acuminated  leaflets,  of  which 
there  are  commonly  only  two  pairs,  with  an  odd 
one*    It  is  of  much  inferior  size  to  the  others. 

The  Maple  facer  J.  Natural  family  aesrtfMar/ 
pofyffamia^  monceday  of  Liniueus.  Of  the  maple 
there  are  a  considerable  numboi:  of  species,  of 
which  eight  are  indigenous  to  Europe,  about  a 
dozen  to  America,  and  several  more  to  various 
parts  of  Asia.  Two  species  are  common  in  Bri- 
tain, the  sycamore  and  the  common  maple. 

The  Great  Maple^  or  Sycamore  (aaer  pseudo- 
flatanusj.    This  is  a  large  growing  tree,  with  a 
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Sycamore. 

large  broad  leaf  divided  into  five  lobes,  glaucous, 
and  smooth  beneath,  the  lobes  unequally  toothed. 
The  flowers  hang  in  long  pendulous  racemes;  the 
fruit  is  smooth.  This  is  a  fast  growing  tree,  and 
is  well  adapted  for  situations  near  the  sea,  as  the 
salt  spray  seems  to  have  no  bad  effect  on  its  ve- 
getation. The  timber  is  very  close  and  com- 
pact, easily  cut,  and  not  liable  either  to  splinter 
or  warp.  Sometimes  it  is  of  a  uniform  colour 
throughout,  and  in  other  cases  beautifully  curled 
and  mottled.  In  the  latter  state,  as  it  takes  a 
fine  polish,  and  bears  varnishing  well,  it  is  much 
used  for  certain  parts  of  musical  instruments. 
ThiB  wood  contains  none  of  those  hard  particles 
which  are  injurious  to  tools,  and  is  therefore  em- 
ployed for  cutting  boards ;  and  not  being  apt  to 
warp,  either  with  variations  of  heat  or  of  mob- 


ture,  it  is  a  suitable  material  for  saddle-trees, 
wooden  dishes,  founders'  patterns,  and  many 
other  articles  both  of  furniture  and  machinery. 
Before  the  g  ?neral  introduction  of  pottery  ware, 
it  was  the  common  material  for  bowls  and  plat- 
ters of  all  sorts,  and  many  are  still  made  of  it. 
As  the  juice  of  the  nuqple,  both  in  the  leaves  and 
in  the  tree,  is  of  a  sweet  taste,  numerous  insects 
are  attracted  to  it.  At  certain  seasons  the  wild 
bees  and  wasps  may  be  seen  about  it  in  crowds ; 
and  if  the  timber  be  placed  so  that  insects  are 
allowed  to  settle  upon  it,  it  is  speedily  attacked 
by  the  worm.  When  kept  dry  and  free  from 
this  attack,  it  will  last  a  considerable  time;  but 
exposed  to  humidity,  it  is  one  of  the  most  per- 
ishable of  trees.  From  the  largeness  of  its  leaves, 
the  maple  forms  a  cool  and  pleasing  shade.  It 
is  also  a  picturesque  tree,  as  the  constant  exco- 
riation of  its  hark  produces  a  variety  of  hues, 
which  serve  to  diversify  the  landscape.  If 
pierced  in  the  spring  or  autumn,  a  juice  flows 
out  which  is  of  a  saccharine  nature,  and  may  be 
fermented  into  wine,  or  sugar  may  be  obtained 
from  it  by  evaporation. 

The  sycamore  is  not  only  a  large  timber  tree, 
but  it  b  long  lived.  St  Ilieron,  who  lived  in 
the  fourth  century  of  the  Christian  era,  writes, 
that  he  saw  the  same  sycamore  tree  on  which 
Zaocheus  climbed  up  to  see  our  Saviour  ride  in 
triumph  into  Jerusalem.  The  propagation  of 
all  the  maples  is  very  easy.  In  the  autumn, 
when  the  seeds  are  ripe,  they  are  gathered  from 
the  tree^  dried  for  a  few  days,  and  then  sown  in 
any  good  mould.  In  the  spring  the  plants  will 
appear,  and  make  a  shoot  of  about  a  foot  by  the 
following  autumn. 

The  Common  Maple  (acer  eampestris).  This 
is  a  smaller  tree  than  the  sycamore,  with  rather 
smaller  leaves.  These  are  cordate,  five-lobed, 
with  nearly  entire  obtuse  margins,  smooth  and 
shining  beneath.  The  corymbs  of  the  flowers 
are  erect,  and  the  wings  of  the  seeds  devaricated. 
The  flower  buds  begin  to  open  about  the  6th  of 
April,  and  the  leaves  come  out  about  the  18th  of 
the  same  month.  About  the  1 0th  of  May  the 
flowers  are  in  full  blow,  and  the  seeds  ripen  in 
autumn.  The  timber  of  this  tree  is  superior  to 
that  of  the  great  maple.  We  meet  with  high 
encomiums  of  its  excellence  among  the  ancients. 
Pliny  highly  commends  the  maples,  growing  in 
different  parts  of  the  world,  for  the  remarkable 
fineness  of  their  grain;  and  Virgil  introduces 
Evander  sitting  on  a  maple  throne.  In  former 
times,  so  eager  was  the  demand  for  the  curious 
portions  of  this  wood,  which,  in  its  veined  aspect, 
often  formed  representations  of  birds  and  various 
animals,  that  no  pains  or  expense  were  spared  in 
procuring  them.  When  boards,  large  enough 
for  tables,  were  formed  of  this  curious  part  of 
the  wood,  the  extravagant  prices  paid  for  them 
is  almost  incredible.    We  read  of  a  table  formed 
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of  this  wood  which  ooat  ten  hundred  thousand 

segterces,  and  of  another  that  cost  upwards  of 
fifteen  hundred  thonaand. 

This  tree  is  seldom  planted  so  as  to  form  woods 
or  large  plantations.  It  is  more  commonly  cut 
down  so  as  to  form  underwood;  for  this  purpose 
it  is  very  suitable,  as  the  shoots  spring  up  Tery 
fast  from  the  old  stools,  and  they  make  useful 
fuel.      The  largest  trees  are  generally  found  in 

Th^Nonoay  Maple  (aeer  platanoidei).  This 
species  grows  to  a  great  size.  The  leaves  are 
large,  like  the  sycamore,  of  a  shining  green  co- 
lour, five-Iobed,  acuminate,  en spidate,  and  some- 
what toothed.  The  corymbs  are  nearly  erect. 
It  grows  on  the  mountwns  of  the  northern  coun- 
tries of  Europe,  descending,  in  some  places  of 
Norway,  to  the  sea  shore.  It  abounds  in  the 
north  of  Poland  and  Lithuania,  and  is  common 
throughout  Germany,  Switzerland,  and  Savoy. 
The  leaves  are  not  liable  to  be  preyed  on  by  in- 
sects, aa  they  contain  a  mUky  bitter  juice,  re- 
pulsive to  these  animals.  This  circumstance 
heightens  the  beauty  of  the  tree ;  and  in  spring, 
when  it  is  fall  of  ita  yellow  blossoms,  it  has  a 
very  fine  appearance.  In  antumn  the  leaves  as- 
sume a  golden  yellow,  which  adds  to  the  diver- 
ufied  beauty  of  the  surrounding  folii^.  It 
thrives  well  in  this  country,  where  iU  seeds 
come  to  maturity,  and  where  it  may  be  propa- 
gated in  the  same  way  as  the  other  maples.  On 
the  continent  it  is  reckoned  among  the  best  trees 
for  giving  shelter  to  dwelling-houses.  It  is  of 
quick  growth,  and  attains  a  very  considerable 
size.  Its  wood  is  also  held  in  great  estimation, 
and  its  juice  yields  sugar  by  evaporation. 

The  Sugar  Maple  (aeer  taeeharitmm),  is  also 
known  in  America  under  the  name  of  rook 


maple  and  hard  maple.  It  is  a  native  of  North 
America,  and  grows  in  great  abundance  in  Ca- 
nada, New  Brunswick,  and  Nova  Scotia,  the 
States  of  Vermont  and  New  Hampshire,  the  dis- 
trict of  Maine,  Genesee,  New  York,  and  the  up- 
per parts  of  Pennsylvania.  According  to  Dr 
Rush,  in  the  northern  parts  of  these  two  latter 
states,  there  are  t«n  millions  of  acres  which  pro- 


I  auce  thb  tre^  in  the  proportion  of  thirty  to  tlie 
acre.  In  the  middle  and  southern  states  it 
is  rare,  and  almost  nuknown.  It  flourishes 
best  in  mountainous  districts,  where  the  soil, 
though  fertile,  is  cold  and  moist ;  and,  in  addi- 
tion to  the  localities  just  mentioned,  it  gTowa 
along  the  whole  chain  of  the  Allq^hany  moon- 
tdns  to  their  termination  in  Georgia. 

The  SDgar  maple  attains  the  height  of  levaity 
to  eighty  feet,  with  a  diameter  in  proportion ; 
but  its  average  height  is  fifty  to  rixty  feet,  with 
a  diameter  of  twelve  to  eighteen  inches.  Well 
grown  thriving  trees  have  a  beautiful  appear- 
ance, and  are  early  distinguishable  by  the  white- 
ness of  their  bark.  The  leaves  are  about  five 
inches  broad,  and  varj-  in  length  according  to  tlie 
Age  of  the  tree ;  they  are  opposite,  attached  by 
long  petioles,  palmated,  or  unequally  divided 
into  five  lobes,  entire  at  the  edges,  of  a  bright 
green  above,  and  glaucous  or  whitish  underneath. 
In  autumn  the  first  frosts  change  them  to  a  red 
colour.  Except  in  the  colour  of  the  lower  sur- 
face, they  nearly  resemble  the  leaves  of  the  Nor- 
way maple.  The  flowers  are  small,  yellowish, 
and  suspended  by  slender  drooping  peduncles. 
The  seed  is  contained  in  two  capsules,  united  at 
the  base,  and  terminated  in  amembranona  wing. 
The  wood  when  cat  Is  white ;  but  after  being 
wroaght,  and  exposed  for  some  time  to  the  light, 
it  assumes  a  rosy  tinge.  It  is  fine  and  dose 
grained,  and,  when  polished,  has  a  silky  lustre; 
It  is  very  strong  and  sufiielently  heavy,  but 
wants  the  property  of  durability,  for  which  the 
chestnut  and  the  oak  are  so  highly  esteemed. 
When  exposed  to  moisture  it  soon  decays.  After 
a  seasoning  of  two  or  three  years,  it  is  employed 
by  wheelwrights  for  axle-trMS  and  qmkea,  and 
for  chairs  and  other  domestic  fiimiture.  In  the 
neighbourhood  of  towns  it  is  much  used  as  fuel. 
The  ashes  are  rich  in  alkaline  salts;  and  fiinr- 
fifths  of  the  potass  exported  from  Boston  and 
New  York  are  the  produce  of  this  tree. 

But  it  is  chiefly  prized  for  its  juice,  which  af- 
fords an  excellent  sugar,  little  inferior  to  that  of  i 
the  sugar  cane.     The  process  of  obtaining  this  I 
juice  and  sugar  Is  very  simple.     The  work  gene-  ' 
rally  commences  in  Febroarj-  or  the  beginning  of 
March,  while  the  cold  continues  intense,  and  the  . 
ground  is  still  covered  with  snow.    The  sap  be-  ' 
gins  to  be  in  motion  at  this  season,  two  months           ' 
before  the  general  revival  of  v^etation.    Id  a 
central  situation,  lying  convenient  to  the  trees           I 
from  which  the  sap  is  to  be  drawn,  a  riied  is            I 
erected,  called  a  sugar  camp,  which  is  intended 
to  shelter  the  boilera,  and  the  persons  who  toid 
them,  from   the  weather.     An  anger,  three-           i 
fourths  of  on  incli  in  diameter — small  troughs 
to  receive  the  sap — tabes  of  elder  or  snmach,           i 
eight  or  ten  inches  long,  corresponding  in  unto           I 
the  auger,  and  laid  open  for  a  part  of  their  length           ! 
^buckets  for  emptying  the  troughs,  and  con- 
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veying  the  sap  to  the  camp— boilers,  of  fifteen 
or  eighteen  gallons  capacity — ^moulds  to  receive 
the  sjrup  when  reduced  to  a  proper  consistency 
for  being  formed  into  cakes — and,  lastly,  axes  to 
cut  and  split  the  fuel,  are  the  principal  necessa- 
ries required  in  the  operation. 

The  trees  are  perforated  in  an  obliquely  as- 
cending direction,  eighteen  or  twenty  inches 
from  the  ground,  with  two  holes  four  or  ^re 
inches  apart.  Care  should  be  taken  that  the 
augers  do  not  enter  more  than  half  an  inch  with- 
in the  wood,  as  experience  has  shown  the  most 
abundant  flow  of  sap  to  take  place  at  this  depth. 
It  is  also  recommended  to  insert  the  tubes  on 
the  sunk  side  of  the  tree ;  but  this  useful  hint  is 
not  always  attended  to.  A  trough  is  placed  on 
the  ground  at  the  foot  of  each  tree,  and  the  sap 
18  every  day  collected,  and  temporarily  poured 
into  casks,  from  which  it  is  drawn  out  to  fill  the 
boilers.  The  evaporation  is  kept  up  by  a  brisk 
fire,  and  the  scum  is  carefully  taken  ofi^  during 
this  part  of  the  process.  Fresh  sap  is  added 
from  time  to  time,  and  the  heat  is  maintained 
till  the  liquid  is  reduced  to  a  syrup,  after  which 
it  is  lefl  to  cool,  and  then  strained  through  a 
blanket  or  other  woollen  stuff,  to  separate  the 
remaining  impurities.  Some  recommend  leav- 
ing the  syrup  twelve  hours  before  boiling  it  for 
the  last  time ;  others  proceed  with  it  immedi- 
ately. In  either  case  the  boilers  are  only  half 
filled,  and  by  an  active  steady  heat  the  liquor  is 
rapidly  reduced  to  the  proper  consistency  for 
being  poured  into  the  moulds.  The  evaporation 
18  known  to  have  proceeded  far  enough  when, 
upon  rubbing  a  drop  of  the  syrup  between  the 
fingersy  it  is  perceived  to  be  granular.  If  it  is  in 
danger  of  boiling  over,  a  bit  of  lard,  or  of  butter, 
is  thrown  into  it,  which  instantly  calms  the 
ebullition.  The  molasses  being  drained  off  from 
the  moulds,  the  sugar  is  no  longer  deliquescent 
like  the  raw  sugar  of  the  West  Indies.  Maple 
sugar  manufactured  in  this  way  is  lighter,  co- 
loured in  proportion  to  the  care  with  which  it 
is  made,  and  the  judgment  with  which  the  eva- 
poration is  conducted.  It  is  superior  to  the 
brown  sugar  of  the  colonies,  at  least  to  such  as 
is  generally  used  in  the  United  States;  its  taste 
is  as  pleasant^  and  it  is  as  good  for  culinary  pur- 
poses. When  refined,  it  equals  in  beauty  the 
purest  sugar  used  in  Europe.  Its  use,  however, 
is  confined  to  the  districts  where  it  is  made, 
and  then  only  in  the  country.  From  prejudice 
or  taste,  imported  sugar  is  used  in  aU  the  small 
towns  and  in  the  inns.* 

The  sap  continues  to  flow  for  six  weeks,  after 
which  it  becomes  less  abundant,  less  rich  in  sac- 
charine matter,  and  sometimes  even  incapable  of 
crystallization.  In  this  case  it  is  consumed  in 
the  state  of  molasses,  which  is  superior  to  that 
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of  the  islands.  After  three  or  four  days  expo- 
sure to  the  sun,  maple  sap  is  converted  into  vine- 
gar by  undergoing  tiie  acetous  fermentation.  To 
make  beer  of  it,  one  quart  of  maple  molasses  is 
mixed  with  four  gallons  of  boiling  water;  to 
this,  when  cool,  a  little  yeast  and  a  spoonful  of  es- 
sence of  spruce  are  added,  and  thus  a  very  plea- 
sant and  wholesome  beverage  is  obtained. 

It  is  found  that  those  trees  which  grow  in  low 
and  moist  places  yield  more  sap  than  those 
growing  on  rising  grounds;  but  it  is  less  rich  in 
sugar.  That  of  single  or  isolated  trees,  is  also 
the  best.  The  following  operations  were  made 
on  a  tree  near  Pittsburg:  twenty  tubes  were 
introduced  into  a  sugar  maple,  and  on  the  same 
day  23  gallons  3  quarts  of  sap  were  drawn,  which 
yielded  7  pounds  and  a  quarter  of  sugar.  33 
lbs.  were  made  the  same  season  from  the  same 
tree,  which  supposes  100  gallons  of  sap. 

In  the  United  States  maple  sugar  is  made  in 
greatest  quantities  in  the  upper  part  of  New 
Hampshire,  in  Vermont,  in  the  State  of  New 
York,  particularly  in  Grenesee;  and  in  the  coun- 
ties of  Pennsylvania  which  lie  on  the  eastern 
and  western  branches  of  the  Susquehannah,  west 
of  the  mountains  in  the  country  bordering  on 
the  Alleghany,  Minongahela,  and  Ohio  rivers. 
The  formers,  after  laying  aside  a  sufficient  store 
for  their  own  consumption,  sell  the  residue  to 
the  shop-keepers  in  the  small  towns  of  the 
neighbourhood,  at  eight  cents  a  pound,  by  whom 
it  is  retailed  at  eleven  cents.  A  great  deal  of  sugar 
is  also  made  in  Upper  Canada,  and  on  the  Wa- 
bash. The  Indians  dispose  of  it  to  the  commis- 
sioners of  the  north-western  company  established 
at  Montreal,  for  the  use  of  the  numerous  agents 
who  go  out  in  their  employ  in  quest  of  furs 
beyond  lake  Superior.  In  Nova  Scotia,  and  the 
district  of  Maine,  and  in  the  highest  mountains  of 
Virginia  and  Carolina,  where  these  trees  are 
sufficiently  common,  the  manufacture  is  less 
considerable;  and  probably  six-sevenths  of  the 
inhabitants  consume  imported  sugar. 

It  has  been  said,  that  the  northern  parts  of  New 
York  and  Pennsylvania  contain  maples  sufli- 
cient  to  supply  tiie  consumption  of  the  whole 
of  the  United  States. 

Wild  and  domestic  animals  are  exceedingly 
fond  of  maple  juice,  and  break  through  the  in- 
closures  to  sate  themselves  with  it. 

Another  species^  the  black  sugar  maple  facer 
nigrum )y  is  found  growing  in  the  western  States; 
the  leaves  are  similar  to  the  sugar  maple,  only 
they  are  of  a  deeper  green,  of  a  thicker  texture, 
and  slightly  downy:  the  wood  is  coarser  grained, 
and  less  brilliant  when  polished. 

The  Red  Flowering  Maple  (acer  rubrum). 
This  is  also  a  common  tree  in  the  United  States. 
It  IS  the  earliest  whose  bloom  announces  the  re- 
turn of  spring;  and  in  the  neighbourhood  of  New 
York  is  in  flower  about  the  middle  of  March. 
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The  blossoms  are  of  a  beautiful  purple,  or  deep 
red,  and  come  out  about  two  weeks  before  the 
leaves.  They  are  sessile,  aggregate,  and  situated 
at  the  extremity  of  the  branches.  The  leaves 
are  smaller  than  those  of  the  preceding  species, 
but  in  some  respects  are  similar.  The  wood  is 
hard,  and  well  adapted  for  the  turning  lathe;  and 
before  the  introduction  of  mahogany,  was  much 
esteemed  for  its  variegated  aspect  and  the  fine 
polish  which  it  bears. 

The  French  Canadians  make  sugar  from  this 
tree,  which  they  call  plaine^  but  the  juice  b  not 
very  strong.  A  dark  blue  and  black  dye  is  fur- 
nished by  the  bark. 

The  red  maple  thrives  in  wet  and  swampy 
situations. 

The  Striped  Barked  MapU  (acer  striatumjy 
has  a  slender  stem,  with  a  smooth  bark,  beauti- 
fully varied  with  green  and  white  stripes;  the 
boughs  are  of  a  shining  red  in  winter.  The  thick- 
ness of  the  shade,  the  beauty  of  the  bark,  and 
the  tree  not  being  liable  to  be  infested  by  insects^ 
render  it  very  desirable  for  ornamental  planta- 
tions. The  only  objections  to  it  are,  that  it  is 
subject  to  be  injured  by  storms,  and  that  the 
abundance  of  its  foliage  and  seeds  occasions  a 
great  litter  in  autumn. 

The  Italian  Maple  (acer  opahu)^  is  a  noble 
tree,  with  laige  and  beautiful  foliage,  throwing 
an  extensive  shade.  It  is  much  prized  in  Italy 
for  planting  in  avenues  and  public  walks. 

The  BiBCH  (betula).  Natural  fiamily  amenia- 
cecB;  moncBcia^  triandria^  of  Linneus.  The  birch 
is  a  native  of  cold  and  inhospitable  climates;  and 
the  dwarf  birch  is  the  last  tree  that  is  found  as 
we  approach  the  snow  in  elevated  regions.  At 
tlie  island  of  Hammerfest,  lat.  79^  40',  the  dwarf 
birch,  in  the  sheltered  hollows  between  the 
mountains,  rises  to  about  the  height  of  a  man ; 
and  in  tlie  low  branches  which  creep  along  the 
ground,  the  ptarmigan  finds  a  summer  shelter, 
where  it  breeds  in  security.  Naturalists  affirm 
that  the  birch  tree  constitutes  the  principal  at- 
traction to  the  birds  which  are  found  in  such 
plenty  in  high  northern  latitudes;  the  catkins  af- 
fording them  food  in  the  spring,  and  the  seeds 
during  the  remainder  of  the  year. 

The  Ckmmcm  Birch  (betula  aJba)^  is  a  grace- 
ful tree,  and  throws  out  a  pretty  strong  and  very 
agreeable  fragrance.  When  it  arrives  at  a  con- 
siderable size,  the  branches  hang  down  or**  weep ;" 
and  as  they  are  sometimes  thirty  or  forty  feet 
long,  and  not  thicker  than  a  common  packthread, 
they  are  very  beautiful,  especially  when  the 
points  of  them  are  laved  in  a  clear  mountain 
stream.  Coleridge  calls  the  weeping  birch  the 
"lady  of  the  woods." 

Though  the  people  of  more  favoured  places 
rather  despise  the  birch  tree,  and  leave  it  to  the 
turner,  out  of  which  to  make  some  of  the  smaller 
of  his  wares,  or  employ  the  shoots  as  mop  handles, 


and  the  twigs  as  brooms;  there  are  sitixations  in 
which  it  is  among  the  most  valued  and  valuable 
productions  of  nature. 

In  those  parts  of  the  Highlands  of  Scotland 
where  pine  is  not  to  be  had,  the  birch  is  a  timber 
for  all  uses.  The  stronger  stems  are  the  rafiers 
of  the  cabin;  wattles  of  the  boughs  are  thewaUs 
and  the  door;  even  the  chests  and  boxes  are 
of  this  rude  basket  work.  To  the  higUander, 
it  forms  his  spade,  his  plough,  and»  if  he  happen 
to  have  one,  his  cart  and  his  harness;  and  when 
other  materials  are  used,  the  cordage  is  still 
withies  of  tw^isted  birch.  These  bii'ch  r(^>e8  are 
far  more  durable  than  ropes  of  hemp;  and  the 
only  preparation  is  to  bark  the  twig,  and  twist 
it  while  green. 

In  ancient  timeSy  both  in  Britain  and  other 
parts  of  Europe,  strong  and  light  canoes  were 
made  of  the  touch  bark  of  the  birdi;  and  it  is 
still  used  for  the  same  purposes  in  the  northeni 
parts  of  America.  The  species  used  fbr  canoes 
by  the  Indians  and  French  Canadians  is  called 
the  canoe  birch,  (behda  papyraoeOy  or  betula 
nigra).  In  good  soils  it  reaches  an  elevation 
of  seventy  feet.  The  weight  of  a  canoe  that 
will  hold  four  persons,  does  not  exceed  fifty 
pounds. 

The  peasantry  in  some  parts  of  northern  Eu- 
rope thatch  their  houses  with  the  birch,  weave 
the  long  fibres  into  mats,  and  twist  them  into 
ropes,  and  even  grind  the  inner  bark  to  mix  with 
their  bread.  The  bark  is  used  in  the  simple 
dyes,  and  also  in  tanning.  The  Laplanders  use 
it  in  the  preparation  of  their  rein-deer  skins; 
and  in  Russia  the  hides  which  are  so  esteemed 
for  binding  books  are  prepared  with  the  empy- 
reumatic  oil  of  the  birch.  A  weak  but  not  un- 
pleasant wine  may  be  obtained  by  draining  the 
sap  in  March,  boiling  it,  and  then  fermenting  it. 
The  Northern  people  also  make  very  neat  bas- 
kets and  boxes  of  the  bark,  the  Laplanders  carv- 
ing the  laige  knots  which  the  trees  put  forth, 
into  vases,  which,  although  fashioned  with  their 
rude  knives,  have  much  of  the  beauty  of  turnery. 
In  Kamtschatka  also,  it  is  formed  into  drink- 
ing cups.  The  wood  of  the  birch  on  the  banks 
of  the  Carry,  in  Glengarry,  Scotland,  is  cut  into 
staves,  with  which  herring  barrels  are  made. 
It  is  an  excellent  wood  for  the  turner,  b^ng 
light,  compact^  and  easily  worked;  and  for  un- 
dressed palings  and  gates,  such  as  are  used  in  the 
sheep  countries,  few  timbers  are  superior  to  it. 
It  is  not  very  durable,  however,  but  very  cheap, 
as  it  thrives  upon  soils  that  are  fit  for  little  else, 
and  sows  itself  without  any  assistance  from  art. 
It  grows  upon  rocks  which  one  would  think 
absolutely  bare;  and  such  is  the  power  of  its 
roots,  that  penetra&g  through  fissures,  they 
will  separate  stones  several  tons  in  weight,  to 
reach  the  soil.  The  black  birch  of  America  has 
been  imported  into  this  oountry.    It  is  compact 
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and  rather  handsomey  but  it  soon  decays.  Birch 
makes  very  good  charooaL 

The  weeping  birch,  b.  pendula,  is  the  most 
gmoefiil  tree  of  the  family.  It  grows  both  in 
mountainous  situations  and  bogs,  from  Lapland 
to  the  subalpine  parts  of  Italy  and  Asia.  The 
mahogany  birch,  b,  UntQy  or  cherry  birch  of 
Canada,  aboimds  in  the  middle  states  of  Penn- 
sylrania.  New  Yorl^  and  the  Jerseys;  but  dis- 
appears altogether  in  the  higher  latitudes  of  the 
northern  states.  It  is  deemed  a  yery  fit  tree  for 
planting  in  the  valleys  of  the  mountainous  dis- 
tricts of  Britam.  Its  growth  is  rapid,  and  the 
timber  is  close-gxained;  beautifully  yariegated, 
and  well  adapted  fDr  cabinet  work.  The  leaves, 
which  appear  early  in  spring,  possess  a  peculiar 
fragrance,  which  they  retain  after  being  dried  in 
a  stoye,  affording  by  infusion  an  agreeable  di- 
luent, superior  to  some  of  the  common  teas  of 
commerce.  The  white  bark  of  the  birch  con- 
trasts well  with  the  sombre  trunks  of  other  trees, 
and,  indeed,  all  the  species  are  highly  ornamen- 
tal and  graceful  in  ga^ens  and  shrubberies. 

The  Aldm'  (alnus  gltUinosa)^  belongs  to  the 
same  natural  family  and  linnsan  order  as  the 
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Th»  Alder. 

birch;  it  is  not  so  handsome  a  tree,  however,  as 
the  birch,  and  the  timber  is  not  applicable  to  so 
many  useful  purposes.  The  alder  is  a  native 
of  almost  every  part  of  Europe.  It  thrives  best 
in  marshy  situations,  and  by  the  margins  of 
lakes  and  rivers,  where  it  b  generally  a  laige 
shrub  rather  than  a  tree.  As  its  shade  rather 
improves  than  injures  the  grass,  coppices  of  it 
afford  good  wintering  for  the  out-door  stock  on 
mountain  grazings. 

The  bark  of  the  alder  contains  a  good  deal  of 
tannin;  and  the  young  shoots  dye  a  yellow  or 
cinnamon  colour,  the  wood  a  brown,  and  the 
catkins  of  the  flowers  a  green.  The  twigs  of 
the  alder  are  brittle,  and  so  is  the  stem  when 
green.  In  that  state  it  is  more  easily  worked 
than  any  other  timber.  When  of  considerable 
size,  the  timber  of  one  of  the  varieties  (there 
are  several  of  them)  is  red,  and  often  so  finely 
streaked,  that  it  is  called  Scotch  mahogany  in 
the  north,  and  furniture  is  made  of  it.    That 


which  is  got  out  of  the  bogs,  in  an  undecayed 
state,  (and  though  it  be  not  so  durable  in  the 
air  as  birch,  it  lasts  much  longer  in  water),  has 
the  colour,  if  not  the  consistency  of  ebony.  Of 
birch  or  holly,  which  are  very  white,  of  juniper, 
which  has  a  dight  dnnamon  tinge,  and  of  the 
bog  alder  or  the  bog  oak,  both  of  which  are 
black,  the  coopers  in  the  north  of  Scotland  form 
vari^ated  cups,  some  of  which  are  very  hand- 
some. In  moist  situations  alder  does  very  well 
for  foundation  piles;  and  from  the  ease  with 
which  it  can  be  perforated  when  green,  and  from 
its  not  being  liable  to  split,  it  is  well  adapted 
for  wooden  pipes. 

On  the  banks  of  the  Mole,  in  Surrey,  the  alder 
grows  very  luxuriantly;  and  it  adds  great  beauty 
to  the  landscape  in  the  neighbourhood  of  Dork- 
ing and  Esher. 

Thb  Limb  Treb  (HUa  EuropeaJ.  Natural 
family  HUacece;  polycmdric^  monogynia^  Lin- 


Lime  Tree. 

nsus.  The  lime  is  a  handsome  tree,  which  at- 
tains a  considerable  size.  The  leaves  are  cordate, 
serrated,  unequal  at  the  base,  and  of  a  light  green 
colour.  The  flowers  begin  to  open  about  the 
middle  of  May,  and  are  in  Ml  blow  by  the  middle 
of  July,  when  they  appear  of  a  white  colour,  and 
have  a  very  fragrant  smell,  yielding  a  honey  of 
peculiar  and  excellent  flavour.  The  leaves  be- 
gin to  open  about  the  12th  of  April,  are  quite 
out  by  the  end  of  that  month,  and  b^gin  to  fall 
veiy  early  in  autumn. 

Of  the  lime  there  are  several  species  and  var- 
ieties, characterised  chiefly  by  the  size  and  shape 
of  the  leaves;  but  the  most  valuable,  and  the 
one  which  is  most  frequently  met  with,  is  the 
common  lime.  It  is  an  exceedingly  beautiful 
tree,  grows  fast,  and  attfuns  a  very  great  size. 
It  is  not  supposed  to  be  a  native  of  England, 
but  mention  is  made  of  it  growing  here  as  early 
as  the  middle  of  the  sixteenth  century.  In 
Switzerland  and  Germany  tliere  are  lime  trees  of 
an  enormous  size;  and  one,  in  the  county  of 
Norfolk,  is  mentioned  by  Sir  Thomas  Brown  as 
being  ninety  feet  high,  with  a  trunk  forty-eight 
feet  in  circumference,  at  a  foot  and  a  half  from 
the  ground. 

The  lime  bears  the  smoke  of  cities  better  than 
any  other  tall-growing  forest  tree;  and  for  thid 
reason  the  shaded  walks  about  the  cities  <m  the 
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Continent,  more  especially  in  Germany,  are 
planted  with  it.  It  has  other  advantages :  the 
tmnk  is  smooth;  the  leaves  are  of  a  most  heau* 
tifully  delicate  green;  the  flowers  throw  out  a 
very  agreeable  fragrance;  and  it  is  not  so  liable 
to  get  unsightly,  from  wounds  and  decayed 
branches,  as  almost  any  other  tree.  But  its 
leaves  come  late  in  the  spring,  and  they  begin 
to  fall  early, — as  early  sometimes  as  the  month 
of  July, 

Though  a  soft  and  weak  timber,  the  lime  is 
valuable  for  many  purposes.  It  is  delicately 
white,  and  of  an  uniform  colour,  and  therefore 
it  b  admirably  adapted  for  all  light  works  that 
are  to  be  partially  painted,  and  then  varnished. 
Though  it  be  very  close  in  the  grain,  it  blunts 
the  tool  less  than  any  other  timber;  and  as  it  has 
the  same  property  as  maple,  of  not  warping,  and 
even  in  a  higher  degree,  it  is  used  for  cutting- 
boards,  and  for  the  keys  of  musical  instruments. 
It  also  stands  the  tool  well,  and  is  called,  by  way 
of  eminence,^'  the  carver's  tree,"  being  used  by  the 
carvers  and  gilders  for  most  parts  of  their  wooden 
ornaments.  At  iron  foundries,  the  ornaments 
for  the  fronts  of  stoves  and  other  purposes  are 
all  first  cut  in  lime  tree,  and  some  of  them  are 
moulded  from  the  carving,  though  casts  be  more 
generally  taken  in  lead,  as  being  more  durable, 
and  admitting  of  a  smoother  surface.  The  ex- 
quisite carvings  with  which  Grindling  Gibbons 
ornamented  so  many  of  the  churches  and  palaces 
in  England,  in  the  time  of  Charles  II.,  are  all 
executed  in  lime  tree.  Lime,  though  softer  and 
more  easily  cut  than  beech  or  maple,  is  not  so 
much  aifected  either  by  the  worm  or  by  rot. 

The  bark  of  the  lime  tree  b  an  article  of 
commerce.  As  the  trunk  of  the  tree  is  tall  and 
free  from  knots,  the  bark  may  be  stripped  o£P  in 
long  pieces.  These  are  macerated  in  water  till 
the  fibrous  layers  separate;  and  are  then  divided 
into  narrow  slips,  called  batt^  which,  in  the 
northern  parts  of  Europe,  are  plaited  into  ropes, 
and  worked  into  mats.  The  mats  in  which  flax 
and  hemp  are  imported  from  the  Baltic,  and 
which,  in  thb  country,  are  in  constant  use  by 
gardeners  for  covering  plants  from  the  weather, 
and  tying  them  up,  and  also  for  market  and  tool 
baskets,  are  made  of  hagty  or  the  bark  of  the 
lime  tree.  Though  the  lime  be  not  so  great  a 
favourite  in  this  country  as  it  was  in  former 
times,  it  may  very  furly  be  doubted  whether 
the  poplars,  and  other  soft,  fast-growing  trees 
that  have  been  substituted  for  it,  are  a  change 
for  the  better.  The  lime  is  not  a  tree  for  bleak 
and  cold  lands.  It  thrives  best  in  rich  loam, 
and  in  warm  and  rather  moist  situations;  and 
though  the  average  age  to  which  it  will  grow 
has  not  been  accurately  determined,  yet,  from 
the  healthy  nature  of  the  tree,  and  the  great 
size  that  it  has  arrived  at,  it  must  be  considera- 
ble— upwards  of  a  hundred  years. 


The  lime  b  generally  raised  from  seedsi,  which 
produce  the  handsomest  trees;  it  may,  however, 
be  propagated  by  cuttings  or  sucken.  The  seeds 
are  collected  and  dried  for  a  few  weeks,  and  then 
sown  in  a  rich  mould  in  autumn.  They  will 
spring  up  in  the  following  spring,  and  after  two 
years'  age  may  be  planted  out. 

The  honey  made  from  the  flowera  of  the  lime, 
b  reckoned  the  finest  in  the  world.  Near  Kowno, 
in  Lithuania,  there  are  lai^  forests  chiefly  of 
thb  tree.  The  honey  produced  in  these  forests, 
selb  at  more  than  double  the  price  of  any  other, 
and  b  used  exclusively  in  medicine,  and  for 
mixing  with  liquon. 

It  was  customary  with  the  ancients  to  crown 
themselves  with  garlands  of  roses  and  other 
flowera  during  their  convivial  entertainments; 
and  these  were  artfully  bound  together  with 
slips  of  the  inner  rind  of  the  lime  tree. 

The  American  Lime  (t*  Americana )y  of  which 
there  are  several  varieties,  very  nearly  resembles 
the  European  species.  The  leaves,  which  vary 
in  uze  according  to  the  varieties,  are  finely  ser- 
rated on  the  edges,  and  end  in  acute  points,  with 
the  under  surface  of  a  paler  green  than  the  upper. 
The  large-leaved  b  by  fiur  the  finest  sort;  and 
the  branches  of  this  species  vary  from  all  the 
others,  in  having  a  dark  brown  bark.  The 
flowera  are  furnished  with  nectaries;  whereas 
those  of  the  common  lime  have  none.  They 
are  produced  in  bunches,  and  are  succeeded  by 
seeds  oontdned  in  coriaceous  capsules. 

Th8  Horse  Chestnut  (aswnihu  hippocoBUm" 
urn  J,  Natural  family  hippocatUmeos;  hepian- 
drioy  monoffynia^  of  Linnsus.  Thb  tree  b  a 
native  of  the  northern  or  central  parts  of  Asia, 
from'which  it  was  introduced  into  Europe  about 
the  middle  of  the  sixteenth  century.  Its  pro- 
gress can  be  traced  from  parts  of  Northern  Asia 
to  Constantinople,  thence  to  Vienna,  and  thence 
to  Paris,  where  the  fint  tree  was  planted  in  1615. 
It  is  very  beautiful  in  the  arrangement  of  its 
branches,  which  give  it  the  form  of  a  paraboloid; 
in  the  shape  of  its  leaves;  and  in  its  pyramids 
of  large  white  flowers,  delicately  marked  with 
red  and  yellow.  It  grows  very  rapidly,  and  to 
a  great  height;  but  the  timber  is  soft,  spongy, 
and  not  durable,  and  therefore  of  little  value. 
It  is  white,  but  every  way  inferior  to  the  lime, 
as  it  does  not  stand .  the  tool,  and  almost  any 
thing  will  scratch  it.  It  has  sometimes  been 
used  by  the  turner,  and  also  for  pipes;  but  though 
it  be  cheap,  the  advantage  of  using  it  b  very 
questionable.  As  it  requires  a  good  soil,  it  is 
not  worth  cultivating  but  as  an  ornamental  tree. 
The  Turks  are  sud  to  grind  the  nuts,  and  mix 
them  with  the  food  of  their  horses  (whence  the 
common  name):  they  devour  them  with  avidity, 
and  they  are  stated  to  be  eaten  whole  by  deer 
and  sheep,  and  by  poultry  when  boiled;  but 
hogs  refuse  them  both  raw  and  prepared.    The 
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bark  of  the  horse  chestnut  has  been  employed 
with  some  success  in  dyeing  yellow. 

This  tree  is  extremely  well  adapted  for  the 
ornament  of  parks  and  pleasure  grounds,  as  it 
grows  to  a  large  size,  and  forms  a  beautiful  regu- 
lar head.  The  buds,  before  they  shoot  out,  be- 
come tuigid  and  laige,  so  that  they  have  a  good 
eBect  to  the  eye  by  their  bold  appearance,  long 
before  the  leaves  appear.  A  peculiarity  of  these 
buds  is,  that  as  soon  as  the  leading  shoot  bursts 
out,  it  continues  to  grow  so  fast  as  to  be  able  to 
form  its  whole  summer's  shoot  in  about  three 
weeks  or  a  month's  time.  After  this  it  grows 
little  more  in  length,  but  thickens,  and  becomes 
strong  and  woody,  and  forms  the  buds  for  the 
next  year's  shoot.  The  flowers  are  in  full  blow 
about  the  12th  of  May,  and  on  fine  trees  make 
a  noble  appearance.  This  tree  is  generally  raised 
irom  the  nuts.  These  should  be  collected  in 
autumn,  and  sown  in  spring.  If  the  nuts,  pre- 
vious to  being  put  into  the  ground,  are  steeped 
for  a  short  time  in  water,  they  will  more  cer- 
tainly, and  more  quickly  spring  up  into 
plants. 

The  Poplar  (populusj.  Natural  family 
amentacecg;  diceeia^  octandrioy  of  Linnieus.  In 
ancient  times  the  public  places  of  Rome  were 
planted  with  rows  of  this  tree,  whence  it  came  to 
be  called  arbor  populi^  and  from  this  probably 
we  derive  the  common  name  it  now  bears. 

There  are  about  sixteen  species  of  this  fiimily 
enumerated.  Their  general  aspect  is  that  of 
tall,  stndght,  and  light  trees,  with  the  branches 
in  general  rising  up  perpendicularly  instead  of 
spreading  out  horizontally. 

The  leaves  vary  in  size  and  shape  in  the  dif- 
ferent species;  generally  they  are  small,  oval, 
cordate,  or  deltoid,  with  long,  slender  petioles, 
and  light  coloured  on  the  under  side.  The  flowers 
are  male  and  female,  on  distinct  plants,  and  both 
are  arranged  in  the  form  of  an  amentum.  The 
flowers  appear  about  the  beginning  of  April,  and 
in  two  months  the  seeds  are  perfected. 

The  small-leaved  white  poplar  is  a  native  of 
most  parts  of  Europe;  but  it  is  doubtful  whether 
the  large-leaved  one,  the  abele,  be  a  native  of 
England, — at  all  events,  the  plants  of  it  were 
obtained  chiefly  from  Flanders  in  the  seventeenth 
century.  The  poplar  grows  very  rapidly.  In 
favourable  situations  it  will  make  shoots  three 
inches  in  diameter,  and  sixteen  feet  long,  in  the 
course  of  a  single  season.  The  loppings  of  the 
poplar  are  not  very  inflammable,  and  thus  they 
are  superior  to  those  of  the  elm,  and  many  other 
trees,  for  heating  ovens,  and  for  other  purposes 
in  which  the  loppings  of  trees  are  used. 

The  wood  of  the  poplar  is  soft,  and  it  is  far 
from  durable;  but  it  is  not  apt  either  to  swell 
and  shrink,  or  to  warp,  and  it  is  very  light,  so 
that  it  is  employed  for  butchers'  trays,  hogs' 
troughs,  and  other  artideSi  in  which  lightness 


and  cheapness  are  preferred  to  durability.  It 
is  possible,  in  consequence  of  the  rapidity  with 
which  the  poplar  grows,  and  the  ease  with  which 
it  can  be  worked,  that,  on  the  spot  where  it  is 
produced,  it  may  be  more  economical  for  com- 
mon household  purposes,  and  for  casks  and  pack- 
ages for  dry  goods,  than  more  durable  timber. 
It  is  a  tree  largely  cultivated  by  the  Dutch,  being 
well  adapted  to  their  moist  soil  and  climate. 
On  the  Continent  a  species  of  poplar  is  manu- 
factured into  thin  slices,  called  sparteriCy  which 
is  made  up  into  ladies^  bonnets.  The  seeds  of 
the  white  poplar,  also,  are  surrounded  with  a  sort 
of  cotton,  of  which  it  has  been  attempted  to 
manufacture  paper  and  even  cloth.  Pallas,  in 
his  voyages,  attempted  to  show  that  the  cotton 
of  the  Populus  alba  was  as  valuable  as  that  of 
America;  but  no  experiments  npon  it  have  yet 
been  successful. 

In  Holland,  the  hUick  poplar  is  also  much  cul- 
tivated. It  grows  rapidly,  is  cut  down  at  about 
twenty-four  years  old,  and  made  into  wooden 
shoes,  and  other  articles.  The  timber  is  of  nearly 
the  same  quality  as  that  of  the  white  poplar, 
perhaps  a  little  better;  and  it  is  used  for  almost 
the  same  purposes. 

The  trembling  poplar,  or  aspetiy  is  singular  on 
account  of  the  agitation  of  its  leaves  by  the 
slightest  breeze  that  can  stir.  It  is  very  gener- 
ally diffused,  and  the  timber  of  it,  though  it 
does  not  attain  quite  the  same  size,  is  applied  to 
the  same  purposes. 

The  leaves  of  almost  all  the  poplars  are  of  a 
pale  or  silver  colour  on  the  under  sides,  and  the 
twigs  are  flexible,  which  gives  them  an  agreeable 
variation  of  colour  when  agitated  by  the  wind. 
The  susceptibility  of  motion  is  one  of  the  acci- 
dental beauties  of  trees;  and  the  motion  of  the 
poplar  is  peculiarly  graceiid,  for  it  waves  in  one 
simple  sweep  from  the  top  to  the  bottom,  and 
the  least  breath  of  wind  stirs  it,  when  other  trees 
are  at  rest. 

The  Lombardy  poplar  grows  rapidly,  and 
shoots  in  a  compact  spire  to  a  great  height.  It 
is  not  so  hardy  as  the  others;  but  when  planted 
in  a  favourable  soil,  it  will  grow  at  the  rate  of 
four  or  five  feet  in  height  annually. 

The  timber  of  the  Lombardy  poplar  is  even 
worse  than  that  of  the  other  poplars;  but  for 
temporary  purposes  the  rapidity  of  its  growth  is 
some  compensation.  It  is,  perhaps,  the  lightest 
of  timber,  and,  therefore,  well  calculated  for 
packing-cases;  and  though  soft,  it  will  bear  some 
strain  without  breaking.  The  vessels  in  which 
the  people  of  Lombardy  carry  and  squeeze  their 
grapes  are  all  made  of  this  poplar;  and  tliey  also 
frequently  train  their  vines  to  the  tree.  In 
England  it  is  chiefly  used  as  an  ornamental  tree. 
The  Lombardy  poplar  is,  so  far  as  has  been  ob- 
served, the  only  spiry  tree  that  is  deciduous,  or 
sheds  its  leaves :  the  tree  which  it  most  nearly 
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resembles  in  its  form,  though  not  in  its  foliage, 
is  the  cypress. 

The  balaam  poplar  is  a  moderate  sized  conical 
tree,  a  native  both  of  Siberia  and  America ;  the 
buds  of  this  tree,  from  autumn  to  the  leafing  sea- 
son, are  covered  with  a  quantity  of  a  glutinous 
yellow  balsam,  which  often  collects  into  drops, 
and  is  pressed  from  the  tree  for  medical  nse. 
1'his  balsam  is  broaght  to  Europe  from  Canada 
ill  sheila.  It  is  smooth,  of  an  even  t«xture,  yel- 
low colour,  and  fragrant  sceat,  not  unlilce  the 
flavonr  of  Tolu  balsam.  In  Siberia  a  medicated 
wioeis  prepared  ^m  the  buds.which  is  diuretic, 
and  esteemed  by  the  inhabitant*  aa  serriceable 
in  scurvy.  The  grouse  and  other  game  birds 
feeding  on  these  bnds  during  vrinter,  acquiro  a 
flavour  which  is  mnch  Mteemed  by  epicures. 

All  tile  poplars  are  very  easily  r^sed  from 
cuttings;  they  prefer  a  moist  soil,  and  are  of  a 
very  rapid  growth,  but  do  not  last  long. 

The  chief  spetuea  and  varieties  are  thtu  dis- 
tinguished. 

TViiU  Poplar  (p.  alba  J,  with  roundish  leaves, 
angularly  indented,  and  downy  on  the  under 
side;  tmnlc  atraight,  and  covered  with  a  smooth 
whitish  bark,  A  variety  with  larger  leaves  is 
called  the  abele  poplar. 

Blaei  Poplar  (p,  nigra),  with  pointed,  ser- 
rated leaves;  shaped  like  the  letter  delta,  O,  and 
smaller  than  those  of  the  former  tree. 

Lomimrdy  Poplar  (p,  dilatata),  with  leaves 
smooth  on  each  side;  pointed,  serrated,  and  del- 
toid, broader  than  long.    Branohee  in  fbno  of  a 

Ayien,  or  TromMing  Poplar  (p.  trotnUaJ, 
with  roundish,  broadly  toothed  leaves,  smooth 
on  both  udes;  leabt^ks  oompreased,  and  long 
and  slender,  moving  with  the  least  breath  of 
wind. 

Baitam  Poplar  (p.  baltami/eraj,  with  oval 
point«d  leaves,  closely  Berrated,  and  netted  be- 
neath :  the  buds  are  resinoua,  and  of  a  pale  yel- 
low colour.  This  tree  is  of  a  very  quick  erowth, 
and  attdns  a  conwderable  size, 

Thb  Willow  (gaiix).  Natural  fcmily  amtn- 
taetos;  dktaa,  diandria,  of  LinnEus.  Of  the 
wiUow&mily  there  have  been  enumerated  about 
one  hundred  and  forty  species  and  varietjes. 
The  willow  is  a  light,  graecjiil,  and  quick  grow- 
ing tree,  with  generally  narrow,  lanceolate,  and 
serrated  leaves.  It  flourishes  on  the  banks  of 
rivers  and  lakes,  and  other  moist  situations,  and 
is  confined  chiefly  to  the  temperate  regions  of 
Europe  and  America.  Many  of  the  species  are 
distinguished  by  such  delicate  shades,  that  it 
becomes  very  difficult  to  particularize  and  dis- 
tinguiah  them.  Soil,  Ntuation,  and  climate, 
produce  so  considerable  a  change  in  their  appear- 
ance, as  to  render  it  difficult  to  determine  what 
are  spedea  and  what  are  varieties.  Those  kinds 
which  attwn  a  limber  mze,  are  chiefly  valued  for 


the  rapidity  of  their  growth,  they  prodoce  n 
great  bulk  of  trunk,  and  lop  in  a  short  tuna; 
and  the  bark  of  most  of  the  species  has  receDtl y 
been  used  in  tanning,  being,  at  an  average  of 
sorta,  about  half  as  valuable  aa  that  of  the  oak. 
One  great  uae  of  the  willow isfor  basket  making. 
The  basket-making  willows,  at  least  thooe 
most  generally  and  frequently  used  for  that  par- 
pose,  (for  baskets  may  be  made  of  the  twigs  of 
many  others) — are  the  otter  ftalui  viminaiUJ; 
and  ibsyeUoioiiiillotoCialu  tiltUvtaJ;  the  tiiD- 
ber  tree  is  the  while  mllow  (talix  alba  J;  aod 
the  ornamental  one,  the  VMeping  toiliow  ftalix 
Ba^lonkaJ. 


The  osier  is  a  native  of  moat  parta  of  Enrope, 
and  grows  spontaneously  in  fenny  places.  When 
allowed,  it  becomes  a  small  tree,  but  it  is  gener- 
ally cut  down  for  basket-work.  The  oaier  grows 
very  rapidly;  and  is  need  only  for  the  coarser 
basket-work,  unless  when  split  into  pieces.  On 
the  banks  of  large  rivers,  osier  beds  may  be 
planted  with  great  advantage;  and  the  osier  will 
also  thrive  in  dry  situations  if  the  soil  be  good. 
Cuttings  of  odeiB  take  root  very  readily,  and 
it  la  not  of  much  consequence  which  end  of 
them  be  put  into  the  ground.  They  are  of  great 
use  in  ^ving  oonsiatenoy  to  banka  and  embank- 
ments, whidi  Bt«  in  danger  of  being  washed 
away.  There  are  monyosier  l>eds  in  the  Thames, 
which  are  generally  cut  abont  once  in  three 
years,  and  are  veiy  profitable  to  their  proprie- 
tors. 

The  ahoots  of  the  yellow  willow  ore  much 
more  slender  than  those  of  the  oner:  they  are 
very  tough;  and  on  that  account  they  are  well 
adapted  for  the  finer  kinds  of  basket-work. 

In  common  language,  ouer  is  naed  for  almost 
any  willow  tree,  while  of  that  which  botanists 
call  the  osier  there  are  many  varieties. 

The  white  orboreacent  willow  grows  to  a  large 
uze,  by  the  udes  of  rivera;  and  when  the  wind 
agitates  its  twigs,  and  turns  np  the  silvery  udes 
of  its  leaves,  it  has  a  fine  appearance.  It  is  a 
native  of  moat  parts  of  Europe. 

The  weeping  willow  is  an^veof  the  Levant; 
but  it  thrives  very  well  In  England,  if  the  aitua- 
tion  be  not  loo  cold  for  it,  and  if  It  be  near 
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water.  It  runs  to  a  considerable  height,  and  no 
tree  can  be  more  graceful  on  the  margin  of  a  lake 
or  stream.  The  twigs,  which  hang  down  so 
beautifdllj,  are  tough,  as  well  as  long  and  slen- 
der; and  there  can  be  no  doubt  that  they  would 
answer  well  for  basket-making;  but  this  tree  is 
chiefly  introduced  on  acconnt  of  the  beauty  of 
its  appearance.  It  has  been  said,  that  the  first 
willow  was  planted  in  England  by  the  celebrated 
Alexander  Pope.  According  to  the  account  of 
tills  circumstance,  the  poet  having  received  a 
present  of  figs  from  Turkey,  observed  a  twig  of 
the  basket  in  which  they  were  packed  putting 
out  a  shoot.  He  planted  this  twig  in  his  garden, 
and  it  soon  became  a  fine  tree;  from  which  stock 
many  of  the  weeping  willows  in  England  have 
sprung.  This  tree,  so  remarkable  on  every  ac" 
.coant,  was  cut  down  a  few  years  ago. 

The  willow  has  not  only  been  noticed,  but 
employed  in  basket  work  in  this  country  from 
a  very  early  period,  and  there  is  some  probability 
that  the  Britons  taught  the  art  to  the  Romans, 
at  least,  from  the  mention  of  a  basket  brought 
to  Rome  by  painted  Britons,  in  Martial,  we 
should  be  led  to  infer  that  baskets  of  BritiBh 
manufectnre  were  esteemed  in  the  capital  of  the 
world. 

The  timber  of  the  willow  is  applicable  to  many 
purposes  similar  to  those  in  which  the  poplar  is 
employed,  and  in  toughness  it  is  fax  superior. 
The  ancient  Britons  sometimes  made  their  boats 
of  .basket-work  of  willow,  and  covered  them 
with  the  skins  of  animals :  they  were  remarka- 
bly light  and  buoyant. 

The  willow  is  used  extensively  in  the  manu- 
facture of  charcoal;  and  it  has  been  found  to  be 
superior  to  most  other  woods  in  producing  char- 
coal, for  gunpowder.  A  good  deal  depends, 
however,  upon  the  manufacture.  In  the  ordin- 
ary modes  of  making  charcoal,  by  building  the 
wood  up  in  a  pyramidal  form,  covering  the  pile 
with  day  or  earth,  and  leaving  a  few  air-holes, 
which  are  closed  as  soon  as  the  mass  is  well 
lighted,  combustion  is  imperfectly  performed. 
For  charcoal,  to  be  used  in  the  manufacture  of 
gunpowder,  the  wood  should  be  ignited  in  iron 
cylinders,  so  that  every  portion  of  vinegar  and 
tar  which  it  produces  should  be  suffered  to  es- 
cape. In  India,  charcoal  is  manufactured  by  a 
particular  caste,  who  dwell  entirely  in  the  woods, 
and  have  neither  intermarriage  nor  intercourse 
with  the  Hindoo  inhabitants  of  the  open  country. 
They  bring  down  their  loads  of  charcoal  to  par- 
ticular spots,  whence  it  is  carried  away  by  the 
latter  people,  who  deposit  rice,  clothing,  and  iron 
tools,  a  payment  settled  by  custom.  The  be- 
nevolent bishop  Heber  wished  to  mitigate  the 
condition  of  these  unfortunate  people,  but  he 
found  that  he  could  not  break  through  the  Hin- 
doo prejudice  against  them.  Evelyn,  in  his 
S3'lva,  fears  that  the  progress  of  our  iron  man- 


u&cture  would  lead  to  the  destruction  of  all  our 
timber,  in  the  preparation  of  charcoal  for  fur- 
naces. He  did  not  foresee  that  we  should  find 
a  substitute,  by  charring  pit  coal  into  coke.  In 
1788,  there  were  eighty-six  iron  furnaces  in 
England,  of  which  twenty-six  were  heated  by 
charcoal  of  wood;  in  1826,  there  were  three 
hundred  and  five,  all  served  by  coke. 

The  flowers  of  the  sallow  willow  make  their 
appearance  about  the  10th  of  March;  and  those 
of  the  others  follow  in  succession.  The  leaves 
are  out  by  the  second  week  of  April.  They  are 
all  of  uncommon  facility  of  propagation  and 
culture,  and  are  readily  raised  from  cuttings. 
Plantations  for  basket-work  or  hoops,  should  be 
made  on  deep  loamy  soil  on  the  banks  of  rivers, 
within  reach  of  water,  but  by  no  means  satur- 
ated with  it.  Few  i^rillows  are  either  bog  or 
marsh  plants.  The  cuttings  should  be  of  two 
year's  wood,  or  the  strongest  portions  of  one 
year's  growth,  two  and  a  half  feet  long,  one  foot 
and  a  half  of  which  should  be  put  into  the 
ground.  They  are  commonly  planted  in  rows 
two  and  a  half  feet  distant  each  way.  After  three 
years  they  should  be  cut  down  to  the  first  planted 
head;  after  this  the  stock  will  afibrd  an  annual 
crop  of  twigs.  According  to  Dr  Hunter,  willow 
plantations  yield  £5  per  acre  and  upwards,  ac- 
cording to  situation  and  demand. 

Among  the  many  uses  to  which  the  willow 
was  applied  by  the  Romans,  was  that  of  binders 
to  tie  up  the  vines  to  their  poles.  Regular 
plantations  of  the  willow  were  raised  for  this 
purpose.  The  weeping  willow,  so  called  fix>m 
its  pendulous  brandies  and  leaves,  which  often 
contain  a  crystal  drop  of  water  at  their  points, 
was  the  emblem  of  grief  and  disappointment. 
Thus  Shakspeare  writes,  '^I  ofiered  him  my 
company  to  a  willow  tree  to  make  him  a  garland,, 
as  being  forsaken."  It  is  probable  that  under 
those  trees,  the  children  of  Israel  mourned  their 
captivity.  "By  the  rivers  of  Babylon,  there  we 
sat  down,  yea,  we  wept  when  we  remembered 
Zion.  We  hanged  our  harps  upon  the  willows 
in  the  midst  thereof." — Psalms. 

The  salix  herbacea,  Which  is  not  a  herbaceous 
plant,  as  the  name  would  imply,  but  really  a 
tree,  is  the  smallest  of  all  trees  yet  known,  being 
only  from  one  to  three  inches  in  height,  even 
when  of  mature  age. 

Thb  Mountain  Ash  (pyrus  aucupariaj,  Na- 
tural fiunily  rosacece;  icosandriay  di-pentagineay 
of  Linnsus.  This  is  also  called  the  toild  service^ 
quicibeamy and  raufan  tree*  This  tree  grows  natur- 
ally in  many  parts  of  England,  and  is  frequently 
introduced  into  plantations  and  ornamental 
shrubberies,  both  for  the  beauty  of  the  leaves, 
and  the  brilliant  red  of  its  dusters  of  berries. 
In  the  south  of  England  it  Lb  rardy  permitted 
to  grow  to  any  height;  but  in  the  northern  coun- 
ties, and  in  Scotland  and  Wales,  it  frequently 
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attains  a  considerable  size.  The  stems  are  covered 
with  a  smooth  gray  bark;  the  branches,  while 
young,  have  a  purplish  brown  bai-k,  and  the 
leaves  are  winged.    They  are  composed  of  eight 
or  nine  pair  of  long  narrow  lobes,  terminated  by 
an  odd  one.    The  lobes  are  about  two  inches 
long,  and  Imlf  an  inch  broad  towards  the  base, 
ending  in  acute  points;  and  are  sharply  sawed 
on  their  edges.    The  leaves  on  the  young  trees 
in  the  spring,  are  hoary  on  their  under  mde, 
which  about  midsummer  goes  off;  but  those  upon 
the  older  branches  have  very  little  at  any  season. 
The  flowers  are  produced  in  large  bunches  almost 
in  form  of  umbels,  at  the  end  of  the  branches. 
They  are  composed  of  fine,  spreading,  concave 
petals,  shaped  like  those  of  the  pear  tree,  but 
smaller;  these  are  succeeded  by  roundish  berries 
growing  in  lai^  bunches,  which  have  a  depres- 
sion on  the  top,  and  are  of  a  bright  red  when 
ripe.    The  buds  of  this  tree  begin  to  open  about 
the  beginning  of  April.    The  leaves  are  out  by 
the  middle  of  the  month,  and  the  flowers  are  in 
full  blow  by  the  sixth  of  May.    This  tree  is 
raised  from  seeds,  which,  when  planted,  frequently 
remain  till  the  second  spring  before  they  make 
their  appearance.    In  the  following  spring  the 
young  trees  should  be  planted  out.    It  may  also 
be  raised  from  layers;  but  trees  from  these  are 
not  so  handsome  as  seedlings.    It  will  grow  in 
almost  any  soil  or  exposure,  flourishing  on  moun- 
tains, or  in  woods  and  thickets;  and  is  so  hardy 
as  never  to  be  affected  by  the  severity  of  the 
weather.     In  autumn,  when  loaded  with  its 
clusters  of  red  berries,  it  has  a  rich  and  striking 
effect  among  shrubberies  and  ornamental  grounds. 
The  wood  is  used  for  tools,  and  was  formerly 
made  into  bows. 

Another  species,  the  true  service,  we  have 
already  shortly  described  under  the  head  of  fruit 
trees. 

Laburnum  (cytisusj.  This  family  of  orna- 
mental shrubs  belongs  to  the  leffuminosm  or  pea 
tribe,  to  which  they  are  allied  by  the  similarity 
of  their  organs  of  fructification.  They  may 
be  considered  rather  as  shrubs  than  trees,  and 
are  very  ornamental  from  the  handsome  form  of 
their  leaves,  which  are  composed  of  small  oval 
leaflets,  and  the  beauty  of  their  dependent  ra- 
cemes of  gay  coloured  flowers.  There  are  two 
species  of  the  common  laburnum,  which  are  so 
much  alike,  as  often  to  be  confounded  together, 
llie  e,  alpinus  is  the  tree  laburnum,  whose 
timber  is  much  prized  by  cabinet  makers  and 
turners  for  its  hard,  compact,  durable  structure, 
and  which  is  called  false  ebony  by  the  French. 
Hares  and  rabbits  are  so  fond  of  the  bark  of  this 
species,  that  it  is  frequently  planted  on  the  out- 
skirts of  other  plantations  in  order  to  protect 
the  more  valuable  trees.  Though  eaten  to  the 
ground  in  winter,  it  wiU  spring  again  next 
season;  and  thus  afford,  a  constant  8upj)ly  for 


these  animals,  so  as  to  save  the  other  trees  till  of 
a  size  to  resist  their  attacks.  The  timber  has 
been  sold  as  high  as  ten  shillings  per  foot,  and 
is  most  valuable  when  grown  in  light  loams  and 
sandy  soils. 

Even  of  the  small  size  to  which  it  is  permitted 
to  grow,  this  wood  is  used  for  many  purposes, 
as  wedges,  pulleys,  pegs,  and  handles  of  knives, 
and  other  instruments.  When  of  larger  dimen- 
sions, no  timber  is  fitter  for  cabinet  work  of  all 
kinds.  It  takes  a  fine  polish,  looks  well,  and  is 
durable.  Chairs  made  of  it  are  stronger  than 
those  made  of  mahogany.  It  has  been  objected 
to  the  wood,  however,  that  in  consequence  of 
its  oily  nature,  it  does  not  hold  glue  so  well  as 
the  drier  woods.  This  property,  on  the  other 
hand,  fits  it  well  for  pins,  blocks,  and  cogs,  in 
mill-work,  as  its  unctuous  nature  prevents  it 
fr^m  being  abraded.  Many  of  the  purposes  for 
which  it  was  once  used,  are  now  supplied  by 
lignum  vitce,  which  is  a  harder  wood,  and  still 
more  unctuous;  but  it  is  more  splintry.  For 
pillars,  bed  posts,  feet  for  tables,  and  other  pur- 
poses, laburnum  wood  is  well  adapted,  and  fre- 
quently used. 

The  seeds  are  possessed  of  narcotic  and  pois- 
onous qualities;  and  it  is  said  that  if  a  garland 
of  the  flowers  be  worn  around  the  neck,  that 
they  produce  headache. 

The  purple-flowered,  and  winged-leaved  spe- 
cies, purpureus  and  toolffaricus,  are  very  hand- 
some and  ornamental  shrubs,  and  are  frequently 
engrafted  on  stocks  of  the  common  labumum 
five  or  six  feet  in  height. 

The  medioago  arbarea  is,  as  we  have  already 
stated,  supposed  to  be  the  cytisus  alluded  to  by 
Vii^l  and  the  ancients. 

The  Pigeon  Pea  fcytutu  ectgan)^  is  frequently 
planted  in  the  West  India  islands  chiefly  in  rows, 
as  a  fence  to  the  sugar  plantations;  and  will 
thrive  on  very  barren  land.  The  seed  is  eaten 
by  the  negroes,  and  is  esteemed  a  wholesome 
pulse.  In  the  island  of  Martinico,  the  better 
sort  of  people  hold  it  in  estimation,  and  prefer 
it  to  the  European  pea :  the  chief  use  of  it  in 
Jamuca  is  for  feeding  pigeons,  whence  its  name. 
The  branches,  with  the  ripe  seed  and  leaves,  are 
given  to  feed  hogs,  horses,  and  other  cattle,  which 
grow  very  fat  on  them. 

Acacia  (robinia).  Natural  family  tegumin" 
osos;  diadelphiay  decandriay  of  Linnaeus.  This 
is  a  family  of  useful  and  ornamental  trees;  nadves 
of  America,  and  allied  in  their  general  appear- 
ance to  the  foregoing.  The  common  acacia  is  a 
thriving,  fast  growing  tree,  of  middling  stature, 
and  ornamental  when  young;  and  very  well 
adapted  for  copse  wood  and  rough  timber.  The 
leaves  come  out  late  in  spring,  and  fell  off  early 
in  autumn,  like  those  of  the  ash. 

This  is  the  hcust  tree  of  America,  the  timber 
of  which  is  much  valued  there,  and  is  said  to 
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he  superior  to  that  of  the  laburnum,  being 
close  grained,  hard,  and  finely  veined,  and 
highly  valued  by  the  turner.  Being  of  a  very 
incorruptible  nature,  it  is  also  valuable  for  posts, 
rails,  and  gates,  many  of  which,  made  of  this 
wood,  have  remained  fresh  for  nearly  a  century. 
Its  delicate,  finely-shaped,  pinnated  leaves,  and 
white,  pendiilous,  odorous  flowers,  also  recom- 
mend it  as  an  ornamental  shrub.  It  thrives  best 
in  a  deep  sandy  soil,  and  sheltered  situation,  and 
throws  up  suckers  abundantly  from  the  roots, 
thus  adapting  it  for  coppice  wood.  It  is  also 
recommended  as  possessing  superior  qualities  to 
the  oak  for  ship-building;  but  its  comparative 
scarcity  has  hitherto  prevented  its  extensive  use 
in  thb  department. 

Dogwood  (cornus).  Natural  family  eapri- 
fol%0i;  tetrandria,  monogynia,  of  Linmeus.  There 
are  ten  or  eleven  species  of  this  family,  all  char- 
acterised by  the  hardness  of  their  wood.  The 
larger  kinds  are  very  ornamental  and  hardy 
shrubs,  not  only  from  the  beauty  of  the  flowers, 
and  the  gay  colour  of  the  berries,  but  also  from 
the  diversified  colours  of  their  barksv  and  young 
shoots,  which  have  a  lively  effect,  especially  in 
winter,  among  other  more  monotonous  shrub- 
bery. The  great-flowered,  c.  Jhriday  an  American 
species^  is  thus  described  by  Michaux: — ^The 
dogwood  sometimes  reaches  thirty  to  thirty-five 
feet  in  height,  and  nine  or  ten  inches  in  diame- 
ter; but  it  does  not  usually  reach  more  than 
eighteen  or  twenty  feet.  The  trunk  is  strong, 
and  is  covered  with  a  blackish  bark,  chopped 
into  many  small  portions,  which  are  often  in  the 
shape  of  squares  more  or  less  exact.  The  branches 
are  proportionally  less  numerous  than  on  other 
trees,  and  are  regularly  disposed  nearly  in  the 
form  of  crosses.  The  young  twigs  incline  up- 
wards in  a  semicircular  direction.  The  leaves 
are  opposite,  about  three  inches  in  length,  oval, 
of  a  dark  green  above,  and  whitish  beneath. 
The  upper  sur&ce  is  very  distinctly  sulcated. 
Towards  the  close  of  summer  they  are  often 
marked  with  black  spots;  and  at  the  approach 
of  winter  they  change  to  a  dull  red.  The  flowers 
are  full  blown  about  the  middle  of  May,  before 
the  leaves  have  yet  unfolded  themselves.  The 
flowers  are  small,  yellowish,  and  collected  in 
bunches,  which  are  surrounded  with  a  very  large 
involucre,  composed  of  four  white  floral  leaves, 
sometimes  inclining  to  violet.  This  constitutes 
all  the  beauty  of  the  flowers,  which  are  very 
numerous;  and  which  in  their  season  robe  the 
tree  in  white,  like  a  full  blown  apple  tree,  and 
render  it  one  of  the  fcurest  ornaments  of  the 
American  forest.  The  berries  are  of  a  vivid 
glossy  red,  of  an  oval  shape,  and  always  united. 
They  remain  upon  the  trees  till  the  first  fr'osts, 
when,  notwithstanding  their  bitterness,  they  are 
devoured  by  the  robin,  or  migratory  thrush, 
which  about  this  period  arrives  from  the  northern 


regions.  The  wood  is  hard,  compact,  heavy,  and 
fine  grained,  and  is  susceptible  of  a  brilliant 
polish.  The  alburnum  is  perfectly  white,  and 
the  heart  is  of  a  chocolate  colour.  This  tree  is 
not  large  enough  for  works  which  require  pieces 
of  considerable  volume;  it  is  used  for  the  handles 
of  light  tools,  and  agricultural  implements,  cogs 
of  mill  wheels,  and  other  purposes.  The  inner 
bark  is  extremely  bitter,  and  has  been  used  in 
agues :  it  will  also  make  a  good  ink,  in  the  pro- 
portion of  h&lf  an  ounce  of  the  bark  to  two 
scruples  of  sulphate  of  iron;  and  the  same  quan- 
tity of  gum  Arabic  mixed  with  sixteen  ounces 
of  rain  water. 

This  species  grows  and  blossoms,  but  does  not 
bear  berries  in  Britain. 

The  Common  Cornel  Cherry  (cornus  mascula)^ 
blossoms  early  in  this  country,  and  bears  hand- 
some berries,  which  were  formerly  made  into 
tarts,  and  formed  the  rob  de  comis.  The  wood 
is  very  hard,  and  is  celebrated  by  Virgil  as  a 
material  for  warlike  weapons,  **5<ma  hello  cornus,'* 
The  common  and  blue-berried  cornels  have 
red  twigs,  and '  are  used  as  ornamental  shrubs. 
The  wood  of  both  is  hard  and  useful,  and  an  oil 
may  be  extracted  from  the  berries.  The  wood 
of  the  common  dogwood  makes  a  very  superior 
charcoal,  used  in  the  manufacture  of  the  finest 
kinds  of  gunpowder. 

The  dwarf  species,  (succka)  is  common  in  the 
highlands  of  Scotland,  and  other  alpine  regions; 
and  its  berries  are  esteemed  tonic  and  stomachic. 

'LjL}ncB,vrooj>(gudUheria  virgata).  Natural  family 
annonacedB;  pofyandrtciy  polygynia^  of  Linneus. 
This  tree  is  a  native  of  Jamaica;  and  though  of 
moderate  size,  is  one  of  the  most  useful  and  valu- 
able in  the  island.  It  possesses  in  a  high  degree 
the  qualities  of  toughness  and  elasticity,  and  is, 
on  this  account,  extremely  well  adapted  for  the 
shafts  of  light  carriages,  and  all  those  uses  where 
light,  strong,  but  elastic  timber  is  required.  Ash 
of  the  very  best  qualities  is  found  to  be  inferior 
to  thb  wood,  both  in  strength  and  elasticity; 
while  the  ash  is  open  in  the  grain,  whereas  the 
other  is  close  and  compact. 

1  he  leaves  are  ovate,  acuminate,  very  smooth, 
with  very  short  footstalks.  The  blossoms  are 
pedunculate,  axillary,  and  single-flowered. 

Hawthorn  (craUBgus),  Natural  family  rosa- 
ee<B ;  icosandrta^  di-pentagyniay  of  Linnsus. 
This  is  a  family  of  hard- wooded  trees,  both  use- 
ful and  ornamental.  The  common  hawthorn, 
c.  oxyca/rUhay  or  sharp  spined,  is  the  best  hedge 
plant  in  Europe;  and  some  of  its  varieties  are 
also  very  beautiful  and  ornamental,  when  in  full 
blossom.  The  flowers  appear  in  May;  hence  the 
popular  name  of  May  or  May  blossom.  One 
variety,  the  Glastonbury  thorn,  to  which  the 
monks  of  the  dark  ages  attached  a  popular  lej^end, 
flowers  in  January  or  February,  and  in  favour- 
able seasons  and  situations,  as  early  as  Christmas. 
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When  young,  the  hawthorn  springs  up  very 
rapidly;  a  shoot  of  a  angle  yaar  being  sufficient 
for  a  walking-stick.  It  thus,  if  well  pruned  and 
kept  down,  very  quickly  grows  into  a  thick  and 
intricately  woven  hedge.  When  it  arrives  at 
the  height  of  a  tree,  however,  it  makes  wood 
veiy  slowly,  and  lives  to  a  great  age.  The  tnmk 
of  an  old  hawthorn  has  a  gnarled,  rough,  and 
very  picturesque  effect,  supporting  Its  crown  of 
brutches,  white  with  innnmerable  blossoms. 
Sometimes  these  trunks  split  into  two  or  more 
diviuons,  and  thus  In  time  gradually  becoming 
covered  over  with  an  extension  of  the  bark, 
nppear  as  distinct  stems. 

The  timber  of  the  hawthorn  is  extremely 
hard  and  durable,  and  fit  for  many  purposes  of 
utility.  There  are  several  distinct  species,  and 
many  varieties  of  the  hawthorn,  all  natives  of 
Europe  and  America.  The  double-flowering  is 
one  of  the  most  ornamental  for  shrubberies. 
The  fi^t  of  the  sw«et-sccnted,  odoratuaima,  is 
reckoned  very  agreeable;  and  that  of  the  axaroU 
u  much  esteemed  in  the  sonth  of  Europe  :  in 
this  country  it  rarely  arrives  at  perfection. 


UlHOaANT,    UOKtHIVTrEX,    TSAE,    MAQHOLU, 
TULIP  TBBB,  &C. 


....... — ~.r  Trbb  (twUtinta  mahogani).  Na- 
tural family  tatliaeea;  dtcandria,  monogynia,  of 
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Linmeus.  This  b  a  very  large  and  graceful 
with  numerous  spreading  branches.  The  trunk  is 
of  great  KZe,  covered  with  a  rough,  scaly,  brown 
bark,  which  on  the  younger  branches  is  of  a  gray 
colour.  The  leaves  are  compound;  the  leaflets 
are  pinnated,  in  three  or  four,  rarely  five  pairs, 
without  any  odd  one  at  the  top.  They  are  en- 
tire, ovately  lance-shaped,  oblique,  reclining, 
smooth,  and  alxtut  two  inches  and  a  half  long. 
I'he  ilowetB  are  small,  of  a  white  colour;  the 


calyx  bell-shaped.  The  capsule  b  OTate,  large, 
five-celled,  and  contuns  numerous  compresMd 
seeds.  It  b  a  naUve  of  the  West  India  thUthI*, 
and  the  warmer  parts  of  the  adjoining  contineat 
of  America;  and  has  become  celebi^ed,  and  in 
request,  from  the  beauty  and  durability  of  il« 
wood.  The  trees  on  the  Bahama  lalandg  are  not 
BO  large,  hut  are  more  curiously  veined;  and  are 
known  in  Europe  as  Madeira  wood. 

Svittenia  inaii>ff<mi  is,  perhaps,  the  most 
majestic  of  trees;  for  though  some  rise  t«  a  greater 
height,  thb  tiee,  like  the  oak  and  the  cedar, 
impresses  the  spectator  with  the  strongest  feelings 
of  its  firmness  and  duration.  In  the  rich  ts]- 
leys  among  the  mountains  of  Cuba,  and  thoae 
that  open  upon  the  bay  of  Honduras  the 
nuhoganyexpanda  to  sogiantatrunk,  divides  into 
so  many  massy  arms,  and  throvrs  the  shade  of 
its  shining  green  leaves,  spotted  with  tufts  of 
pearly  flowers,  over  so  vast  an  extent  of  snrfiace, 
that  it  is  difficult  to  Im^ine  a  vegetable  pro- 
duction combining  in  such  a  degree  the  qualitiea 
of  elegance  and  strength,  of  beauty  and  sublim- 
ity. The  predse  period  of  its  growth  ia  iMt 
accurately  known;  but  as,  when  large,  it  changes 
but  little  during  the  life  of  b  man,  the  time  of 
its  arriving  at  maturity  is  probably  not  leaa  than 
two  hundred  years.  Some  idea  of  its  size,  and 
also  of  its  commercial  value,  may  be  formed 
bom  the  fact  that  a  single  log,  imported  at  IJr- 
erpool,  weighed  nearly  seven  tons;  was  in  the 
first  instance,  sold  for  £378;  resold  for  £S2S;  and 
would,  had  the  dealers  been  certun  of  its  quality, 
been  worth  £1000.  Mahogany  of  remarkable  fine- 
ness is  very  costly,  being  much  prized  as  afiuiey 

As  b  the  ease  with  much  other  timber,  the 
finest  mahogany  trees,  both  for  use  and  qoality, 
are  not  in  the  most  accessible  situations;  and  as 
it  b  always  imported  in  large  nuuoea,  the  trans- 
portation of  it  for  any  distance  overland  ia  so 
difficult,  that  the  very  best  trees,  both  on  the 
islands  and  on  the  main  land — those  that  grow 
in  the  rich  inland  valleys — iefj  the  means  of 
removal  possessed  by  the  natives.  Maaees  of 
from  six  to  eight  tons  are  not  very  easily 
moved  in  any  country;  and  In  a  mountainous 
and  rocky  one,  where  much  attention  b  not  paid 
to  mechBnicsl  power,  tomove them  is  imposnble. 
In  Cuba,  the  inhabitants  have  neither  enterprise 
nor  skill  adequate  to  felling  the  mahogany  trees, 
and  transporting  them  to  the  shore;  and  liina  the 
finest  timber  remains  unused. 

The  discovery  of  thia  beautlAil  timber  was 
accidental,  and  its  introduction  fnto  notice  was 
slow.  The  first  mention  of  it  is  that  it  was  used 
in  the  repair  of  some  of  Sir  Walter  Raleigh's 
ships,  at  Trinidad,  in  1597.  Its  finely  varie- 
gated tints  were  admired;  but  in  that  age  the 
dream  of  El  Dorado  caused  matters  of  more 
value  to  be  neglected.  The  first  that  was  l»ought 
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to  England  was  about  the  beginning  of  the  last 
century;  a  few  planks  having  been  sent  to  Dr 
Gibbons,  of  London,  by  a  brother  who  was  a 
West  India  captain.  The  Doctor  was  erecting 
A  house  in  King  Street,  (Movent  Garden,  and  gave 
the  planks  to  the  workmen,  who  rejected  it  as 
being  too  hard.  The  Doctor^s  cabinet  maker, 
named  Wollnston,  was  employed  to  make  a 
candle-box  of  it,  and  as  he  was  sawing  up  the 
plank  he  also  complained  of  the  hardness  of  the 
timber.  But  when  the  candle-box  was  finished, 
it  outshone  in  beauty  all  the  Doctor's  other  fur- 
niture, and  became  an  object  of  curiosit}^and 
exhibition.  The  wood  was  then  taken  into 
favour:  Dr  Gibbons  had  a  bureau  made  of  it, 
and  the  Duchess  of  Buckingham  another;  and 
the  despised  mahogany  now  became  a  prominent 
article  of  luxury,  and  at  the  same  time  raised  the 
fortunes  of  the  cabinet  maker,  by  whom  it  had 
been  at  first  so  little  regarded. 

The  mahogany  tree  is  found  in  great  quanti- 
ties on  the  low  and  woody  lands,  and  even  upon 
the  rocks  in  the  countries  on  the  western  shores 
of  the  Caribbean  sea,  about  Honduras  and  Cam- 
peachy.  It  is  also  abundant  in  the  islands  of 
Cuba  and  Hayti,  and  it  used  to  be  plentifiil  in 
Jamaica,  where  it  was  of  excellent  quality;  but 
most  of  the  larger  trees  have  been  cut  down.  It 
was  formeriy  abundant  on  the  Bahamas,  where 
it  grew,  on  the  rocks,  to  a  great  height,  and  four 
feet  in  diameter.  In  the  earliest  periods  it  was 
much  used  by  the  Spaniards  in  ship  building. 
When  firat  introduced  by  them  it  was  very  dark 
and  hard,  and  without  much  of  that  beautiful 
variety  of  colour  which  now  renders  it  superior 
to  all  other  timber  for  cabinet  work;  but  it  was 
more  durable,  and  took  a  higher  polish  with  less 
labour.  At  that  time  it  was  called  Madeira 
wood,  though  it  appears  to  have  come  from  San 
Domingo  (Hayti)  and  the  Bahamas.  Of  course 
it  wai|. wholly  unknown  to  the  ancients.  It  was 
first  introduced  in  the  sixteenth  century,  but  it 
was  not  generally  used  in  England  till  the  eigh- 
teenth. 

This  tree  so  far  corresponds  with  the  pine 
tribe,  that  the  timber  is  best  upon  the  coldest 
soils,  and  in  the  most  exposed  situations.  When 
it  grows  upon  moist  soils  and  warm  lands,  it  is 
soft,  coarse,  spongy,  and  contains  sap-wood,  into 
which  some  worms  will  eat.  That  which  is 
most  accessible  at  Honduras  is  of  this  descrip- 
tion; and  thenforo  it  is  only  used  for  coarser 
works,  or  for  a  ground  on  which  to  lay  veneers 
of  the  choicer  sorts.  For  the  latter  purpose  it 
is  well  adapted,  as  it  holds  glue  better  than  deal, 
and,  when  pixyperiy  seasoned,  is  not  so,  apt  to 
warp  or  to  be  eaten  by  insects.  When  it  grows 
in  &vourable  situations,  whero  it  has  room  to 
spread,  it  is  of  much  better  quality,  and  puts 
out  large  branches,  the  junctions  of  which  with 
the  stem  furnish  those  beautifiilly  curled  pieces 


of  which  the  choicest  veneers  aro  made.  When 
among  rocks,  and  much  exposed,  the  size  is 
inferior,  and  Uieroisnotso  much  breadth  or  var- 
iety of  shading;  but  the  timber  is  far  superior, 
and  the  colour  is  moro  rich.  The  last  descrip- 
tion is  by  &r  the  strongest,  and  is  therefore  the 
best  adapted  for  chairs,  the  legs  of  tables,  and 
other  purposes  in  which  a  moderate  size  has  to 
bear  a  considerable  stnun.  Since  the  produce  of 
Jamaica  has  been  nearly  exhausted,  thero  aro 
only  two  kinds  known  in  the  market.  Bay 
wood,  or  that  which  is  got  from  the  continent 
of  America,  and  Spanish  wood,  or  the  produce 
of  the  islands  chiefly  of  Cuba  and  Hayti. 
Though  the  Bay  wood  be  inferior  to  the  other 
both  in  value  and  in  price,  it  is  often  very  beauti- 
fnl,  and  may  be  obtained  in  logs  as  laige  as  six 
feet  square.  It  is,  however,  not  nearly  so  com- 
pact as  the  other;  tho  grain  is  apt  to  rise  in 
polishing,  and,  if  it  be  not  covered  by  a  water- 
proof varnish,  it  is  very  easily  stained.  It  also 
giffes  to  the  tool  in  carving,  and  is  not  well  adapted 
for  <HiiamentB.  Spanish  wood  cuts  well,  takes 
a  fine  polish,  resists  scratches,  stains,  and  frac- 
tures much  better,  and  is  generally  the  only  sort 
upon  which  much  or  delicate  workmanship 
should  be  expended.  The  colours  of  mahogany 
do  not  come  well  out  without  the  application  of 
oil  or  varnish;  and  if  the  best  sorts  be  often 
washed  with  water,  or  long  macerated  in  it,  they 
lose  their  beauty,  and  become  of  a  dingy  brown. 
The  red  is  deepened  by  alkaline  applications,  espe- 
cially lime-water;  but  strong  adds  destroy  the 
colour.  When  the  sur&oe  is  covered  by  a  colour- 
less varnish,  which  displays  the  natural  tints 
without  altering  any  of  them,  good  mahogany 
appears  to  the  greatest  advantage. 

Another  species,  the  feMfuffa,  or  East  India 
mahogany,  is  a  very  large  tree.  It  grows  in  the 
mountainous  parts  of  central  Hindostan,  rises  to 
a  great  height  with  a  straight  trunk,  which, 
towards  the  upper  part,  throwsout  many  branches. 
The  head  is  spreading,  and  the  leaves  have  some 
resemblance  to  those  of  the  American  species. 
The  wood  is  of  a  dull  red  colour,  not  so  beauti- 
ful as  common  nftthogany,  but  much  harder, 
heavier,  and  more  durable.  The  natives  of  India 
account  it  the  most  lasting  timber  that  their 
country  produces,  and  therefore  they  employ  it 
in  their  sacred  edifices,  and  upon  every  occasion 
where  they  wish  to  combine  strength  with  dura- 
bility. 

The  chloroxylon  is  chiefly  found  in  the  moun- 
tains of  the  Sirears,  that  run  parallel  to  the  bay 
of  Bengal,  to  the  north-east  of  the  mouth  of  the 
river  Godovery.  The  tree  does  not  attain  the  same 
size  as  either  of  the  former,  and  the  appearance 
of  the  wood  is  different.  It  is  of  a  deep  yellow, 
nearly  of  the  same  colour  as  box,  from  which  it 
does  not  differ  much  in  durability;  and  it  could 
be  applied  to  the  same  purposes. 

St 
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UahogHDy  bark  has  lieen  Bscertalned  hy  Dra 
Wright  and  lini,  to  posseas  oil  the  febrifuge 
qtulitiea  of  the  PeniTian  bark,  and  has  been 
employed  inetmd  of  this  latter.  It  b  said, 
indeed,  to  cont^n  a  larger  proportion  of  the  bitter 
principle  than  the  Pemvian  bark,  and  to  have 
other  qualitiee  to  recommend, it  in  medicine. 

LiaNoi(TiT.s.  The  lignummta  of  coramerce 
(ffuaiacum  offleindle)  is  a  dark-looking  eTergreen, 
end  grows  to  s  grent  siEa  in  the  West  India 
islands,  of  which  it  U  a  native.  It  bean  blue 
llowera,  which  ar«  ancceeded  by  roundieh  cap- 
rales.  In  its  native  eliniato  the  lignnmvitte  is 
a  veiy  haidy  tree,  and  ret^ns  its  gieenneas  in 
the  dryest  weather.  It  strikes  its  roots  deep 
into  the  ground,  and  thus  defies  the  hurricane  as 
well  as  the  drought.  The  bark  i*  hard,  smooth, 
and  brittle;  and  the  wood  ia  of  a  yellowish,  or, 
rather  olive  colour,  with  the  groin  erosaing  in  a 
sort  of  irregular  lozenge-work.  Lignnmvitie 
is  the  weightiest  timber  with  which  we  are 
acquainted,  and  it  is  the  most  difficult  to  work. 
It  con  hardly  be  split,  but  breaks  into  pieoea  like 
a  stone  or  crystallized  metal.  Itisfullof  leduoua 
juice,  which  prevents  oil  or  water  from  working 
into  it;  and  it  is,  therefore,  proof  ag^nst  decay. 
Its  weight  and  hardneaa  make  it  the  very  b^ 
timber  for  stampets  and  mallets  of  all  sorts;  and 
its  reeinooB  matter  fits  It  the  beet  for  the  sheaves 
or  pulleys  of  blocks,  and  for  friction  rollers  and 
castors.  A  sheave  of  lignumvitae  cuts  a  wooden 
pin  less,  and  is  leas  cut  by  a  metal  one,  than  a 
sheave  of  any  other  timber;  while  its  own  sap 
makes  It  work  as  smoothly  as  other  timber  even 
when  smeai«d  with  grease,  black  lead,  or  any 
other  anti-attrition  application.  Ugnumvitte  is 
much  used  in  onr  dock-yards  for  leaves;  and 
iU  application  may  be  seen  upon  a  gnnd  scale. 
In  the  beautiful  block-machinery  at  Portmnouth. 

When  fiill  grown,  the  largest  lignumvits  trera 
Are  from  forty  to  fifty  feet  in  height,  oad  from 
Fourteen  to  eighteen  inches  in  diameter.  Like 
tlie  other  resinous  trees,  it  contains  eapwood, 
which  is  of  lighter  colour  than  the  heart;  bn^ 
though  not  so  hard,  the  light  part  ia  a  weighty 
and  strong  timl>er,andnotliatleto  separate  from 
the  other. 

The  resin  of  the  lignnmvitie,  gum  ffuaiacua 
of  the  shops,  may  be  obtained  by  bleeding  the 
live  tree,  and  also  by  boiling  the  chips  and  saw- 
dnstof  thewood.  It  is  aromatic,  slightly  bitter, 
and  prescribed  in  chronic  rhenmatiama,  and  other 
diseases.  The  capsules  and  also  the  bark  are 
aperient,  and  need  in  medicine,  the  former  being 
the  more  powerful. 

The  lignnmvttn  has  been  roared  by  artificial 
heat  In  thia  country;  but,  as  it  grows  alowly 
even  in  the  West  Ind<i^  its  growth  here  must 
of  course  be  still  alower.  and  theteforo  it  does 
not  admit  of  being  cultivated,  except  in  botani- 
cal colledlons,  or  as  a  cniiodty. 


The  Tbak  Tkbb  (icetonia  grandU).     Nttunl 
fomily  vtrbcHoeeiB;    penUindria,   monOffjfMth  <'f 


Linneua,  It  is  extensively  used  in  the  £  ist,  in 
the  construction  of  houaea  and  temples ;  and  its 
leaves  furnish  a  purple  dye  of  much  brilliancy. 
This  interesting  tree  ia  called  teeea  in  Malabar; 
it  grows  to  a  very  great  site,  is  of  great  dura- 
bility, and  is  jnstiy  entitied  to  the  name  of  the 
oak  of  the  East.  The  trunk  is  erect  and  in  so 
sive,  the  bark  ash-oolonred;  the  leavea  are  obo- 
vate,  downy  imdemeath;  and  on  young  trees 
from  twelve  to  twenty-four  inches  long,  and 
from  eight  to  sixteen  broad.  Thefiowers  are  in 
panicles,  email,  white,  and  fragrant;  the  seeds 
are  lens-ahaped,  in  four-celled  drupes.  This  tree 
abounds  in  the  vast  forests  of  Java,  Ceylon,  Mal- 
abar, and  Coromandel,  and  especially  in  the 
empires  of  Birman  and  Pegn.  The  wood  lias  by 
long  experience  been  found  to  be  the  most 
uaefiil  in  Aua.  It  ia  eawly  worked,  and  at  the 
same  time  both  strong  and  durable.  It  is  con- 
siderod  superior  to  all  otheis  for  ship-building 
not  even  excepting  the  oak. 

Calcutta  and  Madras  derive  all  their  soppliet 
of  wood  for  sliip-building  from  the  teak  forests 
of  Ava  and  Pegu.  Some  of  the  finest  vessels 
that  have  ever  arrived  in  the  Thames  have  been 
of  teak  tree,  built  in  Bengal.  The  tree  was 
introduced  to  the  British  poseeasions  by  Lord 
Comwatlis,  and  is  now  planted  with  a  view  to 
timber  in  the  monutainoua  parte  of  Bengal. 

Desidee  its  value  as  timber,  the  teak  has  great 
beauty  as  a  tree.  It  ia  fonnd  moro  than  two 
hundred  feet  high,  and  the  stem,  the  branches, 
and  the  leaves,  are  all  very  imposing.  On  the 
banks  of  the  river  Irrairady,  in  the  Birman 
empire,  the  teak  forests  are  unrivalled;  and  they 
rise  so  far  over  the  jungle  or  bruehwood,  by 
which  tropical  forests  are  usually  rendered  impe- 
netrable, that  they  seem  almost  as  if  one  forest 
were  raised  on  gigantic  poles  over  the  top  of 
another.  The  teak  has  not  the  broad  strength 
of  the  oak,  tiie  cedar,  and  some  other  trees;  but 
there  Is  a  grace  in  its  form  which  they  do  not 
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A  tpudmen  waa  introduced  Into  the  Royal 
(jardens  at  Kew,  about  sixty  jean  ego.  It  thri' 
in  loam  and  p«at,  aud  ripe  cuttings  root  freely 
in  sand  Dader  a  hand-gloae;  bnt  from  the  warmth 
of  the  climate  of  wtiich  it  ie  &  natlTe,  it  can 
oerer  become  a  forest  ttce  in  thia  country. 

iii.awjjjk.  Natural  family,  moffnoliaeeie , 
poiyandria,  pdjrgjmia,  of  Liniueua.  The  treei 
ftnd  shrubi  which  compose  this  bmilyare,  with' 
out  exception,  natlTes  of  Ana  and  America, 
where  they  are  fbund  neariy  in  the  Hune 
tade,  being  included  within  the  S8th  and  42d 
parallela.  All  the  magnolias  hare  beautiful  fo- 
liage, and  most  of  them  large  aud  splendid  flowers. 
The  species  which  are  indigeuona  to  North  Ame- 
rica, and  particuUriy  thoee  which  grow  in  the 
eonthem  part  of  the  United  Statae,  are  In  theee 
respecta  the  most  remarkable;  hence  for  more 
than  half  «  century  they  hATe  been  highly 
eeteebied  in  Europe  as  ornamental  pLantSi  In 
the  climates  of  London  and  Paris,  serenl  of  the 
Asiatic,  and  even  of  the  American  apedea,  require 
shelter  in  winter  to  secure  them  fiom  the  froeta. 
Of  thirteen  species  of  this  family,  fiye  belong  to 
China  and  J^ao.  Of  theee,  the  magnolia  yalan 
IB  tJie  laistet.  It  attains  the  height  of  forty  to 
fifty  feet;  and  its  flowers,  which  are  nearly  six 
inches  in  diameter,  diil^ise  a  delicious  odour.  It 
has  been  enltivated  for  sSToral  centnriee,  and 
Miret  particularly  for  the  embellishment  of  the 
emperor  of  China's  garden.  In  Chinese  poetry 
it  fignres  as  a  ^mhol  of  beonty  and  candour. 
Of  the  eight  remaining  q»eciea  one  belongs  to  the 
West  Indies,  and  seren  to  the  United  Statee. 

Tus'BiiihAvitBLfmagnoliaffraiidiJhraJ,   Of 
all  the  trees  of  North  America  this  is  the  most 
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remarkable  for  the  majesty  of  its  form,  the  mag- 
nificence of  its  foliage,  and  the  heanty  of  its 
flowers.  It  is  flrst  seen  in  the  lower  part  of 
North  Carolina;  proceeding  from  this  point,  It 
is  found  in  the  maritime  parts  of  the  southern 
stntM  of  the  Floridoa^  and  as  far  up  as  300  miles 
above  New  Orleans. 


Its  ordinary  stature  is  from  aixty  to  serenty 
feet,  although  it  sometimee  grows  as  hjgh  as 
ninety.  Its  trunk  is  commonly  straight,  and  its 
summit  nearly  in  the  shape  of  a  regular  pyra- 
mid. Its  leares  are  entire,  oval,  sometimes  acu- 
minate and  sometimes  obtuse  at  the  summit,  six 
to  eight  inches  long,  and  borne  by  short  petioles. 
They  are  evergreen,  thick,  coriaceous,  and  veiy 
brilliant  on  the  upper  surfoce.  On  trees  which, 
for  their  beauty,  have  been  left  standing  here 
and  there  in  clearing  the  land,  the  foliage,  upon 
being  exposed  to  the  snn,  assumes  a  rusty  ferru- 
ginous colour  beneath.  The  flowers  are  while, 
from  seven  to  eight  inches  in  diameter,  of  au 
agieeable  odour,  and,  on  detached  trees,  they  are 
very  numerous.  Blooming  in  the  midst  of  rich 
foliage,  they  produce  so  fine  an  effect,  says  Hi- 
chaux,  that  tiiose  who  have  seen  the  tree  in  it* 
native  soil  agree  In  considering  it  as  one  of  the 
most  beauUful  productions  of  Uie  vegetable  king- 
dom. The  fruit  is  a  fle«diy  oval  cone,  about 
four  inchea  In  lei^th.  It  is  oomposed  of  a  great 
number  of  cells,  which,  at  the  age  of  maturity, 
open  longitudinally,  showing  two  or  three  seeds 
of  a  rivid  red.  The  seeds  soon  after  quit  the 
cells,  and  for  some  days  remain  suspended  with- 
out, each  by  a  white  filament  attached  to  the 
bottom  of  its  cell.  The  red  pulpy  subetance 
which  surrounds  the  stone  decays  and  leaves  it 
naked.    The  stone  contains  a  white  milky  kernel. 

In  Carolina  this  tree  blownna  in  May,  and  its 
seeds  are  ripe  about  the  beginning  of  October. 
The  trunk  is  covered  with  a  smooth  grayish 
bark,  resembling  that  of  the  beech.  The  wood 
is  sod,  and  remarkable  for  its  whiteness,  which 
it  preeervee  even  after  it  is  seasoned. 

This  tree  grows  only  in  cool  and  shady  places, 
where  ttte  soil,  composed  of  brown  mould,  is  loose, 
deep,  and  fertile.  These  treota  lie  contiguous  to 
the  great  swamps  which  are  found  on  the  bor- 
ders of  the  riven,  and  In  the  midst  of  the  pine 
barrens,  or  form  themselves  a  part  of  these 
swamps ;  but  they  are  never  seen  in  the  long 
and  narrow  marshes  called  branch  swamps  which 
traverse  the  barrens  in  every  direction,  and  in 
which  the  miry  soil  is  ahallow,  with  a  twd  of 
white  quartz  or  sand  beneath. 

The  seeds  of  the  big  laurel  become  rancid  lees 
speedily  than  those  of  the  other  magnolias.  They 
may  be  kept  several  months  before  they  are 
sown.  A  ringle  tree  sometimes  yields  300  or  400 
conei^  each  of  which  conbuns  forty  to  fifty  seeds. 
The  big  laurel  is  deservedly  esteemed  in 
Europe  by  the  cuIUvslors  of  foreign  plants.  It 
is  valued  not  only  for  the  magnificence  of  its 
foliage  and  flowers,  but  also  for  its  power  of 
lesisUngcold.  It  is  hardier  than  the  orange  tree, 
and  in  America  grows  five  degrees  farther  north. 
Indeed,  in  some  parts  of  the  States  tt  stands 
winter*  which  are  much  mon  severe  than  those 
of  Paris  or  London. 
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The  Small  Magkoua,  or  White  Bat  (m, 
glauca).  This  tree,  though  inferior  in  size  to 
the  preceding,  and  less  regularly  formed,  is  yet 
very  interesting  on  account  of  its  beautiful 
foliage  and  flowers.  It  is  found  in  the  eastern  and 
some  of  the  middle  states  of  America,  and  in  the 
maritime  parts  of  the  southern  states.  It  is  one 
of  the  most  abundant  of  the  trees  wluch  grow  in 
wet  ground.  It  is  not  found  to  penetrate  far 
into  the  interior  of  the  country,  and  is  unknown 
in  the  western  states.  In  the  lower  parts  of 
New  Jersey  and  Pennsylvania,  and  farther  south, 
it  is  seen  only  in  the  most  miry  swamps,  which, 
during  the  greater  part  of  the  year,  are  so  wet 
as  to  be  impassable.  Ilere  it  is  accompanied  by 
the  white  cedar,  and  by  the  different  species  of 
andromeda  and  whortle-berry.  In  the  Caro- 
linas  and  Georgia  it  grows  abundantly  in  the 
long  narrow  marshes  which  traverse  the  pine 
barrens,  on  a  black  miry  soil,  which  lies  above 
a  bed  of  sterile  sand. 

The  leaves  of  the  small  magnolia  are  five  to 
six  inches  long,  petiolated,  alternate,  oblong, 
oval,  and  entire.  They  are  of  a  dark  shining 
green  above,  and  glaucous  underneath,  thus  pre- 
senting an  agreeable  contrast  in  the  colour  of  the 
two  surfaces.  The  leaves  fall  in  the  autumn, 
and  re-appear  early  in  spring.  The  flowers,  which 
are  single,  and  situated  at  the  extremity  of  the 
branches,  are  two  to  three  inches  in  breadth, 
white,  and  composed  of  several  concave  oval 
petals.  In  the  southern  states  the  blossoms  appear 
in  May;  in  the  northern  a  month  later.  In  the 
neighbourhood  of  New  York  and  Philadelphia, 
they  are  collected  and  sold  in  the  markets.  The 
fruit  is  small,  green,  and  conical,  composed  of  a 
number  of  cellules,  and  varying  in  length  from 
an  inch  to  an  inch  and  a  half.  When  ripe,  the 
seeds,  which  are  of  a  scarlet  colour,  burst  their 
ceUs,  and  remain  some  da3r8  suspended  by  white 
slender  filaments.  The  seeds  very  speedily  become 
rancid;  and  in  order  to  preserve  their  germi- 
nating power,  they  must  be  placed  as  soon  as 
gathered,  and  before  the  enveloping  pulp  is 
withered,  in  rotten  wood,  or  in  sand  slightly 
moistened.  The  bark  of  the  tree  is  smooth,  and 
of  a  gray  colour.  The  trunk  is  much  bent,  and 
divided  into  a  great  number  of  branches.  The 
wood  is  of  a  white  colour,  light,  and  of  no  use. 
From  its  obtaining  the  name  of  **  beaver  wood,*' 
it  is  probable  these  animals  at  one  time  were  inha- 
bitants of  the  localities  where  it  grows,  and  made 
use  of  it  for  constructing  their  dams.  The  bark 
and  seed-cones  have  a  bitter  taste  and  aromatic 
flavour,  and  are  used  as  tonics.  This  elegant  tree 
stands  the  climate  of  Europe,  and  ripens  its  seeds 
in  the  environs  of  Paris. 

The  Cucumber  Tree  (mapnolia  acuminata). 
This  is  a  beautiful  tree,  eqiial  in  height  and  dia- 
meter to  the  big  laurel.  It  abounds  along  the 
whole  mountainous  tract  of  the  Alleghanies,  in- 


cluding a  distance  of  900  miles,  and  is  also  com- 
mon on  the  Cumberland  mountains.  The  situ- 
ations peculiarly  adapted  to  its  growth  are  the 
declivities  of  mountains,  narrow  valleys^  the  banks 
of  torrents,  where  the  atmosphere  is  constaoitly 
moist,  and  where  the  soil  is  deep  and  fertile. 
The  leaves  are  six  to  seven  inches  in  length,  and 
three  or  four  inches  broad  upon  old  trees.  Upon 
saplings,  growing  in  moist  places,  they  are  some- 
times double  this  siase.  They  are  oval,  entire, 
acuminate,  and  deciduous.  The  flowen  are  five 
to  six  inches  in  diameter,  of  a  blue  colour, 
or  sometimes  white,  with  a  tint  of  yellow,  and 
a  &int  odour.  As  they  are  very  numeronsy  they 
produce  a  pleasing  effect  amid  the  dark  £[disige. 
The  cones  are  about  three  inches  long,  eight  or 
ten  lines  in  diameter,  of  nearly  a  cylindrical 
shape,  and  often  a  litUe  larger  at  the  upper  end 
than  at  the  base.  On  one  side  they  are  conTex, 
and  concave  on  the  other,  and  when  green,  nearly 
resemble  a  young  cucnmber ;  hence  the  common 
name  of  the  tree.  The  inhabitants  in  the  neigh- 
bourhood of  the  Alleghanies  steep  these  eones 
in  spirits^  and  use  the  tincture  as  a  tonie. 

This  tree  sometimes  exceeds  eighty  feet  in 
height,  and  three  or  five  feet  in  diameter.     The 
trunk  is  straight  and  of  a  uniform  size,  and  often 
destitute  of  branches  for  two-thirds  of  its  height. 
The  summit  is  ample,  regularly  shaped,  and 
altogether  forms  one  of  the  handsomest  forms  of 
folii^  of  any  tree  in  America.    The  heart  wood 
is  soft,  and  of  a  yellowish  brown  colour,  leeem- 
bling  that  of  the  poplar  or  tolip  tree.     Like  this 
wood,  also,  it  is  line  grained,  and  susceptible  of 
a  brilliant  polish;   but  it  is  less  strong  and 
durable  when  exposed  to  the  weather.  Being  not 
a  very  common  tree,  it  is  not  much  employed  in 
the  arts.    Sawn  into  bands^  it  serves  for  joinery 
work  in  the  interior  of  houses ;  and  for  its  size 
and  lightness  it  is  selected  for  laige  canoes.      It 
bears  the  winters  of  England,  Germany,  and 
France,  and  flourishes  in  the  open  fields. 

The  other  species  are  the  heart-leaved  cucum- 
ber tree  (m.  cordata),  which  is  nearly  similar, 
but  smaller,  and  has  yellow  petals ;  the  um- 
brella tree  (^m.  tripetalajy  with  laige  leaves  and 
flowers^  but  a  tree  of  moderate  size;  and  the 
long-leaved  cucumber  tree  fm,  aurieulata)^  with 
leaves  eight  to  nine  inches  long,  broad  at  the 
top,  and  acuminated  and  narrow  and  somewhat 
spear-shaped  at  the  base.  The  flowers  are  large, 
white,  and  of  an  agreeable  odour;  the  cones 
smaller  than  those  of  the  other  species,  and  of  a 
red  colour. 

LoBLOLLT  Bay  fffordonia  lasyanthus).  This 
tree  grows  to  the  height  of  fifly  or  sixty  feet, 
with  a  diameter  of  eighteen  to  twenty  inches. 
For  twenty-five  to  thirty  feet  its  trunk  is  per- 
fectly straight.  The  leaves  are  evergreen,  four 
to  six  inches  long,  alternate,  oval,  acuminate,  and 
slightly  toothed.    The  flowers  are  upwards  of  an 


inch  in  breadth,  white,  and  sweet  scented,  mak- 
ing their  ftppearanca  about  the  middle  of  July, 
And  blooming  in  succesnon  for  two  or  three 
months.  The  fruit  is  an  oval  capsule,  with  five 
Bi^me&te,  cont^ning  small  black  wioged  weda. 
The  wood  is  light,  of  a  fine  silky  texture  and 
rosy  hoe,  brittle,  and  rapid  in  its  decay  when 
exposed  to  moisture.  The  bark  is  used  in  tan- 
ning. 

FiuNKLUOA  (gordonia  piAtteau).  This  tree, 
which  rarely  exceeds  thirty  feet  in  height,  is 
confined  almost  entirely  to  the  banks  of  the  Alta- 
mahs  in  the  state  of  Georgia.  The  leaves  are 
alternate, oblong,  uarron  at  the  base,  and  toothed; 
they  are  deciduous.  The  flower  is  five  petaled, 
white,  and,  like  those  of  the  loblolly,  they  con- 
tinue to  blow  in  suceesuon  for  two  months.  The 
shrub  has  long  been  cultivated  in  France  and 
England,  and  is  a  beautiful  ornamental  plant, 
especially  when  the  flower*  are  rendered  double 
by  culture. 

Th*  Tdup  Tree  (Uriodendron  tulipifera). 
This  ties  which  surpossea  most  others  of  North 
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America  in  height,  and  in  the  beauty  of  its 
foliage  and  of  its  flowera,  is  also  one  of  the  most 
Interesting  from  the  numerous  and  useful  appli- 
cations of  its  wood.  Throughout  the  Stetes  it 
is  generally  called  poplar,  or  white  wood,  canon 

I  irood,  and  more  rarely  the  tulip  tree. 

I  This  tree  is  often  seen  eighty  and  one  hundred 

feet  in  height,  with  a  diameter  from  eighteen 
inches  to  three  feet  In  the  development  of  its 
leaves  it  differs  finm  most  other  tre«s.  Leaf- 
buds  in  general  are  composed  of  scales  closely 
applied  one  upon  another,  which  tu  the  spring 
are  distended  by  the  grovrth  of  the  minute  bundle 
of  leaves  which  they  endose,  till  they  finally 
fall.  On  some  trees  these  buds  are  without 
scales.    On  the  tulip  tree  the  terminal  bud  of 
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each  shoot  swells  oonnderably  before  it  ^ves 
birth  to  the  leaf;  it  forms  an  oval  sack,  which 
contdns  the  young  leaf,. and  which  produces  it 
to  the  light  only  when  it  appears  to  have  acquired 
BufRcient  force  to  endure  the  influence  of  the 
atmosphere.  Within  the  sack  is  found  another, 
which,  after  the  first  leaf  is  put  forth,  swells, 
bursta,  and  gives  birth  to  a  second.  On  young 
and  vigorous  trees,  five  or  six  leaves  issue  suo- 
cemively  in  this  manner  from  one  sack.  Till 
the  leaf  has  acquired  half  its  growth,  it  retains 
the  twolobes  which  composed  its  sack,  and  which 
are  now  called  ttipnla.  In  the  spring,  when  the 
weather  is  warm  and  humid,  the  growth  of  the 
leaves  is  very  rapid.  They  are  six  to  eight  inches 
broad,  borne  on  long  petioles,  sltemate,  some- 
what fleshy,  smooth,  and  of  a  pleaung  green 
colour.  They  are  divided  into  three  lobes,  of 
which  th»  middle  one  is  horizontally  notched  at 
its  summit;  the  two  lower  ones  are  rounded  at 
the  base.  This  conformation  is  peculiar  to  the 
tulip  tree,  and  ronders  it  easily  distinguishable 
in  the  summer.  The  flowers,  which  are  large, 
brilliant,  and,  in  detached  trees,  very  numerous, 
sre  vari^ated  with  different  colours,  among 
which  yellow  predominates.  They  have  an 
agreeable  odour,  and  surrounded  by  luxuriant 
foliage  they  produce  a  very  striking  effect.  In 
spring  they  are  collected  by  females,  and  sold  in 
the  market  of  New  York.  The  fruit  Is  com- 
posed of  a  number  of  thin  narrow  sealea,  attached 
to  a  common  axis,  and  forming  a  cone  two  or 
three  inches  in  length.  Each  cone  consists  of 
sixty  or  seventy  seeds,  of  which  never  more  than 
a  third,  and  In  some  seasons  not  more  than  seven 
or  eight  of  the  whole  number  are  productive.  It 
is  also  remarked,  that  for  the  first  ten  yean  after 
the  tree  lias  begun  to  yield  Iruit,  the  seeds  are 
unproductive ;  and  that  in  large  trees  the  seeds 
from  the  highest  branches  are  the  best.  The 
bark  in  young  trees  is  smooth  and  even;  in  older 
trees  it  cracks,  and  sepaiataa  into  deep  furrows. 
The  heart  or  perfect  wood  is  yellow,  approach- 
ing to  a  lemon  colour,  and  its  ajburnum  is  white. 
The  wood  is  heavier  than  that  of  the  poplars, 
and  its  gr^  equally  fine  and  mora  compact.  It 
b  employed  for  various  useful  purposes  in  house 
building,  coach  pannels,  trunks,  &c.  The  bark, 
especially  of  the  roots,  has  an  aromatic  smell  and 
bitter  taste ;  it  has  been  used  in  medidne  as  a 
tonic  and  febrifuge. 

The  tulip  tree  has  been  introduced  into  Europe 
within  the  last  century,  where  it  thrives  well, 
and  bears  abundance  of  flowera. 

TaxLAOBSLflaurtuncbiluJ.  Natural  family 
laurinm;  eitneandria,  monogynia,  of  LinnEus. 
This  common  and  beautiful  evergreen  is  cele- 
brated as  the  lattrvt  of  the  Romans  and  the 
daphne  of  the  Greeks,  which  waa  consecTated  to 
priests  and  heroes,  and  used  in  their  sacrifices. 
In  the  south  of  Italy  it  grows  to  a  sufficient 
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height  to  be  considered  a  tree ;  but  is  so  prolific 
in  suckers  and  low  shoots  as  always  to  have  the 
character  of  a  shrub.  It  forms  a  dense  and  yet 
broken  and  picturesque  mass  of  a  very  iine  deep 
green,  inclining  to  olive,  and  is  abundantly 
covered  with  berries,  which  are  dark  purple,  or 
black,  when  ripe.  Oil  is  obtained  from  the 
latter  by  boiling  water.  Both  the  leaves  and  the 
berries  have  a  sweet  fragrant  odour,  and  an  aro- 
matic astringent  taste ;  and  the  oil,  which  is  of 
a  yellowish  green  colour,  has  a  strong  but  simi- 
lar odour  and  taste.  Water  distilled  from  the 
leaves  is  embued  with  prussic  acid,  and  on  this 
account  becomes  poisonous. 

The  Royal  Bay  (L  indicaX  grows  in  the 
Canary  islands  and  in  Virginia.  The  wood  is  of 
a  yellow  colour,  and  rather  light,  and  is  used  for 
buildings  and  for  furniture.  In  Madeira  it  is 
called  tigmaticOy  and  is  probably  the  same  wood 
which  is  imported  into  England  under  the  name 
of  Madeira  mahogany ;  indeed  it  is  hardly  to  be 
distinguished  from  mahogany,  only  it  is  of  a 
lighter  colour.  The  Portuguese  laurel,  a  com- 
mon shrub  in  our  gardens,  we  have  already 
alluded  to  under  the  head  of  fruit  trees,  as  it 
belongs  to  the  same  family  as  the  plum  and 
cherry.  It  is  also  a  favourite  evergreen,  and 
possesses  the  same  narcotic  qualities  as  the  laxirels, 
prussic  acid  being  contained  in  the  leaves. 

The  Red  Bay  (L  earoliniensisj.  This  tree 
is  found  in  the  lower  part  of  the  state  of  Vir- 
ginia, and  in  the  Carolinas  and  Greoi^a,  in  which 
places  it  often  rises  to  the  height  of  sixty  and 
seventy  feet.  The  leaves  and  flowers  bear  a 
close  resemblance  to  the  common  bay,  and  have 
the  same  peculiar  odour  when  bruised.  The 
wood  is  of  a  beautiful  rose  colour,  is  strong,  and 
has  a  fine  compact  grain,  and  is  susceptible  of  a 
beautiful  polish.  Before  the  general  introduc- 
tion of  mahogany,  this  wood  was  much  employed 
in  the  construction  of  furniture.  It  is  now, 
when  it  can  be  procured,  employed  along  with 
red  cedar  in  ship  building,  for  which  purpose  its 
strength  and  durability  well  fit  it. 

The  Holly  (ilex).  Natural  fiunily  rhamni; 
tetrandriOf  tetragynia,  of  Linnsus.  Of  the  hoUy 
there  are  sixteen  species,  and  the  varieties  pro- 
duced, distinguished  chiefiy  by  the  leaves^  are 
very  numerous. 

The  Common  Holly  (ilex  OBquifoUvm)^  is  very 
abundantly  diffused,  beingfound  in  warm  climates 
and  in  cold,  in  most  countries  of  Europe,  and  in 
many  of  Asia  and  America.  Hollies  are  abun- 
dant in  some  of  tlie  uncultivated  parts  of  the 
southern  counties  of  England ;  and  they  are  also 
to  be  met  with  in  the  Highlands  of  Scotland,  in 
places  where  one  could  hardly  suppose  they  had 
been  planted. 

Were  it  not  that  the  holly  grows  very  slowly 
when  young,  and  cannot  be  safely  transplanted 
when  it  has  attained  a  considerable  size,  it  would 


make  better  hedge-rows  than  the  hawthorn. 
When  allowed  time,  and  not  destroyed  by  short- 
ening the  top-shoot,  the  holly  grows  up  to  a 
laige  tree.  Some  at  the  Hollywalk,  near  Fren- 
sham,  in  Surrey,  are  mentioned  by  Bradley  as 
having  grown  to  the  height  of  sixty  feet;  and 
old  hollies  of  thirty  and  forty  feet,  with  clean 
trunks  of  considerable  diameter,  are  to  be  met 
with  in  many  parts  of  the  country. 

A  holly  hedge  is  a  pleasing  object,  though  it 
is  too  often  clipped  into  formal  shapes.  Evelyn 
had  a  magnificent  hedge  of  this  sort,  at  liis  gar- 
dens at  Say's  Court,  which  he  planted  at  the 
suggestion  of  Peter  the  Great,  who  resided  in 
his  house  when  he  worked  in  the  dock-yards  at 
Deptford.  He  thus  rapturously  speaks  of  this 
fine  fence :  *^  Is  there  under  heaven  a  more  glo- 
rious and  refreshing  object  of  the  kind  than  an 
impregnable  hedge,  of  about  four  hundred  feet 
in  length,  nine  feet  high,  and  five  in  diameter, 
which  I  can  show  in  my  new  raised  gardens  at 
Say'e  Court  (thanks  to  the  Czar  of  Muscovy;, 
at  any  time  of  the  year,  glittering  with  its  armed 
and  varnished  leaves,  the  taller  standards,  at 
orderly  distances,  blushing  with  their  natural 
coral."  The  largest  holly  hedge  in  Scotland  is 
at  Tynningham,  near  Dunbar,  planted  by  a 
former  earl  of  Haddington,  author  of  a  treatise 
on  fruit  trees.  It  has  for  many  years  past  been 
left  uncut,  and  now  presents  a  noble  phalanx  of 
deep  shining  green  leaves,  and  numerous  spiry 
tops,  with  spikes  of  coral  berries. 

The  timber  of  the  holly  is  very  white  and 
compact,  which  adapts  it  well  for  many  pur- 
poses in  the  arts ;  though,  as  it  is  very  retentive 
of  its  sap,  and  warps  in  consequence,  it  requires 
to  be  well  dried  and  seasoned  before  being  used. 
It  takes  a  durable  colour,  black,  or  almost  any 
other;  and  hence  it  is  much  used  by  cabinet- 
makers in  forming  what  are  technically  called 
strings  and  borders  in  ornamental  works.  When 
properly  stained  black,  its  colour  and  lustre  are 
not  much  inferior  to  those  of  ebony.  For  vari- 
ous purposes  of  the  turner,  and  for  the  manu* 
facture  of  what  is  called  Tunbridge  ware,  it  is 
also  much  used ;  and  next  to  box  and  pear  tree, 
it  is  the  best  wood  for  engraving  upon^  as  it  is 
close  and  stands  the  tool  well.  The  slowness  of 
its  growth,  however,  renders  it  an  expensive 
timber.  The  bark  of  the  holly  oontuns  a  great 
deal  of  viscid  matter;  and  when  macerated  in 
water,  fermented,  and  then  separated  frt>m  the 
fibres,  it  forms  bird-lime. 

Mfuiin  first  discovered  the  difference  of  sexes 
in  the  holly,  some  being  male,  others  female,  and 
others  hermaphrodite.  It  is  a  tree  of  great  lon- 
gevity, and  will  grow  in  any  soil  not  very  wet ; 
but  it  thrives  best  in  a  dry  deep  loam.  The 
holly  is  produced  from  seed.  The  berries  being 
gathered  in  November,  and  mixed  with  sand  in 
heaps,  in  the  open  garden,  till  they  are  divested 
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of  the  pulp,  which  process  extends  till  the  fol- 
lowing antumn,  are  then  sown  in  beds.  In  gen- 
eral they  do  not  vegetate  till  the  second  year 
after  they  have  been  gathered.  There  are  six 
or  eight  varieties  of  the  common  holly,  chiefly 
marked  by  the  size  and  form  of  the  leaves; 
there  are  also  about  sixteen  distinct  species. 

Box.  Natural  family  euphorhiaceas ;  moncoday 
tetrandria^  of  Linnsus.  The  wood  of  the  box  is  of 
considerable  size,  though  we  generally  meet  with 
small  species  in  this  country,  in  the  state  of  a 
shrub,  forming  borders,  where  the  largest  stem 
is  not  thicker  than  a  packthread ;  or,  when  not 
In  this  state,  still  as  a  little  shrub  often  taste- 
lessly cut  into  fentastic  shapes.  Only  two  spe- 
cies of  box  are  mentioned  by  botanists;  but  there 
are  several  varieties,  and  one  of  them,  the  dwarf 
hox  (Imxus  wffnaicosa)^  ought,  perhaps,  to  be 
considered  as  a  distinct  species  fVom  the  eommon 
baas  (huxus  3empervirensjy  and  not  merely  a 
variety,  as  no  art  has  been  able  to  rear  the  former 
to  the  size  of  the  latter.  The  seeds  of  the  one 
were  never  observed  by  MiUer  to  produce  plants 
of  the  other,  as  is  the  case  with  most  varieties  of 
species  in  the  vegetable  kingdom,  more  espe- 
cially of  trees  and  shrubs. 

When  allowed  to  arrive  at  its  full  growth,  the 
box  attains  the  height  of  twelve  or  fifteen  feet, 
and  the  trunk  varies  in  diameter  from  three  to 
six  inches,  which  it  sometimes,  though  rarely, 
exceeds. 

It  is  a  native  of  all  the  middle  and  southern 
parts  of  Europe ;  and  it  is  found  in  greater  abun- 
dance and  of  a  larger  size  in  the  countries  on  the 
west  of  Asia,  to  the  south  of  the  mountains  of 
Caucasus.  In  many  parts  of  France  it  is  also 
plentiful,  though  generally  in  the  character  of  a 
shrub.  In  early  times  it  flourished  upon  many 
of  the  barren  hills  of  England.  Evelyn  found 
it  upon  some  of  the  higher  hills  in  Surrey,  dis- 
playing its  myrtle-shaped  leaves  and  its  bright 
green  in  the  depth  of  winter;  and  till  very 
recently,  it  gave  to  Boxhill,  in  that  county,  the 
charms  of  a  delightful  and  perennial  verdure. 
The  trees  have  now  been  destroyed,  and  the 
name,  as  at  other  places  called  after  the  box,  has 
become  the  only  monument  of  its  former  beauty. 

Yet  no  tree  so  well  merits  cultivation,  though 
its  growth  be  slow.  It  is  an  unique  among  tim- 
ber, and  combines  qualities  which  are  not  found 
existing  together  in  any  other.  It  is  as  close 
and  heavy  as  ebony ;  not  very  much  softer  than 
liffnumvitce;  it  cuts  better  than  any  other  wood; 
and  when  an  edge  is  made  of  the  ends  of  the 
fibres,  it  stands  better  than  lead  or  tin,  nay  almost 
as  well  as  bi:as8.  Like  holly,  the  box  is  very 
retentive  of  its  sap,  and  warps  when  not  pro- 
perly dried,  though,  when  sufficiently  seasoned, 
it  stands  well.  Hence,  for  the  wooden  part  of 
the  finer  tools,  for  every  thing  that  requires 
ctrength,  beauty,  and  polish  in  timber,  there  is 


nothing  equal  to  it.  There  is  one  purpose  for 
which  box,  and  box  alone,  is  properly  adapted, 
and  that  is  the  forming  of  wood-cuts,  for  scien- 
tific or  other  illustrations  in  books.  These 
reduce  the  price  conmderably  in  the  first  engrav- 
ing, and  also  in  the  printing ;  while  the  wood- 
cut in  box  admits  of  as  high  and  sharp  a  finish 
as  any  metal,  and  takes  the  ink  much  better. 
It  is  remarkably  durable  too ;  for  if  the  cut  be 
not  exposed  to  alternate  moisture  or  heat,  so  as 
to  warp  or  crush  it,  the  number  of  thousands 
that  it  will  print  is  almost  incredible.  England 
is  the  country  where  this  economical  mode  of 
illustration  is  performed  in  the  greatest  perfec- 
tion ;  and  just  when  a  constant  demand  for  box 
was  thus  created,  the  trees  available  for  the  pur- 
pose had  vanished  from  the  island. 

Permanent  figures  and  ornaments  are  often 
impressed  r4pon  box,  by  a  much  more  cheap  and 
simple  process  than  that  of  carving.  For  this 
purpose  the  wood  is  softened  by  the  application 
of  heat  and  moisture ;  and  the  die  being  strongly 
pressed  upon  it  when  in  that  state,  the  impres- 
sion comes  ofl^,  and  is  retained  with  considerable 
sharpness.  Snuff-boxes  of  this  description  ai-e 
extensively  made  in  France,  Switzerland,  and 
Germany,  and  the  material  used  is  principally 
the  root  of  the  box. 

Animals  have  an  aversion  to  the  leaves  and 
seeds  of  the  box;  and  the  honey  from  the  flowers* 
was  supposed  by  the  ancients  to  have  a  poison- 
ous quality. 


CHAP.  XLIV. 

THB  OONIFERJE,  OR  PINE  TRIBE — ^THB  PINE,  FIR, 
LA.RCH,  CTPRBSS,  &C« 

This  very  important  tribe  of  trees  is  compre- 
hended under  a  very  well  marked  natural  family, 
the  eoni/eriBy  belonging  chiefly  to  the  class  monce^ 
cia,  pofyandriay  of  Liniueus.  They  are  all  ever- 
greens, with  the  exception  of  the  larch  and  gingo. 
The  leaves  are  stiff  and  coriaceous,  generally 
linear,  and  collected  in  bundles  of  from  two  to 
five,  accompanied  at  the  base  by  a  small  sheath. 
The  flowers  are  unisexual,  and  generally  disposed 
in  cones  or  catkins.  The  male  flowers  consist 
essentially  each  of  a  stamen,  either  naked  or 
accompanied  by  a  scale  in  the  axilla;  not  unire- 
quently  several  stamina  are  united  together  by 
their  filaments.  The  female  flowers  vary  much ; 
the  general  form  is  that  of  a  cone  or  scaly  catkin. 
The  cotyledons  of  the  seed  vary  from  two,  three, 
four,  and  even  as  many  as  ten. 

The  greater  number  of  the  species  are  tall  and 
lofty  trees,  and  they  all  yield  an  essential  oil, 
well  known  as  turpentine,  and  resin,  or  gum. 
The  seeds  contain  a  bland  oiU  and  those  of  some 
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of  the  species  are  eaten  as  nuts.  They  are  chiefly 
natives  of  the  northern,  temperate,  and  arctic 
regions,  a  few  only  heing  found  in  the  southern 
hemisphere. 

The  family  has  been  divided  into  thirteen 
genera,  containing  a  considerable  number  of  spe- 
cies.   The  genera  are : — 

Pimu,  the  FSr. 
Abiety  Spmce. 
LaruBf  Larch. 

SkuberUaj  Deciduous  CypreflS. 
Capremsy  Cypress. 
Thuja,  Arbor  Vit». 
JtmipertUf  Juniper. 
Araucaria^  New  Holland  Fine. 
B^i»,  Javelin-shaped. 
AgatAut,  Dammer  Pine. 
ExocarpuSf  Oypress-likc. 
PodocarpuSy  Chinese  Pine. 
TtunUy  Yew. 

The  Pine  (pinus).  This  name  is  of  Celtic 
origin,  and  is  the  same  in  all  the  dialects  of  that 
tongue.  Pin,  or  pen,  signifies  a  rock  or  moun- 
tain, the  chief  favourite  locality  of  this  tribe  of 
trees. 

Although  in  all,  or  most  of  its  species,  infe- 
rior to  the  oak  in  the  strength  or  the  durability 
of  its  timber,  the  pine,  perhaps,  claims  the 
second  place  among  valuable  trees.  It  is  very 
abundant,  its  growth  is  comparatively  rapid,  and 
its  wood  is  straight,  elastic,  and  easily  worked. 
Accordingly,  as  oak  is  the  chief  timber  in  build- 
ing ships  for  the  sea,  pine  is  the  principal  one  in 
the  construction  of  houses  upon  land.  It  is  "the 
builder's  timber:"  and  as,  when  the  carpenter 
wants  a  post  or  a  beam  of  peculiar  strength  and 
durability,  he  has  recourse  to  the  oak ;  so  when 
the  shipwiight  wishes  to  have  a  piece  of  timber 
tliat  shall  combine  lightness  with  great  length, 
as  for  a  spar  or  mast,  he  makes  use  of  the  pine. 

The  distinct  species  of  pines  enumerated  by 
botanists  are  upwards  of  twenty.  None  of 
these  bear  flat  leaves,  but  a  sort  of  spines,  which, 
however,  are  true  leaves.  They  are  mostly  ever- 
greens ;  but  the  appearance  of  the  tree,  as  well 
as  the  quality  of  the  timber,  varies  with  the  spe- 
cies, as  also  with  the  situation  in  which  it  grows. 
Generally  speaking,  the  timber  is  the  more  hard 
and  durable  the  colder  the  situation,  and  the 
slower  the  tree  grows ;  and  in  peculiar  positions 
it  is  not  unusual  to  find  the  northern  half  of  a 
common  pine  hard  and  red,  while  the  southern 
half,  though  considerably  thicker  from  the  pith 
to  the  bark,  is  white,  soft,  and  spungy. 

No  account  can  be  given  of  the  first  use  of  the 
diflx^rent  species  of  pines  by  the  natives  of  tlie 
countries  where  they  are  indigenous.  The  cedar 
of  Lebanon  appears  to  have  been  used  from  the 
earliest  periods  of  Syrian  history.  The  Romans, 
and  after  them  the  Venetians,  made  use  of  the 
larch  for  architectural  and  household  purposes. 


as  well  as  in  the  construction  of  their  galleys 
and  vessels.  The  Norwegiaa^i  and  Danes  con- 
structed their  first  ships  of  the  pines  of  the  Scan- 
dinavian mountains.  Upon  the  Gulph  of  Both- 
nia, near  the  borders  <^  Lapland,  at  the  bottom 
of  one  of  the  forests  sloping  towards  a  bay,  Dr 
Clarke  saw  a  pine  vessel  of  forty-six  tons^  just 
launched,  which  had  been  built  by  the  natives 
upon  one  of  the  wildest  scenes  of  the  coast,  with- 
out the  aid  of  docks,  or  any  other  convenience 
required  by  marine  architects.  The  people  of 
the  northern  parts  of  Britain  still  make  ihxai 
boats,  and  the  rudest  of  them  even  their  cordage, 
of  the  pine ;  and  though  the  timber  of  the  pines 
of  the  New  World  be,  upon  the  whole,  less 
hard  and  durable  than  those  of  Europe,  it  is 
employed  for  ship  building,  as  weU  as  for  domes- 
tic purposes.  The  pine  found  in  the  boga  of 
Ireland  is  of  a  very  superior  quality,  and  need 
by  the  inhabitants  for  many  purposes.  Some 
persons  of  rank  in  that  country  have  halls  and 
otlier  apartments  floored  with  bog-pine ;  wlule, 
in  several  districts,  it  is  the  only  timber  of  the 
peasants,  who  make  of  it  their  wooden  utensils^ 
and  also  their  cordage.  It  is  perfectly  proof 
against  the  worm;  and  seems,  in  durability, 
almost  to  rival  the  cedar  itself.  From  the  greater 
ease  with  which  it  can  be  worked,  and  its  apti- 
tude to  receive  and  retain  paint,  pine  is  now 
chiefly  employed  in  the  roo&,  floors,  and  inter- 
nal finishing  of  houses; — the  European  sort, 
where  it  has  to  bear  a  strain,  or  b  exposed  to 
wearing, — and  the  softer  kinds,  from  America, 
for  internal  mouldings  and  ornaments. 

As  is  the  case  now  with  a  great  part  of  Canada, 
Norway,  Sweden,  the  eastern  shore  of  the  Baltic 
and  some  considerable  tracts  of  the  Highlands  of 
Scotland,  it  is  probable  that,  in  very  early  ages, 
great  part  of  Britain,  with  those  islands  towards 
the  north,  m  which  there  is  now  hardly  a  shrub 
of  any  kind,  were  covered  by  pine  forests.  There 
has  been  much  controversy  amongst  the  learned 
whether  the  pine  was  indigenous  to  England. 
Cesar  expressly  says  that  Britain  had  all  the 
trees  of  Graul,  except  the  beech  and  fir.  It  is 
remarkable,  however,  that  our  names  for  the 
beech  are  derived  from  the  Roman  word  fagm; 
but  the  fir  has  three  names,  which  are  purely 
British — ^this  would  seem  to  justify  the  conclu- 
sion, that  the  tree  was  not  introduced  by  the 
Romans,  but  was  originally  British.  The  fir 
is  perpetually  discovered  in  such  of  our  mosses 
as  were  certainly  prior  to  the  time  of  the  Romans; 
remains  of  the  tree  have  been  found,  not  only 
on  the  sides  of  Roman  roads,  but  actually  under 
them.  But  a  more  complete  proof  of  the  ancient 
existence  of  pine  forests  in  England  has  been 
afibrded  by  a  minute  examination  of  sa  exten- 
sive district  called  Hatfield  Chase,  in  Yorkshire. 
Tliis  curious  subject  was  investigated  with  great 
diligence  by  the  Rev.  A.  De  la  Pryme,  and  the 


Qulcated  to 


results  of  his  rcMarchM  wi 

the  Boyd  Society,  in  a  paper  published  lu  their 

TransEictioiis  for  1701. 

The  famona  levels  of  Hatfield  Chase  vAie  the 
largest  chaae  of  red  deer  that  king  Charies  the 
Fint  had  in  England,  cont^ning  in  all  above 
180,000  acres  of  land,  about  half  of  which  was 
yearljdrownedbfTut  quantities  of  water.  This 
being  sold  to  one  Sir  Comelins  Vermniden,  a 
Dutchman,  he  at  length  efieotoaUy  disehased, 
drained,  and  reduced  it  to  constant  arable  and 
pasture  grounds,  with  iininense  labour,  and  at 
the  expense  of  above  £400,000.  In  the  soil  of 
«U  or  most  of  these  180,000  acres  of  land,  of 
which  90,000  were  drained,  even  in  the  bottom 
of  the  river  Onse,  and  in  the  bottom  of  the  adven- 
titions  soil  of  all  marshland,  and  round  about  hy 
the  skirts  of  the  Lincolnshire  Wotds,  unto  Gain>- 
bary,  Bawtij,  Doocaster,  Bain,  Snaith,  and 
Holden,  are  foond  vast  multitudes  of  the  roots 
ftnd  trunks  of  trees,  of  all  Bizes,  great  and  small, 
Bltd  of  most  of  the  sorts  which  this  island  either 
formeriy  did,  or  at  present  does,  produce ;  as  fir, 
oak,  birch,  beech,  yeit,  thorn,  willow,  ash,  &c., 
the  roots  of  all  or  most  of  which  stand  in  the 
soil  in  their  natural  poriUon,  as  thick  as  ever 
they  could  grow,  as  the  tranks  of  moat  of  them 
lie  by  their  proper  roots.  Host  of  the  large  tmee 
lie  ijong  about  a  yard  from  their  roots  (t«  which 
they  evidently  bdonged,  both  by  their  ^tuation 
and  the  samenen  of  the  wood),  with  their  tops 
commonly  north-east,  though,  indeed,  the  smaller 
trees  lie  almost  every  way,  acroas  the  former, 
some  over,  and  others  under  thean ;  a  third  part 
of  all  being  pitch  trees,  or  firs,  some  of  which  are 
thirty  yards  in  length  or  upwards,  and  sold  for 
masts  and  keels  of  ships.  Oaks  have  been  found 
of  twenty,  thirty,  and  thirty-five  yards  long,  yet 
wanting  many  yards  at  the  small  end ;  they  are 
as  black  as  ebony,  and  very  durable  in  any  ser- 
vice th^  are  put  to.  It  is  very  observable,  and 
maidfestly  evident,  that  many  of  those  trees  of 
all  sorts  have  been  burnt,  but  especially  the  pitch 
or  fir  trees,  some  quite  through,  and  some  all  on 
a  side ;  some  have  been  found  chopped  and 
squared,  some  bored,  others  half  split,  vrith  large 
wooden  wedges  and  stones  in  them,  and  broken 
axe  heads,  somewhat  tike  sacrificing  axes  in 
shape;  and  all  this  in  such  places  and  at  such 
depths  that  they  could  never  have  been  opened 
'  since  the  destruction  of  this  forest  till  the  time 
of  the  drainage.  Near  a  large  root,  in  the  parish 
of  Hatfield,  were  found  eight  or  nine  coins  of 
some  of  the  Roman  emperors,  but  exceedingly 
oonsumed  and  defaced  with  time ;  and  it  is  very 
observable,  that  on  the  confines  of  this  low  conn- 
try,  between  Bumingham  and  Brumby  in  Lin- 
colnahire,  are  several  great  hills  of  loose  sand, 
nnder  which,  as  they  are  yearly  worn  and  blown 
away,  are  discovered  many  roots  of  lai^  fira, 
with  the  marks  of  the  axe  as  fresh  upon  them 
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as  If  they  had  been  cut  down  only  a  few  weeks. 
Hazel-nuts  and  acorns  have  frequently  been 
found  at  the  bottom  of  the  soil  of  those  levels 
and  moors,  and  whole  bushes  of  fir  tree  apples, 
or  cones,  in  large  quantities  together. 

The  author  of  this  paper  then  goes  on  to  show 
that  the  Romans  destroyed  this  immense  forest, 
partly  by  cutting  down  the  trees,  and  partly  by 
burning  them;  and  that  these  fallen  trees  dammed 
up  the  rivers,  which,  forming  a  lake,  gave  origin 
to  the  large  turf  moors  of  that  part  of  the  coun- 
try. The  Romans  themselves  mention  cntting 
down  the  Britislt  forests,  as  well  for  the  purpose 
of  making  roads  through  the  country,  as  to  drive 
the  natives  out  of  their  fiutneases. 

In  the  peat-bc^  of  the  bleakest  districts  of 
Scotland,  the  remains  of  pine  trees  are  very  abnn- 
dant;  andsach  Is  their  durBbility,in  consequence 
of  the  quantity  of  turpentine  they  contain,  that, 
where  the  birch  is  reduced  to  a  pulp,  and  the 
oak  crscks  into  splinters,  as  it  dries,  the  heart  of 
the  pine  remains  fresh,  and,  embalmed  In  its 
own  turpentine,  is  quite  elastic,  and  used  by  the 
country  people  in  place  of  candles.  In  England, 
too,  subterraneous  beds  of  pines  have  been  found; 
and  though,  in  consequence  of  the  greater  warmth 
of  the  climate,  these  contain  less  turpentine,  and 
are  more  decayed,  the  remains  of  the  cones,  or 
seed-vessels,  show  that  thsy  belong  to  the  same 
species. 

The  Wild  or  Seoleh  Pint  (piitut  filvettru), 

commonly,  though  erroneously,  called  the  Scotch 

tg|_        ~    fir,  is  a  very  vridely  diffused 

rf  tree.    There  can  be  no  doubt 

bnt  that  it  is  indigenous  to 

Scotland,    It  is  found  growing 

in  a  state  of  nature  in  many 

ritnations;     and    the   native 

forests     of    Invercanld    and 

Rothiemurchus    exhibit    the 

finest  specimens  of  this  tree  in 

Brit^.    It  it  also  indigenous 

in  the  Alps,  In  the  north  of 

Germany,  in  Sweden  and  Hor- 

SiDtrk  Finf        **'yt  '"^ '"  RnsuB,     The  pine 

in  favourable  situationa  att^ns 

the  height  of  eighty  feel,  and  from  four  to  five 

feet  in  diameter.     The  trunk  is  oovered  with  a 

thick  and  deeply  furrowed  bark ;  the  leaves  are 

in  purs,  of  a  pale  green  colour,  etiff,  twisted,  and 

aboot  three  inches  long;  the  flowers  are  of  a 

yeDowish  tint,  and  the  cones  are  grayish,  of  a 

middling  tlucknesa,  and  a  littie  shorter  than  the 

leaves.    Each  scale  is  surmounted  by  a  retorted 

spine.    The  seeds  are  small,  black,  and  garnished 

with  a  reddish  wing;  they  ripen  the  second  year. 

The  timber  is  called  red  or  yellow  deal,  and  is 

the  most  durable  and  valuable  of  the  whole 

genus,  with  the  exception  of  the  larch,  which  is 

also  very  durable. 

The  timber  produced  in  the  cold  elevated  ntn- 
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atlon  of  the  north  of  Scotland  is  found  not  infe- 
rior to  any  imported  from  Norway;  but  that 
which  has  been  planted  and  reared  in  the  low 
districts  is  not  nearly  so  durable.  There  are 
several  varieties  of  this  pine.  According  to  Sang, 
the  variety  cultivated  is  least  worth  the  trouble. 
The  p,  silvestrisy  variety  montanoy  he  says,  is 
that  which  yields  the  red  wood;  even  young 
trees  of  this  sort  are  said  to  become  red  in  their 
wood  and  full  of  resin  very  soon.  The  late  Mr 
Don  of  Forfar  exhibited  specimens  of  cones  of 
each  variety  to  the  Highland  Society  of  Scot- 
land. The  variety  preferred  by  him  is  dis- 
tinguished by  the  disposition  of  its  branches, 
which  are  remarkable  for  their  horizontal  direc- 
tion, and  for  a  tendency  to  bend  downwards  dose 
to  the  trunk.  The  leaves  axe  broader  and  shorter 
than  in  the  common  kind,  and  are  distinguished 
at  a  distance  by  their  much  lighter  and  beautiful 
glaucous  appearance.  The  bark  of  the  trunk  is 
smoother  than  in  the  common  kind ;  the  cones 
are  thicker,  and  not  so  much  pointed.  The  plant 
is  also  more  hardy,  grows  freely  in  almost  any 
soil,  and  quickly  arrives  at  a  considerable  size. 

Pines  generally  are  found  growing  in  forests, 
or  clustered  together.  In  this  position  they 
grow  tall  and  upright,  with  few  lateral  branches, 
except  near  the  t(^.  Growing  singly,  however, 
they  branch  out  into  a  broad  spreading  tree,  and 
have  certainly  a  more  picturesque  appearance 
than  when  in  the  other  position. 

With  the  exception  of  oedar  and  larch,  in 
respect  of  toughness  and  durability,  Scotch  fir 
produces  better  timber  than  any  of  the  pines. 
It  is  good,  too,  almost  in  proportion  to  the  slow- 
ness of  its  growth.  When  it  is  cut  directly  to 
the  centre,  or  right  across  the  grain,  as  for  breasts 
of  violins,  and  the  sounding-boards  of  other 
musical  instruments,  it  is  very  beautiful,  the 
little  stripes  formed  by  the  annual  layers  being 
small  and  delicate,  and  in  perfectly  straight  lines. 
This  pine  very  often,  though  not  in  trees  com- 
pletely matured,  contains  sap-wood  next  the 
bark;  and  toward  the  pith  it  is  a  little  spongy. 
The  best  part  is  that  nearest  the  root;  and  the 
roots  themselves  are  excellent  for  any  purpose 
that  their  oze  'and  shape  will  answer.  It  has 
been  mentioned,  that  the  best  pine  timber  is 
that  groiK'n  in  cold  situations;  it  is  also  best  on 
light  soils,  and  when  planted  by  nature.  On 
strong  clay  it  will  not  thrive,  and  the  timber  u 
worth  little;  and  on  rich  loams,  though  it  grows 
rapidly,  the  timber  is  of  inferior  quality,  and 
contains  a  great  deal  of  sap-wood.  At  what 
time  the  sap-wood  changes  to  durable  wood  has 
not  been  determined  by  very  accurate  observa- 
tion; although  most  writers  on  vegetable  physi- 
ology conceive  that  the  ligneous  matter  is 
deposited  in  the  second  year.  This,  however, 
depends  on  circumstance;  sometimes  the  albur- 
num remains  soft  for  four  or  five  years.  | 


Pines,  and  especially  the  Scotch  pine,  occur  in 
much  more  extensive  forests,  and  with  a  &r 
less  admixture  of  other  trees,  than  any  other 
genus  whatever.  Immense  districts  in  North 
America  are  covered  with  them;  and  so  are  the 
mountains  of  Sweden  and  Norway,  and  the 
sandy  tracts  near  the  Baltic.  In  Poland  also, 
upon  each  side  of  the  river  Memel,  they  grow 
in  great  abundance,  and  Memel  ^  is  imported 
into  this  country  in  large  quantities. 

Though  the  pine  is  not  the  timber  that  we 
last  meet  with  on  the  confines  of  the  snow,  as 
we  ascend  high  mountains,  or  at  the  verge  of 
vegetation  as  we  approach  the  pole,  yet,  after  a 
certain  elevation,  and  north  of  the  latitude  of 
about  65%  it  is  by  fiu*  the  most  abundant  timber, 
in  £<urope,  in  America,  and  in  Asia.  From  the 
peculiar  nature  of  the  sarfisu^  in  Siberia, — the 
country  which  occupies  the  north  of  Asia, — horn 
the  intense  cold,  and  lowness  of  the  portion  next 
to  the  sea,  the  forests  in  that  part  of  the  world 
are  not  very  extensive,  till  we  arrive  at  some 
distance  fnna  the  Arctic  ocean.  In  America, 
too,  there  are  extensive  naked  tracts  between 
the  sea,  and  the  unexplored  country  to  the 
northward.  But,  from  the  summit  of  the  ridge 
that  extends  from  the  dreary  shores  of  Labrador 
westward,  across  the  countiy,  till  it  subsides  in 
the  central  marshes  about  lake  Winnipee,  and 
on  the  south  side  of  the  vast  estuary  of  the  St 
Lawrence,  as  far  as  tlie  boundary  of  the  United 
States^  the  land,  before  it  began  to  be  cleared  by 
European  settkrs,  was  covered  by  one  immeoae 
forest  of  pine;  and  much  of  the  clearing  has 
been  accomplished  by  burning,  or  otherwise 
destroying  the  trees^  On  the  south  side  of  the 
St  Lawrence,  the  forest  reached  doiin  to  the 
water  along  the  whole  shore,  and  upon  the  islands; 
and  advantage  has  been  taken  of  this  to  send  a 
great  quantity  of  the  most  accessible  of  the 
timber  to  the  European  market,  and  to  distil 
into  tar  a  good  deal  of  that  which  was  not  so 
accessible. 

The  pine  forests  of  the  north  of  Europe  are, 
however,  the  most  valuable,  especially  on  account 
of  the  quality  of  their  timber.  Once  they 
abounded  over  the  greater  part  both  of  the  con- 
tinent and  the  islands;  but  in  the  latter  situations 
they  have  been  exhausted  somewhat  wantonly. 
Not  much  more  than  a  century,  or  a  century 
and  a  half  ago,  there  was  an  extensive  pine 
forest  in  the  north  of  Ireland,  in  that  elevated 
part  of  the  country  which  extends  through  the 
counties  of  Done^  and  Tyrone,  and  separates 
the  rivers  that  flow  to  the  sea  on  the  north,  from 
those  that  flow  south  and  east  to  Loughs  Earn 
and  Neagh.  Hardly  a  vestige  of  that  forest 
now  remains,  nor  is  Uiere  any  very  clear  account 
of  what  became  of  it. 

In  the  lowlands  and  rich  soils  of  Scotland, 
there  perhaps  never  was  an  extensive  pine  forest; 
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but  there  can  be  little  doubt  that  upon  the 
uplands  the  pine  was  once  as  general  as  it  now 
is  in  the  back  settlements  of  Upper  Canada.  Of 
these  forests  many  yestiges  still  remain.  The 
fragment  which  lies  farthest  to  the  south-west, 
is  that  of  Rannoch,  on  the  confines  of  the  shires 
of  Perth,  Inverness,  and  Argyle.  The  greater 
part  of  that  forest  has,  howeyer,  been  felled,  and 
the  timber  was  floated  down  the  Tummel  and 
the  Tay,  for  a  distance  of  at  least  sixty  miles  to 
Perth,  from  Rannoch.  The  roots  that  remiun 
bleaching  on  the  surfiice,  and  the  occasional  trees 
that  are  still  found  in  sheltered  situations,  or  in 
situations  which  are  not  accessible,  afford  evi- 
dence, that  the  forest  once  extended  eastward 
not  only  to  the  remaining  woods  of  Mar,  at  the 
sources  of  the  Dee  and  the  Don,  in  the  west  part 
of  Aberde^ashire,  but  to  the  shore  of  the  sea 
along  that  bleak  ridge  in  the  northern  part  of 
the  county  of  Meams,  which  forms  the  southern 
boundary  of  the  valley  of  the  Dee,  and  in  the 
yeiy  extensive  peat  moss,  upon  which  pine  is 
the  submei^ged  timber  almost  exclusively  found. 
Further  to  the  north,  the  pine  forest  appears 
once  to  have  reached  much  nearer  to  the  sea; 
though  in  the  lowlands  of  the  shires  of  Aberdeen 
and  Moray,  the  chief  evidence  of  it  now  lb  in 
the  peat  mosses  or  bogs :  in  these,  however,  it  is 
abundant — so  much  so,  that  it  forms  an  article 
of  commerce,  not  only  in  the  villages  near  which 
it  is  found,  but  in  the  city  of  Aberdeen.  The 
sapwood  is  altogether  gone;  and,  indeed,  the 
principal  remains  are  roots;  but  they  contain  a 
vast  quantity  of  resin  and  turpentine :  this  ren- 
ders them  much  superior  to  any  other  wood  for 
kindling  fires;  and  in  the  country  districts  slips 
of  them  are  used  as  a  substitute  for  candles. 

Along  the  shores  of  the  Moray  Firth,  no 
remains  of  the  forest  are  found  above  ground, 
on  the  slopes  of  the  mountfuns  that  are  nearest 
to  the  sea;  but  at  what  may  be  considered  as  the 
highest  summit  of  the  Grampians,  amidst  the 
immense  mountains  of  Cairngorm,  Brae  Riach, 
and  Ben-mhuic-dhu,  there  are  very  extensive 
forests  in  the  glens  or  valleys  of  the  rivers  that 
flow  northward  to  the  Spey,  The  estate  of 
Rothiemurchus,  in  that  part  .of  Scotland,  con- 
sists almost  exclusively  of  natural  pine  forests. 
In  places  where  it  can  be  removed,  the  timber  of 
this  forest  is  of  great  value,  and  forms  the  chief 
revenue  of  the  proprietor  of  the  estate.  The 
surfiice  has,  generally  speaking,  a  northern  aspect; 
and,  in  consequence  of  the  very  high  mountains 
which  lie  to  the  south,  with  at  least  some  part 
of  their  summits  covered  with  perpetual  snow, 
the  climate  is  very  cold,  so  that  the  pine  of 
Rothiemurchus  is  full  of  turpentine,  and  b  of 
excellent  quality.  A  considerable  portion  of 
the  pine  which  is  in  the  most  accessible  places 
has  been  cut  down;  but,  differing  from  many 
other  parts  of  Scotland,  a  succession  springs  up. 


and  that  forest  appears  to  have  still  the  power 
of  continuing  itself,  and  is,  perhaps,  the  only 
pine  forest  in  the  island  which  has  that  power. 

The  Rothiemurchus  pine  is  generally  floated 
down  the  river  Spey;  and  when  it  is  once  brought 
to  that  river,  the  passage  of  a  raft  is  a  matter  of 
little  difficulty  at  any  season.  In  times  of  drought 
there  is,  however,  a  good  deal  of  difliculty  in 
getting  the  timber  to  the  Spey;  and,  in  order  to 
accomplish  that  object,  the  workmen  collect  the 
trees  in  the  dell,  or  den,  build  up  a  temporary 
dam,  and  wait  the  coming  of  a  flood,  which,  in 
a  country  of  so  varied  surface,  is  of  firequent 
occurrence.  When  the  flood  comes,  and  the 
temporary  dam  is  full  of  water,  they  break  down 
the  dyke,  and  away  go  the  whole  contents, 
thundering  down  to  the  Spey.* 

On  the  hills  to  the  northward  of  the  Spey, 
and  just  opposite  to  Rothiemurchus,  there  is  a 
good  deal  of  timber  on  the  banks  of  the  Dulnan; 
but  in  that  part  of  the  country  the  forest  is 
decreasing.  The  timber  there,  however,  is  of 
good  quality,  though,  perhaps,  not  altogether 
equal  to  that  of  Rothiemurchus. 

The  principal  rivers  by  which  timber  is  floated 
to  the  sea  from  the  remains  of  the  iS^lva  Gale- 
donugy  or  Great  Scottish  Forest,  beside  the  Tay 
and  Spey,  as  has  been  mentioned,  and  the  Dee, 
by  which  the  timber  of  Mar  is  floated  to  Aber- 
deen, are  the  Ness  and  the  Beauly ,  both  in  Inver- 
ness-shire. The  pines  on  the  Ness  are  to  a  con- 
siderable extent  exhausted;  and  the  trees  that 
are  now  found  in  the  remote  places  are,  when 
cut,  thrown  into  the  small  rivers,  and  float  to 
Loch  Ness.  On  the  Beauly  the  forests  are  more 
extensive;  and  there  are  regular  saw  mills  about 
midway  between  the  forest  and  the  sea,  at  which 
the  trees  are  cut  into  scantlings.  To  the  milk 
the  trees  float  down  the  river;  and  at  one  place 
they  have  to  descend  a  cascade  of  at  least  forty 
feet  in  height.  This  they  sometimes  do  with 
so  much  violence,  that  they  are  split  to  threads. 
In  that  place,  too,  they  have  recourse  to  an  arti- 
ficial dam;  but  the  dam  is  made  of  the  trees 
themselves,  which  are  left  in  a  heap  till  the 
swelling  of  the  river  carries  them  away.  Pines 
have  not  been  found  in  Scotland  at  an  elevation 
of  more  than  1600  or  2000  feet;  and  at  even  less 
than  that,  they  are  very  stunted,  if  not  sheltered 
in  the  ravines. 

The  immense  Scandinavian  forest,  which  occu- 
pies the  slopes  of  the  mountains,  and  banks  of 
the  rivers  and  arms  of  the  sea,  in  all  the  central 
parts  of  Sweden  and  Norway,  is  one  of  the  most 
considerable  on  the  Continent.  This  forest  con- 
sists fi>r  the  most  part  of  Scotch  fir  and  spruce, 
the  former  yielding  red  or  yellow  deal,  and  the 
latter  white.  In  very  many  places,  both  on  the 
Swedish  and  the  Norwegian  side  of  the  moun- 
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tains,  these  forests  are  not  accessible;  and  they 
are  of  value  only  when  situated  near  the  banks 
of  a  lake,  an  ann  of  the  sea,  or  a  river. 

Dr  Clarke  givf^s  the  following  account  of  the 
extent  of  the  pine  forests  on  the  Swedish  side 
of  the  Gulph  of  Bothnia : 

''At  Helsinborg,  some  fir  trees  of  an  astonishing 
length  were  conducted,  by  wheel-axes,  to  the 
water  side.  A  separate  vehicle  was  employed 
for  each  tree,  being  drawn  by  horses  which  were 
driven  by  women.  These  long,  white,  and  taper 
shafts  of  deal  timber,  divested  of  their  ba^k, 
afforded  the  first  specimens  of  the  produce  of 
those  boundless  forests  of  which  we  had  then 
formed  no  conception.  That  the  reader  may 
therefore  be  better  prepared  than  we  were  for 
the  tract  of  country  we  are  now  to  survey,  it 
may  be  proper  to  state,  in  the  way  of  anticipa- 
tion, that  if  he  cast  his  eyes  upon  the  map  of 
Sweden,  and  imagine  the  gulf  of  Bothnia  to  be 
surrounded  by  one  contiguous  unbroken  forest, 
as  ancient  as  the  world,  consisting  principally 
of  pine  trees,  with  a  few  mingling  birch  and 
juniper  trees,  he  will  have  a  general  and  tolerably 
correct  notion  of  the  real  appearance  of  the 
country.  If  the  sovereigns  of  the  Europe  were 
to  be  designated  each  by  some  title  characteristic 
of  the  naturo  of  their  dominions,  we  might  caU 
the  Swedish  monarch  Lord  of  the  Woods, 
because,  in  surveying  his  territories,  he  might 
travel  over  a  great  part  of  his  kingdom,  from 
sun-rise  until  sun-set,  and  find  no  other  subjects 
than  the  trees  of  his  forests.  The  population  is 
everywhere  small,  because  the  whole  country  is 
coverod  with  wood;  yet,  in  the  nonsense  that 
has  been  written  about  the  Northern  Atvtf,  whose 
swarms  spread  such  consternation  in  the  second 
century  before  Christ,  it  has  been  usual  to  main- 
tain that  vast  armies  issued  from  this  land.  The 
only  region  with  which  Sweden  can  properly  be 
compared  is  North  America,  a  land  of  wood  and 
iron,  with  very  few  inhabitants,  'and  out  of 
whose  hills  thou  mayest  dig  brass;'  but,  like 
America,  it  is  also  as  to  society  in  a  state  of 
infancy." 

Except  that  the  mountains  are  of  less  eleva- 
tion, and  that  the  climate  b  more  moist,  the 
eastern  side  of  the  gulph  of  Bothnia  does  not 
differ  much  fix>m  the  western,  as  described  by 
Dr  Clarke. 

The  coast  of  Norway  is  more  wild  than  that 
of  Sweden,  and  the  temperature  is  warmer  in 
the  same  latitude,  so  that  the  pine  forests  extend 
rather  farther  to  the  north.  Spruce  is  hardly 
found  within  the  Arctic  circle,  but  Scotch  fa 
continues  for  nearly  a  degree  more,  even  at  con- 
siderable heights;  and  beyond  that,  straggling 
trees  are  to  be  met  with  in  very  sheltered  places. 
The  summit  of  the  mountains  on  the  north  of 
the  gulph  of  Bothnia  may  be  taken  as  the  limit 
of  the  Scandinavian  pines,  as  from  thence  to 


North  Cape  there  is  nothing  to  be  met  with  ^btit 
dwarf  birch. 

The  principal  rivers  by  which  the  pines  of  the 
Scandinavian  mountains  are  brought  to  the  sea, 
westward,  for  the  purposes  of  commerce,  are  the 
Gotha  in  Sweden,  and  the  Glomm  in  Norway. 

The  Gotha  issues  from  the  lai^ge  lake  of  Weno*, 
in  the  centre  of  the  southern  part  of  Sweden; 
and  the  lake  receives  many  streams  from  the 
mountains,  some  of  which  are  of  great  length, 
and  pass  through  forests  of  the  finest  pines.  By 
means  of  these  the  pine  trees  are  easily  conveyed 
to  the  lake,  and  thence  by  the  Grotha  to  Gotten- 
burgh.  In  former  times,  the  timber  was  allowed 
to  float  down  the  cataract  of  Trollhietta,  by 
which  many  of  the  trees  were  spoiled,  as  there 
is  a  succession  of  falls,  and  some  of  them  as  higb 
as  thirty  feet.  Saw-mills  are  now  erected  at 
TroUhietta,  and  the  timber  is  conveyed  to  the 
river  farther  down,  by  a  canal.  The  timber  of 
the  south  of  Norway  is  brought  by  the  Glomm 
to  the  bay  of  Christiana,  where  a  great  qnantity 
is  exported.  Dr  Clarke  thus  describes  the  pro- 
cess of  saw^ing  timber  on  the  banks  of  the  Dal, 
westward  of  the  gulph  of  Bothnia;  and  we 
believe  it  does  not  vary  much  all  over  Scandin- 
avia: 

"Between  Meheda  and  Elfskarleby,  about  two 
English  miles  before  we  reached  the  latter  place, 
we  were  gratified  by  a  sight  of  some  cataracts 
of  the  Dal,  which  we  thought  &r  superior  to 
those  of  TroUhoBUa.  The  display  of  colours  in 
the  roaring  torrent  was  exceedingly  fine;  rushing 
with  a  headlong  force,  it  fell  in  many  directions, 
and  made  the  ground  tremble  with  its  impetu- 
osity. The  height  of  the  fall  is  not  forty  feet, 
but  the  whole  river  being  precipitated  among 
dark,  projecting  rocks,  g^ves  it  a  grand  effect;  a 
swelling  surf  continues  foaming  all  the  way  to 
a  bridge,  where  another  cataract,  meeting  the 
raging  tide,  adds  greatly  to  its  fury.  Such  is 
the  commotion  excited,  that  a  white  mist,  rising 
above  the  fall,  and  over  the  banks  of  the  torrent, 
rendered  it  conspicuous  long  before  we  reached 
the  river.  Close  to  the  principal  cataract  stood 
a  sawing-mill,  worked  by  an  overshot  wheel,  so 
situate  as  to  be  kept  in  motion  by  a  stream  of 
water  diverted  from  its  channel  for  this  purpose. 
The  remarkable  situation  of  the  sawing-mills, 
by  the  different  cataracts,  both  in  Sweden  and 
Norway,  are  among  the  most  extraordinary  sights 
a  traveller  meets  with.  The  mill  here  was  as 
rude  and  as  picturesque  an  object  as  it  is  possible 
to  imagine.  It  was  built  with  the  unplaned 
trunks  of  large  fir  trees,  as  if  brought  down  and 
heaped  together  by  the  force  of  the  river.  The 
saws  are  fixed  in  sets,  parallel  to  each  other;  the 
spaces  between  them  in  each  set  being  adapted 
to  the  intended  thickness  for  the  planks.  A 
whole  tree  is  thus  divided  into  planks,  by  a 
simultaneous  operation,  in  the  same  time  that  a 
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single  plank  would  be  cut  by  one  of  the  saws. 
We  found  that  ten  planks,  each  ten  feet  in  length, 
were  sawed  in  five  minutes,  one  set  of  saws 
working  through  two  feet  of  timber  in  a  single 
minute.  A  ladder,  sloping  from  the  mill  into 
the  midst  of  the  cataract,  rested  there  upon  a 
rock,  which  enabled  us  to  take  a  station  in  the 
midst  of  the  roaring  waters.  On  all  sides  of  the 
cataract,  close  to  its  faU,  and  high  above  it  and 
far  below  it,  and  in  the  midst  of  the  turbulent 
flood,  tall  pines  waved  their  shadowy  branches, 
wet  with  the  rising  dews.  Some  of  these  trees 
were'  actually  thriving  upon  naked  rocks,  firom 
which  the  dashing  foam  of  the  torrent  was 
spreading  in  wide  sheets  of  spray." 

In  some  parts  of  Sweden  there  are  accidental 
iires,  and  the  pines  are  also  sometimes  burned, 
in  order  to  clear  the  soil  for  agriculture.  In  the 
acount  of  his  journey  from  Stockholm,  north- 
ward, Dr  Clarke  says,  '^  As  we  proceeded  to  Ham- 
range,  we  passed  through  noble  avenues  of  trees, 
and  saw  some  fine  lakes  on  either  side  of  the 
road.  Some  of  the  forests  had  been  burned,  by 
which  the  land  was  cleared  for  cultivation.  The 
burning  of  a  forest  is  a  very  common  event  in 
this  country;  but  it  is  most  frequent  towards 
the  north  of  the  gulph  of  Bothnia.  Sometimes 
a  considerable  part  of  the  horizon  glares  with  a 
fiery  redness,  owing  to  the  conflagration  of  a 
whole  district,  which,  for  many  leagues  in  extent, 
has  been  rendered  a  prey  to  the  devouring  flames. 
The  cause  is  frequently  attributed  to  lightning; 
but  it  maybe  otherwise  explained;  and  we  shall 
have  to  notice  some  remarkable  instances  of  these 
fires  in  the  sequel." 

Again,  Dr  Clark  mentions  that  in  Lapland, 
beyond  Tomea,  ^'some  forests  were  on  fire  near 
the  river,  and  had  been  burning  for  a  considerable 
time.  Mr  Tipping  informed  us,  that  these  fires 
were  owing  to  the  carelessness  of  the  Laplanders 
and  boatmen  on  the  rivers,  who,  using  the  boletus 
igniarius  (German  tinder)  for  kindling  their 
tobacco  pipes,  buffer  it  to  &11  in  an  ignited  state 
among  the  dry  leaves  and  moss.  They  also  leave 
large  fires  burning  in  the  midst  of  the  woods, 
which  they  have  kindled  to  drive  away  the 
mosquitoes  from  their  cattle  and  from  themselves; 
therefore,  the  conflagration  of  a  forest,  however 
extensively  the  flames  may  rage,  is  easily  ex- 
plained. Yet  Linneus,  with  all  his  knowledge 
of  the  country  and  customs  of  the  inhabitants, 
attributed  the  burning  of  the  foreste  in  the  north 
of  Sweden  to  the  effects  of  lightning.  During 
these  tremendous  fires,  the  bears,  wolves,  and 
foxes  are  driven  from  their  retreats,  and  make 
terrible  depredations  among  the  cattle.  A  bear, 
having  crossed  the  river,  about  a  fortnight  before 
we  arrived,  had  killed  in  one  night  six  cows  and 
twelve  sheep,  the  property  of  a  farmer.  We 
saw  their  former  owner,  and  the  place  where  all 
this  slaughter  had  been  committed,  having  landed 


to  walk  by  the  side  of  the  river,  while  our  boat- 
men were  engaged  in  forcing  the  rapids.  The 
farmer  attributed  his  loss  to  the  burning  of  the 
opposite  forest,  which  had  compelled  the  bear  to 
pass  the  river  for  food." 

On  the  southern  shores  of  the  Baltic  there  ai'e 
also  extensive  pine  forests.  These  are  chiefly 
situated  to  the  east  of  the  Vistula,  on  the  whole 
of  the  sandy  tract  that  lies  between  the  rich  com 
valley  of  that  river  and  the  flax  and  hemp  valley 
of  the  Dwina,  and  stretehes  back  into  the  cen- 
tral parts  of  Russia.  The  soil  upon  which  this 
forest  grows  is  almost  wholly  sand,  and  the  sur- 
face is  in  consequence  comparatively  level,  nor 
does  any  of  it  lie  at  a  great  elevation  above  the 
sea.  The  river  Memel  is  the  principal  channel 
by  which  this  timber  is  conducted  to  the  sea, 
and  Memel  is  the  port  at  which  it  is  chiefly  dis- 
posed of.  Much  of  the  timber  of  Memel  is 
exported  in  logs  that  are  only  squared  by  the 
axe ;  and  masts  and  spars  of  Memel  timber  are 
much  esteemed.  In  the  Juiafs  or  low  lands  on 
those  shores  of  the  Baltic,  amber  is  found  in 
greater  abundance  than  in  any  other  part  of  the 
world ;  and  it  is  considered  that  it  may  be  the 
turpentine  of  decayed  pines  changed  by  the 
length  of  time  it  has  been  buried  in  the  earth. 

The  northern  slopes  of  the  Alps,  and  the  secon- 
dary mountains  in  the  south  of  Grcrmany,  abound 
in  pines;  and  the  Rhine  and  Danube  (the  prin- 
cipal upper  branches  of  the  latter  rise  in  the 
Alps)  are  well  adapted  for  conveying  the  timber 
to  the  lower  districts,  where  it  is  valuable.  The 
mode  of  conveying  the  timber  on  the  Rhine,  in 
immense  rafts,  is  very  curious.  The  following 
account  of  these  rafts  is  by  the  author  of ''  An 
Autumn  near  the  Rhine :" — 

*'  A  little  below  Andemach,  the  little  village 
of  Namedy  appears  on  the  left  bank,  under  a 
wooded  mountain.  The  Rhine  here  forms  a 
little  bay,  where  the  pilots  are  accustomed  to 
unite  together  the  small  rafts  of  timber  floated 
down  the  tributary  rivers  into  the  Rhine,  and 
to  construct  enormous  floats,  which  are  navi- 
gated to  Dortrecht,  and  sold.  These  machines 
have  the  appearance  of  a  floating  village,  com- 
posed of  twelve  or  fifteen  little  wooden  huts,  on 
a  large  platform  of  oak  and  deal  timber.  They 
are  frequently  eight  or  nine  hundred  feet  long, 
and  sixty  or  seventy  in  breadth.  The  rowers 
and  workmen  sometimes  amount  to  seven  or 
eight  hundred,  superintended  by  pilots  and  a 
proprietor,  whose  habitation  is  superior  in  size 
and  elegance  to  the  rest.  The  raft  is  composed 
of  several  layers  of  trees,  placed  one  on  the  other, 
and  tied  together.  A  laxge  raft  draws  not  less 
than  six  or  seven  feet  of  water.  Several  smaller 
ones  are  attached  to  it  by  way  of  protection, 
besides  a  string  of  boats,  loaded  with  anchors 
and  cables,  and  used  for  the  purpose  of  sounding 
the  river  and  going  on  shore.     The  domestip 
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economy  of  an  East  Indiaman  is  hardly  more 
complete.  Poultry,  pigs,  and  other  animals,  are 
to  he  found  on  hoard,  and  several  hutchers  are 
attached  to  the  suite.  A  well  supplied  hoiler  is 
at  work  night  and  day  in  the  kitchen.  The  din- 
ner hour  is  announced  hy  a  hasket  stuck  on  a 
pole,  at  which  signal  the  pilot  gives  the  word  of 
command,  and  the  workmen  run  from  all  quar- 
ters to  receive  their  messes.  The  consumption 
of  provisions  in  the  voyage  to  Holland  is  almost 
incredible,  sometimes  amounting  to  forty  or  fifty 
thousand  pounds  of  bread,  eighteen  or  twenty 
thousand  of  fresh,  besides  a  quantity  of  salted 
meat,  and  butter,  vegetables,  &c.,  in  proportion. 
The  expenses  are  so  great,  that  a  capital  of  three 
or  four  hundred  thousand  florins  (about  £35,000) 
is  considered  necessary  to  undertake  a  raft. 
Their  navigation  is  a  matter  of  considerable  skill, 
owing  to  the  abrupt  windings,  the  rocks,  and 
shallows  of  the  river ;  and  some  years  ago  the 
secret  was  thought  to  be  monopolized  by  a  boat- 
man of  Rudesheim  and  his  son." 

These  rafts  are  not  of  modem  invention,  and 
are  not  confined  to  Europe.  Evelyn,  on  the 
authority  of  Le  Comte,  says,  that  the  timber 
merchants  of  China  transport  immense  trees  or 
floats,  upon  which  they  build  huts  and  little 
cottages,  where  they  live  with  their  families. 

The  following  passage  from  Planches  **  Descent 
of  the  Danube,"  gives  a  description  of  the  method 
of  floating  timber  on  a  branch  of  that  river;  and 
the  practice  appears  to  be  common  in  Germany : 

^*  At  the  mouth  of  the  Erlaf  is  a  Rechen  or 
Grate,  where  the  wood  collects  that  is  floated 
down  this  stream  from  the  forests  in  the  neigh- 
bourhood of  Maria-Zell,  in  the  Steyermark,  near 
which  it  takes  its  rise.  It  is  customary  in  Ger- 
many to  place  one  of  these  gratings  at  the  mouth 
of  any  tributary  stream,  or  in  the  bed  of  any 
river  where  a  line  of  demarcation  is  drawn  natu- 
rally or  artificially  between  two  kingdoms,  two 
provinces,  or  even  two  parishes ;  so  that  the 
branches  and  trunks  of  trees  blown  down  by 
high  winds,  and  swept  away  by  inundations  into 
the  current,  should  not  be  carried  beyond  the 
frontiers,  or  boundaries,  of  the  state  or  property 
to  which  they  belong,  and  which  derives  from 
them  no  inconsiderable  portion  of  its  revenue. 

"The  timber,  also,  regularly  felled  by  the 
woodcutters  is  thrown  thus  carelessly  on  the 
mountain-streams  of  Grermany,  and  floats  down 
to  the  Rechen  or  Grate,  where  it  is  afterwards 
collected  by  its  owners,  who  are  thus  saved  the 
trouble  and  expense  of  land  carriage ;  and  the 
drifting  property  is  protected  from  plunder  by 
the  severity  of  the  laws  relating  to  it." 

In  many  parts  even  of  Europe,  the  timber  of 
pine  forests  is  useless  for  purposes  of  commerce, 
from  their  inaccessible  situations,  and  the  conse- 
quent difliculty  of  transport.  The  rugged  flanks 
and  deep  gorges  of  Mount  Pilatus,  in  Switzer- 


land, for  instance,  had  been  covered  with  impese- 
trable  foresta  for  many  centuries,  till  an  enta^ 
prizing  individual  conceived  the  daring  idea  of 
conveying  the  pines  from  the  top  of  the  mountain 
to  the  lal^  of  Lucerne,  a  distance  of  nearly  nine 
miles,  by  means  of  an  inclined  plane,  extendix^ 
the  whole  distance.    This  extraordinary  contri- 
vance, which  was  completed  in  1812,  became  an 
object  of  wonder  to  all  Europe,  and  waa  caDed 
the  Slide  of  Alpnach,  from  the  name  of  the  Com- 
mune in  which  it  was  situated.     The  Slide  uras 
a  trough,  formed  of  25,000  pine  trees,  six  feet 
broad,  and  from  three  to  six  feet  deep ;  this  was 
kept  moist.    Its  length  was  44,000  Engliah  feet. 
It  had  to  be  conducted  in  an  undeviating  line 
over  the  summits  of  rocks,  or  along  their  sides, 
or  under  ground,  or  over  deep  gorges,  where  it 
was  sustained  by  scafibldings;  and  tlias  innu- 
merable difficulties  presented  themselves  in  its 
construction.    The  perseverance  of  the  engineer, 
M.  Rupp,  overcame  all  obstacles ;  and  in  eighteen 
months  his   work    was    finished.      The    trees 
descended  from  the  mountain  into  the  lake  with 
an  incredible  rapidity.    The  larger  pines^  which 
were  about  one  himdred  feet  long,  ran  through 
the  space  of  eight  miles  and  a  third  in  about  sis 
minutes.    A  gentleman  who  saw  this  great  work 
states,  that  such  was  the  velocity  with  which  a 
tree  of  the  largest  size  passed  any  given  point, 
that  he  could  only  strike  it  once  with  a  stick  as 
it  rushed  by,  however  quickly  he  attempted  to 
repeat  the  blow.    The  markets  of  the  Baltic 
being  opened  by  the  peace,  the  speculation  was 
abandoned  as  unprofitable;    and  the  Slide  of 
Alpnach  fell  into  ruin. 

All  the  species  of  the  pine,  fir,  and  larch  fiuni- 
lies,  with  the  exception  of  one  or  two,  as  yet 
rare  in  this  country,  are  raised  from  seeds.     The 
cones  are  gathered  in  the  winter  season,  and 
exposed  to  the  sun,  or  to  a  gentle  heat  on  a  kiln, 
in  order  to  facilitate  the  separation  of  the  seeds. 
The  cones  of  the  cedar  should  be  kept  for  a  year 
at  least  after  they  are  taken  from  the  tree,  before 
the  seed  be  attempted  to  be  taken  out.    This  is 
necessary  on  account  of  the  soft  nature  of  the 
seeds,  and  the  great  quantity  of  resinous  matter 
which  the  cones  contain  when  growing,  and 
which  is  discliarged  by  keeping.      Cedar  cones 
are  generally  imported  from  the  Levant,  and  the 
seeds  retain  their  vegetative  powers  for  many 
years.    The  cones  of  the  Scotch  pine,  spruce,  and 
larch,  are  the  principal  kinds  which  are  opened 
by  kiln  heat.    The  cones  of  the  Weymouth 
pine,  silver  fir,  and  balm  of  Gilead  fir,  give  out 
their  seeds  with  very  little  trouble.     April  is 
the  best  season  for  sowing  all  the  species.      The 
soil  should  be  soft  and  rich,  well  mellowed  by 
the  preceding  winter's  frost  and  snow,  carefully 
dried,  and  raked  as  finely  as  possible.    The  rarei 
sorts  are  generally  sown  in  pots ;  but  the  more 
common  in  beds.     The  seed  of  the  Scotch  pine 
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and  pinaster  require  a  oovering  of  half  an  inch 
in  depth,  thoee  of  the  Weymouth  pine  three 
quarters  of  an  inch,  and  those  of  the  stone  pine 
an  inch  and  a  quarter.      The  cedar  is  generally 
soinm  in  hroad  pots,  or  hoxes  of  light  sandy  loam, 
and   coyered  half  an  inch.    The  seeds  of  the 
larch  require  a  covering  of  only  a  quarter  of  an 
inch,  those  of  the  spruce  fir  an  inch,  those  of  the 
silver  fir  and  balm  of  Gilead,  firom  a  half  to  three 
quarters  of  an  inch.    The  seeds  of  the  American 
spruce  fir  are  smaller  than  any  of  the  preceding, 
and  therefore  require  a  lighter  covering.     The 
strictest  attention  is  required,  both  as  to  quality 
of  soil  and  thickness  of  covering  the  seed,  for 
though  resinous  trees  are  extremely  hardy  when 
grown  up,  yet  they  are  all  very  tender  in  infancy. 
The  pine,  fir,  and  larch  families,  benefit  less 
by  transplanting  in  the  nursery  than  the  non- 
resinous  trees;  and  in  general,  when  circum- 
stances admit,  the  better  plan  is  to  remove  them 
at  once  irom  the  seed-bed,  at  two  years  old,  to 
where  they  are  finaUy  to  remain.     The  more 
delicate  species,  including  the  cedar  and  most  of 
the  pines,  are  best  transplanted  into  pots^  unless 
they  can  be  placed  at  once  where  they  are  to 
remain.      The  more  common  pines  and  firs  are 
transplanted,  at  two  years  of  age,  into  nursery 
beds  about  the  middle  of  April,  for  all  the  tribes, 
excepting  the  larch,  which,  being  deciduous, 
should  be  transplanted  in  February.    No  descrip- 
tion of  tree  plimts  receive  so  much  injury  as  this 
tribe  from  the  loss  of  roots,  from  the  roots  being 
exposed  to  the  air,  by  being  kept  long  out  of 
the  soil,  or  from  compression,  and  exclusion  of 
air  and  moisture,  by  being  kept  in  close  bundles 
or  thick  layers.     They  should,  therefore,  be 
finally  planted  as  soon  as  possible  after  removal 
from  the  nursery,  and,  indeed,  wherever  it  is 
practicable,  no  more  should  be  taken  up  in  one 
day  than  can  be  planted  that  day  or  the  next. 
Nor  are  any  plants  more  easily  deprived  of  the 
vital  principle  by  packing  and  carriage,  either  by 
sea  or  land,  though,  being  all  evergreens,  except- 
ing the  larch,  they  do  not  readily  show  it.    This 
fiust,  says  Loudon,  has  been  stated  to  us  by  expe- 
rieiu^  planters  in  Wales  and  different  parts  of 
England  as  the  reason  why  so  few  trees  are 
finally  produced  from  the  immense  numbers  of 
Scotch  pine  and  larch  fir  annually  sent  to  the 
south  by  the  Scotch  nurserymen. 

The  Scotch  pine  being  the  hardiest  of  all  the 
sorts,  and  affording  the  most  useful  wood,  is  of 
course  the  most  desirable  for  all  rocky,  sandy, 
and  otherwise  barren  soils.  The  young  trees  are 
genendly  planted  about  four  feet  apart,  and  irre- 
gularly, not  in  rows.  They  are  planted  by  tak- 
ing up  a  turf,  digging  out  two  or  three  spadefuls 
of  earth,  and  then  depositing  the  plant  along 
with  the  earth  and  the  turf;  or  they  may  he 
planted,  according  to  other  directions,  simply  by 
a  dibble  hole  in  the  soil.    After  planting,  the 


only  care  necessary  for  several  years  is  protection 
from  cattle  and  hares,  rabbits,  and  other  vermin. 
In  about  five  or  six  years  the  process  of  pruning 
is  to  be  gradually  commenced,  in  order  that  the 
branches  may  not  too  much  interfere  with  each 
other.  In  about  fourteen  years  from  the  date  of 
planting,  thinning  out  trees  where  they  are  too 
thick  will  now  be  proper;  but  as  the  upright 
growth  of  these  trees  renders  their  wood  the 
more  valuable,  they  should  be  left  pretty  close 
together,  by  which  they  will  grow  up  tall.  I 
have  seen,  says  Miller,  some  of  these  trees  grow- 
ing whose  naked  stems  have  been  more  than 
seventy  feet  high,  and  as  stnught  as  a  walking- 
cane  ;  and  fix>m  one  of  these  trees  there  were  as 
many  boards  sawed  as  laid  the  floor  of  a  room 
nearly  twenty  feet  square.  If  these  trees,  he 
adds,  are  left  eight  feet  asunder  each  way,  it  will 
be  sufficient  room  for  their  growth ;  therefore,  if 
at  first  thinning  a  fourth  part  of  the  trees  are 
taken  away,  the  others  may  stand  twelve  or 
fourteen  years  longer,  by  which  time  they  will 
be  of  a  size  for  making  ladders  and  standards  for 
scaffolding,  and  many  other  useful  purposes,  so 
as  to  yield  a  remunerating  sum  for  the  original 
expense  and  rent  of  the  land.  In  order  to  secure 
these  advantages,  it  is  necessary  that  the  soil 
should  be  properly  chosen;  for  there  are  instances 
in  which,  during  thirty  years,  the  average 
increase  of  the  trees  in  height  has  hardly  been 
an  inch,  while,  in  situations  not  particularly 
unfavourable,  it  might  not  be  much  less  than 
thirty  feet.  It  is  fortunate,  however,  that  those 
places  which  do  not  agree  with  the  common  pine 
are  generally  well  adapted  for  the  larch ;  so  that 
if  the  planter  finds  his  pines  will  not  thrive, 
which  he  can  soon  do  by  observing  the  tur- 
pentine exuding  through  the  leaves  and  buds, 
and  covering  them  like  hoar  frost,  he  ought 
immediately  to  root  them  out,  and  replace  them 
with  larches.  In  like  manner,  when  the  larch 
exhibits  this  appearance  on  the  leaves,  and  espe- 
cially on  the  branches,  it  will  never  come  to 
maturity.  Care  must  be  taken,  however,  not  to 
mistake  the  pollen  for  this  disease.  The  pollen 
appears  only  when  the  male  flowers  are  in  bloom; 
it  has  a  tinge  of  yellow,  and  it  seldom  adheres  to 
the  leaves,  and  never  to  the  branches ;  whereas, 
the  turpentine  is  white  and  efllorescent,  adheres 
to  the  twigs  and  leaves,  and  cannot  be  shaken  off 
without  difficulty. 

An  evidence  of  tlie  advantages  resulting  from 
the  cultivation  of  pines  may  be  adduced  from 
a  portion  of  Culloden  Muir,  near  to  the  spot 
where  the  battle  was  fought  in  1746.  It  slopes 
to  the  north-east,  and  is  exposed  to  the  cold  blasts 
of  the  Moray  Firth.  The  subsoil  is  a  deep  bed 
of  clay  and  sand  gravel ;  and  the  surface,  where 
not  planted,  very  barren,  with  not  more  than  an 
inch  of  mould,  and  that  of  the  very  worst  quality 
A  portion  was  enclosed  and  planted,  about  sevent 
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yeai-s  ago,  by  the  celebrated  Lord  President 
Forbes.  The  succeasive  thmnings  had  more  than 
repaid  the  enclosing  and  planting ;  and  when  the 
timber  was  cut  down,  about  twenty  years  since, 
it  yielded  several  times  as  much  rent  per  acre, 
for  erery  year  it  had  stood,  as  the  unplanted  part 
of  the  muir  let  at  the  time  when  it  was  cut  down. 

Large  plantations  of  pines  have  been  made  in 
England  during  the  last  thirty  years ;  and  thus 
some  of  our  barren  lands,  which  were  formerly 
utterly  worthless,  have  become  valuable  additions 
to  the  national  wealth.  Sometimes  these  plan- 
tations have  been  formed  without  due  investiga- 
tion; and  through  this,  some  species  of  fir,  which 
are  useless  except  for  fuel,  have  been  raised  in 
laige  quantities.  On  the  other  hand,  the  pro- 
perties of  the  several  species  have  been  accurately 
studied  by  some  planters;  and  experiments,  upon 
a  large  scale,  have  been  made  to  determine  the 
relative  value  of  the  various  sorts.  At  Dropmore, 
in  Buckinghamshire,  a  place  which,  thirty  years 
ago,  was  a  most  desolate  and  barren  heath.  Lord 
Grenville  has  formed  the  most  valuable  fir  plan- 
tations ;  and  he  has  established  a  garden  of  the 
genus  pinus,  in  which  he  has  collected  almost 
every  known  species  from  all  quarters  of  the 
globe.  The  late  Bishop  Heber,  who  was  hon- 
oured with  the  fKendship  of  that  justly  venerated 
nobleman,  had  a  commission  from  him  to  search 
out  any  new  species  of  the  pines  of  India ;  and 
the  following  extract  of  a  letter  from  this  ami- 
able prelate,  addressed  to  his  Lordship,  giving  an 
account  of  the  pines  of  the  Himalaya  mountains, 
will  show  the  solicitude  with  which  he  dis- 
charged his  trust : — 

"  A  visit  which  I  paid  to  those  glorious  moun- 
tains, in  November  and  December  last,  was 
unfortunately  too  much  limited  by  the  short  time 
at  my  disposal,  and  by  the  advanced  season,  to 
admit  of  my  penetrating  far  into  their  recesses ; 
nor  am  I  so  fortunate  as  to  be  able  to  examine 
their  productions  with  the  eye  of  a  botanist.  But 
though  the  woods  are  very  noble,  and  the  general 
scenery  possesses  a  degree  of  magnificence  such 
as  I  had  never  before  either  seen  or  (I  may  say) 
imagined,  the  species  of  pine  which  I  was  able 
to  distinguish  were  not  numerous.  The  most 
common  is  a  tall  and  stately,  but  brittle,  fir,  in 
its  general  character  not  unlike  the  Scottish,  but 
with  a  more  branching  head,  which,  in  some 
degree,  resembles  that  of  the  Italian  pine.  An- 
other, and  of  less  frequent  occurrence,  is  a  splen- 
did tree,  with  gigantic  arms  and  dark  narrow 
leaves,  which  is  accounted  sacred,  and  chiefly 
seen  in  the  neighbourhood  of  ancient  Hindoo 
temples,  and  which  struck  my  unscientific  eye 
as  very  nearly  resembling  the  cedar  of  Lebanon. 
But  these  I  found  flourishing  at  near  nine  thou- 
sand feet  above  the  level  of  the  sea,  and  where 
the  frost  was  as  severe  at  night  as  is  usually  met 
with  at  the  same  season   in   England.      But 


between  this,  which  was  the  greatest  height  that 
I  climbed,  and  the  limit  of  perpetual  snow,  there 
is  doubtless  ample  space  for  many  other  q>ecie8 
of  plants,  to  some  of  which  a  Diopmore  winter 
must  be  a  season  of  vernal  mildness." 

The  pines  of  tlie  Himalaya  mountains  were 
found  at  the  height  of  nine  thousand  foet  above 
the  level  of  the  sea.  The  elevation  at  which  the 
pine  grows  in  tropical  countries  is  very  remark- 
able. Humboldt  describes  the  third  zone  of  the 
Peak  of  Tenerifie,  the  r^ion  of  firs,  as  at  nine 
hundred  toises  of  absolute  height  (about  five 
thousand  seven  hundred  and  sixty  feet);  and  he 
says  that,  in  the  Cordilleras  of  New  Spain,  under 
the  torrid  zone,  the  Mexican  pines  readi  as  high 
as  two  thousand  toises  (about  twelve  thouaimd 
eight  hundred  feet). 

The  other  European  species  of  the  pine  are : 
The  Cornean  (p,  larido),  which  is  nearly  allied 
in  its  character  to  the  Scotch  pine,  but  is  a  much 
handsomer  and  finer  tree.  Professor  Thonin 
considers  it  equally  hardy  with  the  Scotch  pine; 
its  wood  is  more  weighty  and  resinous,  and  con- 
sequently more  compact,  stronger,  and  more 
flexible.  It  grows  wild  on  the  summits  of  the 
highest  mountains  of  Corsica.  The  duster  pime 
Cp-  pinasUrJy  is  a  grand  and  picturesque  tree; 
and  is  a  great  favourite  with  the  Roman  and 
Florentine  painters.  The  timber  is  of  less  value 
than  that  of  the  others :  in  Switzerland,  it  is  cut 
into  shingles  for  roofing  houses,  &c.  As  an  orna- 
mental tree  it  is  well  deserving  of  cultore,  but 
not  for  its  timber.  The  itoM  pine  (p.  pimeajy 
is  very  common  in  the  south  of  Italy.  At 
Ravenna  there  is  an  extensive  forest  of  this 
species,  and  they  are  commonly  planted  around 
the  villas,  and  in  the  gardens  at  Rome  and 
Florence.  The  seeds  of  this  and  the  cluster  pine 
are  eaten  throughout  Italy,  both  by  the  poor  and 
rich.  They  are  as  sweet  as  almonds,  but  partake 
slightly  of  a  turpentine  flavour.  The  wood  is 
not  so  resinous  as  that  of  most  of  the  other 
species;  and  the  tree  can  only  be  considered  as 
Suable  for  its  efiect  in  the  landscape.  The 
Siberian  pine  (p.  cemhra)^  the  tanninbaum  of 
Byron's  Childe  Harold,  and  the  aphemousU  pine 
of  Harte,  grows  higher  up  the  Alps  than  other 
pines;  and  is  even  found  at  elevations  where  the 
larch  will  not  grow.  The  wood  is  very  soft,  and 
having  scarcely  any  grain,  is  very  fit  for  the 
carver.  The  peasants  of  the  Tyrol,  where  this 
tree  abounds,  make  various  sorts  of  carved  works 
with  the  wood,  which  they  dispose  of  in  Switzer- 
land among  the  common  people,  who  are  fond  of 
the  resinous  smell  which  it  exhales.  The  Canary 
pine  (p.  eanariengis),  grows  in  the  high  moun> 
tains  of  the  Canary  islands,  at  an  elevation  corres- 
ponding to  the  coldest  parts  of  Scotland.  The 
wood  is  resinous,  highly  inflammable,  and  is  well 
adapted  for  building  material,  as  it  lasts  for  ages. 

Of  American  species  of  the  pine,  Michaux 


mnmezatei  ten;  a  few  of  tba  ommI  rahisbla  of 
which  m  ihall  deacritw. 

The  Bad  Pimt  (p.  r^r^J,  mnetimM  eaUed 
the  Norway  pine,  b  fbond  in  Canada,  Notk 
Sootia,  and  the  northeni  parta  of  the  States.  It 
oorapiee  nnall  tnwta  of  a  ftw  hundred  aerea, 
either  alone^  or  angled  with  the  white  }rfne.  It 
growi  in  dry  and  aandy  eoila  to  tlte  height  of 
aereuty  or  eighty  feet,  and  two  feet  in  dlamattr. 
It  ia  chiefly  remarkable  fix  the  nmform  tiM  of 
ItatnudcfiMr two- third! of  itslength.  Tlwhaik 
is  of  a  dearer  tsd  than  tlut  of  the  other^edea. 
The  oonea  an  about  two  inehaa  long,  ronnded  at 
tba  baac^and  abnqitJy|>oiiit«d.  They  abed  their 
aeeda  the  fint  year.  The  wood  ha*  a  fine  com- 
pact gtun,  and  ia  very  nrinoua;  it  !■  freqnoitly 
employed  in  naral  arehiteetiue,  and  affords  masta 
for  the  laigeat  diipa.  It  ia  exported  into  Britun 
fromthedistiictof  Haine,aud  the  ahorw  of  lake 
Cbamplun. 

The  Y«Ho»  Pvm  (p.  wM*).  This  tree  ia 
viddy  diffoaed  in  North  Amerin.  It  is  «  beaa- 
tiftil  and  symmetried  tree,  thebrancheefbrming 
apymnidatthesiinimit.  It  rises  to  the  height  of 
fifty  and  sixty  feet,  haring  a  thickneae  of  about 
eighteen  inchea:  the  learea  are  nther  abort,  of  a 
brig-ht  green  oolonr,  and  united  in  pain.  The 
oouaa  are  otal.  armed  with  five  apinee,  and  of 
rery  small  dae.  The  ooDoentrio  or  annnal  circles 
of  the  wood,  are  dz  times  SB  nnmerona  in  a  given 
tpftoe,  ae  those  of  the  pitdi  and  tobloDy  pine* : 
the  heart  is  fne  grained,  and  naoderatdy  rednooB, 
wUcfa  raden  the  wood  eomp«et  wiUiont  great 
weight.  Long  experience  has  proved  its  excd- 
lenee  and  durability;  sn4  it  is  uniTersally  em- 
ployed in  the  conntriee  when  it  grows  ea  a 
doowstio  wood,  as  wdl  a*  extendrely  Imported 
to  Britain  and  tlte  West  India  idands. 

The  iMtg-UaMi   Pint    (p.  |^ 

aiutraiuj,  is  also  known  as  the 
ydlow  pitch,  broom,  and  Georgia 
piiM  It  ia  fint  van  near  Nor- 
folk in  Virginia,  where  the  pins 
barrens  begin;  and  it  exteade 
oTer  the  lower  part  of  theCaro- 
linaa,  and  the  states  of  Georgia 
and  norida,  occupying  dry 
sandy  soils.  Ita  mean  atatnre  ia 
about  sixty  feet,  with  a  unifonn 
diameter  of  eighteen  indiee  for 
two-thirda  of  iU  stun.      The 


aie  also  rery  large,  being  seren  to 
eight  inches  long,  and  four  indies 
thick  whoi  open.  Tlisy  are  oaatttLt 
armed  with  retorted  spinea;  the  '*''**  "" 
seeds  are  in  genend  rery  abundant;  the  kemd 
is  of  an  ^reeable  taste,  and  is  rondondy 
eatm  by  wild  turkeys,  equirrela,  and  the  swine 
that  lire  almost  wholly  in  the  woods.    In  i 
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nnfrnitflil  ycnn,  however,  whole  forest*  c^  hnn- 
dradaofmileswillnotyiddaaingleeoae.  The 
wood  is  compact,  fine  grained,  durable,  and 
suaeeptible  of  reedving  a  fine  polish,  adran- 
tages  which  give  it  a  preference  over  ereiy  other 
qiedM.  Theaa  quaUtiea,  however,  are  mndi 
inflomoed  and  modifiad  by  the  nntim  of  the 
adL  It  ia  axteruirdy  need  in  the  State*  where 
it  grows  for  all  domeadc  porpoeea;  aad  in  naval 
aiehiteetnre  is  reckoned  snpniorto  all  the  oUur 
pinee.  Sometimee  the  wood  is  of  a  reddidi  hue, 
when  it  is  oonsldered  of  superior  qudity.  In 
England  and  the  West  Indian  it  sells  for  thuiy 
per  eetit.  more  than  other  pine  wooda.  Itisftwn 
this  tree  alao  that  the  prindpd  supply  of  pitdt, 
resin,  and  turpentine,  is  obtained;  while  the 
pine  barrens  being   of  vast  extent,  afibrd   an 

nsumpt  and  exportation. 
To  obtain  the  turpentine^  wtuch  b^ine  to  flow 
about  the  middle  of  Uarch,  and  inoreaaee  in  the 
worm  months  of  July  and  August,  ioMt,  or 
hollows,  are  formed  in  the  baas  of  the  pines, 
about  three  or  four  inehea  from  the  ground, 
generally  on  the  aonth  side.  These  boxee  will 
oootaia  about  three  pints  of  flnid;  but  they  an 
made  in  proportiim  to  the  die  of  the  trunk,  of 
whidi  Ihey  genaraDy  oeonpy  about  one-fitnrth  of 
the  diameter.  On  la^  trees,  two,  and  someUmee 
foursnchboxeB,ara  mode  OB  oppiidte  sides.  The 
ground  ia  carefully  raked  and  ckored  of  all  brush 
wood  around  the  trees,  to  fnmnt  acddeuta  from 
fire  oonunnuioatiog  with  the  bexca.  On  eadi 
dde  of  Ibis  hallow  two  iMfcAei  or  gnttais  are 
made  in  the  tree,  to  conduct  the  a^i  into  the  box 
or  Mvity;  they  a»  obUqne,  and  about  three 
incfaee  long.  Duii^  a  fortnight,  idiich  ia 
employed  in  this  first  opaiation,  die  boxeabeooma 
filled,  whm  the  eontenta  are  taken  out  and  con- 
ve3'ed  into  casks  by  wooden  ladks.  To  increaae 
the  product,  the  upper  edge  of  the  box  is  newly 
ehi{^wd  once  a  week,  the  baric,  and  a  portion  of 
the  alburnum  bdng  renewed  to  the  depth  of  four 
coDcentrie  drclea.  The  boxes  fill  every  three 
weeks;  and  the  turpentine  thus  procured  is  of. 
the  puraat  qwlity.  A  tree  continuee  thus  to 
yidd  turpendne  for  five  or  dx  yean;  but  the 
quantity  ia  f^ieateat  in  dry  and  warm  yean,  and 
kast  in  cold  and  wet.  It  ia  odeulatad  that  2S0 
boxea  yield  a  barrd  of  SZO  Ibe.  of  turpentine. 
A  dngle  n^ro  ean  attend  to  4,000  boxes, 

Thw  sabstanoe CMitaina  ndn, and  the  poreoil 
or  spirit  of  turpentine,  which  latter  is  obtained 
by  disUllation  in  retorts- 
All  the  tar  of  the  Kiutheni  States  ia  made 
from  dead  wood  of  the  long'leared  pine,  which 
boa  follen  by  accident,  and  from  the  suromlta  of 
treee  felled  for  timber.  To  obtain  this  tar,  a 
circnlar  mound  of  earth  ia  rdaed  wiUi  a  ditch 
around  the  base;  in  the  oentre  of  this  earthen 
mound  b  a  hole  communicating  with  the 
3  K 
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ditch,  tlie  whole  ii  coated  with  clay,  and  beaten 
hard;  on  this  are  piled  the  out  branches  and 
pieces  of  wood  dirested  of  their  bark.  The 
wood  is  piled  up  so  as  to  form  a  tmncated  and 
inverted  cone;  the  whole  is  then  strewed  with 
pine  leaves,  and  covered  with  earth,  b  few  holes 
being  left  for  iur.  Fire  is  communicated  to  the 
top,  and  a  gradual  and  confined  combustion  is 
produoed  downwards  to  the  base.  As  the  tar 
flows  lata  the  ditch,  it  b  emptied  out  into  casks 
I'eady  for  receiving  it. 

The  American  tar  is  reckoned  inferior  to  that 
of  the  north  of  Europe,  probably  from  adng 
dead  wood,  and  less  care  being  employed  in  its 
manu&cture. 

Dr  Clarke  thus  describes  the  method  of  distil- 
ling tar  in  the  gulph  of  Bothnia:  "The  process 
by  which  the  tar  is  obtained  iBverymmple;  and 
as  we  often  witnessed  it,  we  shall  now  describe 
it,  from  a  tar-work  which  we  halted  to  inspect 
upon  the  spot.  The  ntuation  most  favoumble 
for  this  process  is  In  a  forest  near  to  a  marsh  or 
bog;  because  the  roots  of  the  fir,  from  which  tar 
is  principally  extracted,  are  always  the  most 
productive  in  such  places.  A  oonical  cavity  is 
then  made  in  the  ground  (generally  in  the  side 
of  a  bank  or  sloping  hill);  and  the  roots  of  the 
fir,  together  with  logs  or  billets  of  the  same, 
being  neatly  tnissad  into  a  stack  of  the  same 
conical  shape,  are  let  into  this  cavity.  The  wholi- 
13  then  covered  with  turf^  to  prevent  the  volatilt- 
parts  from  being  dissipated,  which,  by  means  of 
a  heavy  wooden  mallet,  and  a  wooden  stamper, 
worked  separately  by  two  men,  is  beaten  down 
and  renderod  as  iiirm  as  possible  above  the  wood. 
The  stack  of  billets  is  then  kindled,  and  a  slow 
combustion  of  the  fir  takes  place,  without  flame, 
as  in  making  charcoal.  During  this  combustion, 
the  tar  exudes;  and  a  cast-iron  pan  lieing  at  the 
bottom  of  the  funnel,  with  a  spout,  which  pro- 
jects through  the  side  of  the  bank,  barrels  are 
placed  beneath  this  spout^  to  collect  the  fluid  as 
it  comes  away.  As  fast  as  the  barrels  are  filled, 
they  are  bunged  and  ready  for  immediate  expor- 
.tation.  From  tliis  dsseription,  it  will  be  evident 
that  the  mode  of  obtaining  tar  is  by  a  kind  of 
distillation  pmrdemimutim;  tiie  turpentine,  melted 
by  fire,  mixing  with  the  sap  uid  juices  of  the 
fir,  while  the  wood  itself,  beeoming  cliarrad,  is 
converted  into  charcoal.  The  most  curious  part 
of  the  story  is,  that  this  ample  method  of 
extracting  tar  is  precisely  that  which  is  described 
by  Theophraatus  and  Dioscoridee;  and  there  is 
not  the  smaUest  difference  between  a  tor-work 
in  the  forests  of  Weetro-Bothnia,  and  those  of 
ancient  Greece.  The  Greeka  make  stacks  of 
pine;  and,  having  covered  them  with  turf,  they 
were  suffered  to  burn  io  the  same  smothered 
manner;  while  tlie  tar,  melUng,  fell  to  the  bottom 
of  the  stack,  and  ran  out  by  a  small  channel  cut 
for  the  purpose." 


The  Pitch  Pint  (p.  rigida),  U  . 
throughout  the  United  States,  but  is  most  abun- 
dant on  the  Atlantic  coast.  It  is  a  very  branchy 
tree,  and  the  wood  ia  consequently  knotty.  It 
is  very  resinous,  and  affords  a  large  quantity  of 
pitch.  The  bark  Is  thick,  of  a  dark  oolonr.and 
deeply  fiuTOwed.  The  concentric  circles  of  the 
wood  ai«  far  asunder;  and  three-fourths  of  the 
lai^r  stocks  connst  of  sap.  On  high  ground 
and  light  gravelly  soils,  the  wood  ia  heavy  md 
full  of  resin;  on  low  humid  soils  it  ia  the  reverse, 
and  unfit  for  use. 

The  WMu  Pint  (p.  OrfAm).    This  is  mm  of 
the  most  valuable  and  interesting  species  of  pines, 
is  oommoa  to  Canada  and  the  northern  parts  of 
the  United  States,  and  has  its  distinctive  name 
from  the  perfect  whiteness  of   its  wood  when 
fireshly  exposed.    The  leaves  ura  five-fold,  four 
inches  in  length,  numerous,  slender,  and  of  a 
bluish  green.     The  cones  are  four  to  five  inches 
long,   and   composed   of    thin, 
smooth  scales,  rounded  at  the 
base.      It    grows   extennvely 
between  the  parallels  of  43°  and 
47°  in  almost  all  varietiej  of  soil; 
but  Btt^ns  its  greatest  dimen- 
eiona  in  the  upper  part  of  New 
Hamp^ire,  the  State  of  Ver- 
mont, and  near  the  eouiveof  the 
St  Lawrence.    This  ancient  and 
.    mqestic  inhahitant  of  the  Kortb 
American   foresta,  is   still    the 
lofUestand  most  valuable  of  thar 
prodnctions;  and  its  summit  is 
seen  at  an    immense  distance 
aapiriiig    towards    heaven,    br 
above  the  heads  of  the  sorround- 
""'^^  ing  trees.     The  trunk  is  simple 

for  two-thirds  or  three-fouitlu 
of  its  height;  and  the  limbs  are  short  and  rerti- 
cellato,  or  disposed  in  stages  one  above  the  other 
to  the  top  of  the  tree,  which  Is  formed  by  three 
or  four  upright  branches.  This  tree  is  the  fore- 
most in  taking  pocsesnion  of  barren  districts,  and 
tlie  most  hardy  in  resisting  the  impetuous  gales 
from  the  ocean.  On  yonng  stocks  not  exceeding 
forty  feet  in  height,  the  bark  of  the  trunk  and 
bmnches  is  smooth  and  polished;  aa  the  tree 
advances  in  age  it  splits  and  becomes  nigged, 
bnt  does  not  fall  off  in  scales  like  that  of  the 
other  pines.  The  tmnk  also  tapers  and  lessens 
from  the  base  to  the  summit,  more  than  those 
of  the  othen  of  the  same  tribe.  The  wood  is 
Boft,  light,  firee  &om  knots,  easily  wrought,  and 
very  durable  when  exposed  to  the  air  and  sod; 
on  tbeee  accounts  it  is  much  employed  in  domestic 
use,  a  great  proportion  of  the  houses  in  Ihs 
northern  States  being  built  of  it. 
It  is  also  largely  exported  to  Britun,  where 
.  it  is  much  used  in  domestic  architectnre.  Us 
I  wood  is  not  re«nous  enough  to  fnniish  turpen- 
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tine  for  commerce:  nor  would  the  labour  of 
extractiBg  it  be  easy,  sinoe  it  occupies  exclusively 
traots  of  only  a  few  hundred  acres,  and  is  usually 
mixed  in  different  proportions  with  the  leafy 
trees* 

The  vast  consumption  of  this  tree  for  domestic 
use,  says  Michaux,  who  wrote  about  twenty 
years  ago,  and  for  expoilation  to  the  West  Indies 
and  to  Europe,  renders  it  necessary  every  year 
to  penetrate  farther  into  the  country,  and  inioads 
are  already  made  in  quest  of  this  species  only 
upon  forests  which  probably  will  not  be  cleared 
for  cultivation  in  twenty-five  or  thirty  years. 
The  persons  engaged  in  this  branch  of  industry 
are  in  general  emigrants  from  New  Hampshire, 
led  by  a  roving  disposition,  and  a  desire  for 
amassing  wealth.  In  summer,  they  unite  in 
small  companies,  and  traverse  these  vast  solitudes 
in  every  direction  to  ascertain  the  places  in  which 
the  pines  abound.  After  cutting  the  grass  and 
converting  it  into  hay,  for  the  nourishment  of 
the  cattle  to  be  employed  in  their  labour,  they 
return  home.  In  the  beginning  of  winter  they 
enter  this  forest  agdn,  establish  themselves  in 
huts  covered  with  the  bark  of  the  canoe  birch, 
or  the  arbor  vitie;  and  though  the  cold  is  so 
intense,  that  the  mercury  sometimes  remains  for 
several  weeks  from  40*  to  45®  below  the  point 
of  congelation,  they  persevere  with  unabated 
courage  in  their  work.  When  the  trees  are 
felled  they  cut  them  into  logs  frx>m  fotuieen  to 
eighteen  feet  long,  and  by  means  of  their  cattle, 
which  they  employ  with  great  dexterity,  drag 
them  to  the  river;  and  after  stamping  on  them 
a  mark  of  property,  roll  them  upon  its  frozen 
bosom.  At  the  breaking  up  of  the  ice  in  the 
spring,  they  float  down  with  the  current. 

About  120  miles  from  the  sea  the  timber  is 
collected,  and  each  party  forms  his  oyvn  into 
rafts,  and  either  disposes  of  them  to  the  proprie- 
tors of  the  various  saw-mills  on  the  banks  of 
the  river,  or  gets  them  formed  into  deals  on  his 
own  account. 

The  upper  part  of  Pennsylvania,  near  the 
source  of  the  Delaware  and  Susquehannah, 
which  is  mountainous  and  cold,  possesses  large 
forests  of  this  pine;  and  in  the  spring  the  timber 
is  floated  down  those  streams  for  the  internal 
consimiption  of  the  state.  It  enters  into  the 
construction  of  houses,  both  in  the  country  and 
in  the  towns,  and  is  cut  into  planks  for  exporta- 
tion to  the  West  Indies. 
"^  Boston  is  the  piincipal  emporium  for  this  wood 
in  the  northern  States. 

Besides  deals  for  constructing  the  doors  and 
other  parts  of  the  interior  of  their  houses  in 
Ameiica,  the  white  pine  is  formed  into  what  are 
called  clap  boards  and  shingles.  These  form  the 
exterior  coverings  of  the  houses.  These  wooden 
houses  last  about  twelve  or  fifteen  years. 

A  great  quantity  of  fir  timber  is  annually 


imported  into.  Great  Britain  from  our  Canadian 
possessions,  and  New  Brunswick.  Mr  McGregor 
gives  the  following  account  of  the  mode  of  pro- 
curing this  timber  in  the  latter  place  :— 

*'The  timber  ttade,  which,  in  a  commercial  as 
well  as  political  point  of  view,  is  of  more  impor- 
tance in  employing  our  ships  and  seamen,  than 
it  is  generally  considered  to  be,  employs  also  a 
vast  number  of  people  in  the  British  colonies, 
whose  manner  of  living,  owing  to  the  nature  of 
the  business  they  follow,  is  entirely  diff^crent 
fix)m  that  of  the  other  inhabitants  of  North 
America. 

"Several  of  these  people  form  what  is  termed  a 
Numbering  party,'  composed  of  persons  who 
are  all  either  hired  by  a  master  lumberer,  who 
pays  them  wages,  and  finds  them  in  provisions, 
or  of  individuals  who  enter  into  an  understanding 
with  each  other,  to  have  a  joint  interest  in  the 
proceeds  of  their  labour.  The  necessary  supplies 
of  provisions,  clothing,  &c.,  are  generally  obtained 
from  the  merchants  on  credit,  in  consideration 
of  receiving  the  timber  which  the  lumberers  are 
to  bring  down  the  rivers  the  following  summer. 
The  stock  deemed  requisite  for  ^  lumbering  part^ 
consists  of  axes,  a  cross-cut  saw,  cooking  utensils, 
a  cask  of  rum,  tobacco,  and  pipes,  a  sufiicient 
quantity  of  biscuit,  pork,  beef,  and  fish;  peas 
and  pearl  barley  for  soup,  with  a  cask  of  molasses 
to  sweeten  a  decoction  usually  made  of  shrubs, 
or  of  the  tops  of  the  hemlock  tree,  and  taken  as 
tea.  Two  or  three  yokes  of  oxen,  with  suffi- 
cient hay  to  feed  them,  are  also  required  to  haul 
the  timber  out  of  the  woods. 

"When  thus  prepared,  these  people  proceed 
up  the  rivers,  with  the  provisions,  to  the  place 
fixed  on  for  their  winter  establishment;  whicli 
is  selected  as  near  a  stream  of  water,  and  in  the 
midst  of  as  much  pine  timber,  as  possible.  They 
commence  by  clearing  away  a  few  of  the  sur- 
rounding trees,  and  building  a  camp  of  round 
logs,  the  walls  of  which  are  seldom  more  than 
four  or  five  feet  high;  the  roof  is  covered  with 
birch  bark  or  boards.  A  pit  is  dug  under  the 
camp  to  preserve  any  thing  liable  to  injury  from 
the  frost.  The  fire  is  either  in  the  middle  or  at 
one  end;  the  smoke  goes  out  through  the  roof; 
hay,  straw,  or  fir  branches  are  spread  across  or 
along  the  whole  length  of  this  habitation,  on 
which  they  all  lie  down  together  at  night  to 
deep,  with  their  feet  nexi  the  fire.  When  the 
fire  gets  low,  he  who  first  awakes,  or  feels  cold, 
springs  up,  and  throws  on  five  or  six  billets;  and 
in  this  way,  they  manage  to  have  a  large  fire  all 
night.  One  person  is  hired  as  cook,  whose  duty 
it  is  to  have  breakfast  ready  before  daylight;  at 
which  time  all  the  party  rise,  when  each  takes 
his  morning^  or  the  indispensable  dram  of  raw 
rum  immediately  before  breakfast.  This  meal 
consists  of  bread,  or  occasionally  potatoes^  with 
boiled  beef,  pork,  or  fish,  and  tea  sweetened  with 
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molasses;  dinner  is  uaaally  ihe  same,  witli  peas^- 
soup  in  place  of  tea;  and  the  sapper  resembles 
breakfEMi.  These  men  are  enmnoos  eaters,  and 
they  also  drink  great  qnantities  of  ram,  whieh 
they  scarcely  ever  dilate.  Immediately  after 
break&st,  they  divide  into  three  gangs:  one  of 
nrhich  cats  down  the  trees^  another  hews  them, 
and  the  third  is  employed  with  the  oxen  in 
haaling  the  timber,  either  to  one  general  road 
leading  to  the  banks  of  the  nearest  stream,  or  at 
once  to  the  stream  itself;  fallen  trees  and  other 
impediments  in  the  way  of  the  oxen  are  mit 
away  with  an  axe. 

^The  whole  winter  la  thus  apent  Inonremitting 
labonr:  the  snow  eo vers  the  ground  from  two  to 
three  feet  from  the  setting  in  of  winter  nntil 
April;  and,  in  the  middle  of  fir  forests,  often  till 
the  middle  of  Sfay.  When  the  snow  begins  to 
dissolve  in  April,  the  rivers  swell,  or,  according 
to  the  lamberer's  phrase,  the  >W«A8(f  eom§  dawn. 
At  this  time  all  the  timber  cut  during  winter  is 
thrown  into  the  water,  and  floated  down  until 
the  river  becomes  saffidently  wide  to  make  the 
whole  into  one  or  more  rafts.  The  water  at  this 
period  is  exceedingly  cold;  yet  for  weeks  the 
lumberers  are  in  it  from  morning  till  night,  and 
it  is  seldom  less  than  a  month  and  a  hal^  from 
the  time  that  floating  the  timber  down  the 
streams  commences,  until  the  rafts  are  delivered 
to  the  merchants.  No  course  of  life  can  under- 
mine the  constitution  more  than  that  of  a  lum- 
berer and  raftonan.  The  winter  snow  and  frost, 
although  severe,  axe  nothing  to  endure  in  com- 
parison to  the  extreme  coldness  of  the  snow 
water  of  the  fireakets;  in  which  the  lumberer 
is,  day  after  day,  wet  up  to  the  middle,  and  often 
immersed  from  head  to  foot.  The  veiy  vitals 
are  thus  chilled  and  sapped;  and  the  intense  heat 
of  the  summer  sun,  a  transition  which  almost 
immediately  follows,  must  further  weaken  and 
reduce  the  whole  frame.  To  stimulate  the 
oigans,  in  order  to  sustain  the  cold,  theee  men 
swallow  immoderate  quantities  of  ardent  spirits^ 
and  habits  of  drunkenness  are  the  usual  conse- 
quence. Their  moral  character,  with  few  excep- 
tions, is  dishonest  and  worthless.  I  believe  there 
are  few  people  in  the  world  on  whose  promises 
less  faith  can  be  placed  than  on  those  of  a  lum- 
berer. In  Canada,  where  they  are  longer  in 
bringing  down  their  rafts,  and  have  more  idle 
time,  their  character,  if  possible,  is  of  a  still  more 
shuffling  and  rascaUy  description.  Premature 
old  age,  and  shortness  of  days,  form  the  inevitable 
&te  of  a  lumberer.  Should  he  even  save  a  little 
money,  which  is  very  seldom  the  case,  and  be 
enabled  for  the  last  few  years  of  life  to  exist 
without  incessant  labour,  he  becomes  the  victim 
of  rheumatisms  and  all  the  miseries  of  a  broken 
constitution.  But,  notwithstanding  all  the  toils 
of  such  a  pursuit,  those  who  once  adopt  the  life 
of  a  lumberer  seem  fond  of  it.    They  are  in  a 


great  measore  as  independent^  in  their  own  way, 
as  the  Indians.  In  New  Brunswick,  and  parti- 
culariy  in  Canada,  the  epithet  ^umberei'  ia 
conridend  synonymous  witha  character  of  spend- 
thrift, and  villanous  and  vagabond  principles. 
After  aeDing  and  ddivering  up  their  raita,  they 
pass  some  weeks  in  idle  indulgence:  drinkii^ 
smoking,  and  dashing  off,  in  a  long  coat,  flaahy 
waistcoat,  and  tiowersi  Wellington  or  Hesaan 
boots^  a  bAndkerohief  of  many  colours  round  the 
neck,  a  watch  with  a  long  tinsel  chain  and 
numberless  brass  seals,  and  an  umbrella.  Befi»e 
winter  they  return  again  to  tha  woodsy  and 
resume  the  pursuitsof  the  preceding  year.  Some 
exceptions,  however,  I  have  known  to  this  gener- 
ally true  character  of  lumberers.  Many  young 
men  of  steady  habits^  who  went  from  Prince 
Edward's  island,  and  other  places,  to  Miramichi, 
for  the  express  purpose  of  making  money,  have 
joined  the  lumbering  parties  for  two  or  three 
yeai%  and,  after  saving  their  eamingSy  returned 
and  purchased  lands,  on  which  they  now  live 
very  c<mifortably." 

The  '^lumberers"  of  New  Brunswick,  and 
those  who  cut  down  the  timber  of  the  woods  of 
the  United  States,  select  the  firs  of  proper  girth 
and  quality  with  especial  care.  It  is  stated  by 
Mr  M'Gr^r,  that  not  one  tree  in  ten  thousand 
is  fit  for  purposes  of  commerce.  These  thinnings^ 
therefore,  of  the  woods  of  North  America  do  not 
produce  the  destruction  of  timber  which  now 
forms  a  subject  of  comphunt  in  that  country  of 
forest  trees.  The  ladiseriminate  clearings  of  the 
agricultural  settlers^  and  the  conflagrations  which 
occasionaDy  take  place,  are  the  causes  which,  in 
a  few  centuries^  may  render  North  America  no 
longer  an  exporting  country  for  timber.  Some- 
times the  forests  are  injudiciously  set  on  fire  by 
the  settiers^  to  save  the  labour  of  cutting 
and  partiaUy  burning;  but  by  such  indiscrimi- 
nate confli^^ration,  the  land  is  not  properly 
cleared,  and  a  very  strong  and  noxious  plant, 
caUed  the  fire-weed,  instantly  springsup,  exhaust- 
ing all  the  fertility  of  the  ground.  Sometimes 
these  conflagrations  extend  over  the  whole  face 
of  a  country,  producing  the  most  fearful  deatrue- 
tion  of  life  and  property.  The  spectacle  of  a 
burning  forest,  according  to  the  accounts  of  those 
who  have  witnessed  it,  is  most  sublime.  The 
flames  leap  from  tree  to  tree,  and  rushing  up  to 
their  tops,  throw  out  immense  volumes  of  fire 
from  the  thick  clouds  of  smoke  that  hang  over 
the  burning  mass,  while  the  falling  trees  come 
down  with  the  most  tremendous  crash.  One  of 
the  most  destructive  of  these  fires  took  place  a 
few  yean  ago  in  New  Bronswick.  We  extract 
an  account  of  this  calamity  from  Mr  M'Grregor's 
work  :— 

**  In  October  1825,  upwards  of  a  hundred  miles 
of  the  country,  on  the  north  side  of  Minunichi 
river,  became  a  scene  of  the  moet  dreadful  con- 
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flagiation  that  baa  perhaps  ever  occmred  in  the 
histoTj  of  the  world.  In  Europe  we  can  scaroely 
form  a  conception  of  the  fory  and  rapidity  witii 
which  the  fires  rage  through  the  American  forests 
during  a  dry  hot  eeason;  at  which  time  the 
underwood,  decayed  v^^table  substances,  Allien 
branches,  bark,  and  withered  trees,  are  as  inflam- 
mable as  a  total  absence  of  moisture  can  render 
them.  When  these  tremendous  fires  are  once  in 
motion,  or  at  least  when  the  flames  extend  over 
a  few  miles  of  the  forest,  the  surrounding  air 
becomes  highly  rarefied,  and  the  wind  naturally 
increases  to  a  hurricane.  It  appears  that  the 
woods  had  been,  on  both  sides  of  the  north-west 
blanch,  partially  on  fire  for  some  time,  but  not 
to  an  fdarming  extent,  untU  the  7th  of  October, 
when  it  came  on  to  blow  fnrioudy  from  the 
north-west,  and  the  inhabitants  on  the  banks  of 
the  riyer  were  suddenly  alarmed  by  a  tremen- 
dous roaring  in  the  woods,  resembling  the  inces- 
sant rolling  of  thunder;  while,  at  the  same  time, 
the  atmosphere  became  thickly  darkened  with 
smoke.  They  had  scarcely  time  to  ascertain  the 
eanse  of  thisphenomenon,  before  all  the  surround- 
ing woods  appeared  in  one  vast  blaze,  the  flaipes 
ascending  more  than  a  hundred  feet  aboye  the 
tops  of  the  loftiest  trees,  and  the  fire,  like  a  gulph 
in  flames,  rolling  forward  with  inconceiyable 
celerity.  In  less  than  an  hour,  Dougkstown 
and  Newcastle  were  enveloped  in  one  vast  blase, 
and  many  of  the  wretched  inhabitants,  unable  to 
escape,  perished  in  the  midst  of  this  terrible  fire." 

A  Miramichi  paper,  published  on  the  11th  of 
October,  at  the  scene  of  this  fearful  conflagration, 
contains  some  interesting  particulars,  from  which 
it  appears  that  several  hundred  lives  were  lost  in 
Newcastle,  Douglastown,  and  Fredericton ;  that 
neariy  all  the  '^lumberers"  in  the  woods  perished; 
that  in  many  parts  of  the  country  the  cattle  were 
all. destroyed;  and  that  the  loss  of  property  in 
the  towns  was  immense,  as  the  £ie  rushed  upon 
the  inhabitants  with  such  inconcMvable  rapidity, 
that  the  preservation  of  their  lives  could  be  their 
only  care. 

Thb  Fibs,  or  Spbucgebb  (abietjy  form  another 
gemiB  of  the  conffm^  differing  from  the  pines 
in' the  form  and  position  of  the  leaves,  as  well  as 
in  the  general  aspect  of  the  trees.  In  the  firs 
the  leaves  are  generally  shorter  than  in  the  pines, 
and  placed  solitaiy  instead  of  in  pairs. 

The  Norway  Spruce  Fir  (aHe$  commmdi)  is 
a  beautiful  and  stately  tree.  The  branches  are 
vertidUate,  and  spring  from  a  common  centre. 
The  leaves  are  soUtaiy,  short,  slightly  arched, 
and  acute,  of  a  dark  green  colour,  which  gives  to 
the  tree  a  sombre  aspect.  The  cones  are  cylin- 
drical, five  to  six  inches  in  length,  and  contain 
small  winged  seeds,  which  ripen  in  November. 
This  is  one  of  the  tallest  of  our  European  firs, 
with  a  vevy  straight  but  not  thick  trunk.  It  is 
a  native  of  the  north  of  Germany  and  Russia, 


and  particularly  abundant  in  Norway,  from 
whence  it  is  laigely  imported  into  this  country, 
both  as  spars  and  as  the  white  deal  of  that  coun- 
try and  the  Baltic.  The  timber  is  inferior  to 
that  oi  the  common  pine  in  durability,  and  being 
often  knotty,  is  not  proportionally  strong  for 
horizontal  beamings.  It  is  used,  however,  for  a 
great  variety  of  purposes  in  building ;  and  the 
entire  trees  are  more  prized  than  any  others  for 
masts  for  small  ciaft,  or  spars.  What  constitutes 
the  value  of  this  fir  is,  that,  like  the  larch,  its 
timber  is  equally  durable  at  any  age;  and  its 
perfectly  erect  and  straight  form  well  suits  it  for 
*^  the  mast  of  some  great  admiral !"  The  tree 
may  be  cut  for  rods,  stakes,  and  scythes,  or  the 
handles  of  other  implements,  where  the  trunk  at 
the  base  is  not  more  than  ten  inches  in  diameter, 
and  the  bark  being  retained,  it  will  prove  almost 
as  durable  as  tiie  larch.  This  tree  is  peculiarly 
valuable  as  a  nurse,  from  being  evergreen,  and 
closely  covered  with  branches^  by  which  radiated 
heat  is  retained.  It  will  not,  however,  grow  in 
elevated  situations,  where  the  pine  and  larch 
flourish.  By  incision  it  yields  resin  and  Bur- 
gundy pitch.  The  tope,  or  young  sprouts,  give 
the  flavour  to  what  is  called  spruce  beer. 

The  vi&de,  bUxeky  and  red  epruees  are  natives 
of  America,  and  nearly  resemble,  in  their  general 
properties,  those  of  Europe.  The  black  spruce 
is  reckoned  the  most  durable.  In  America  it  is 
used  for  knees  for  ship-building,  where  neither 
oak  nor  larch  can  be  easily  obtained.  These 
knees  are  not  prepared  from  two  diverging 
branches,  as  in  the  oak;  but  from  a  portion  of 
the  base  of  the  trunk  connected  with  one  of  the 
largest  diverging  roots.  The  timber  of  the  red 
spruce  is  universally  preferred  throughout  the 
United  States  for  sail  yards;  and  imported  into 
this  country  from  Nova  Scotia,  for  this  purpose 
also.  It  is  chiefly  from  the  decoction  in  water 
of  young  shoots  of  the  black  spraeey  and  not 
exdusiy^y  firom  those  of  the  white  species,  that 
spruce  beer  is  prepared  by  fermentation  with  sugar 
or  molasses.  The  essence  of  spruce  of  the 
dealers,  is  prepared  by  evaporating  the  decoction 
to  the  consiBtence  of  honey. 

The  Siher  Fir  (<$*  piceajy  is  one  of  the  most 
beautiful  of  tins  fiunily.  When  standing  alone 
and  developing  itself  naturaUy,  its  branches, 
which  are  numerous  and  thickly  garnished  with 
leaves,  diminish  in  length  as  they  approach  the 
top,  and  thus  form  a  pyramid  of  perfect  r^u- 
larity.  The  upper  surface  of  tbe  leaves  is  of  a 
beautiful  vivid  green;  and  their  under  surface 
has  two  white  lines  running  lengthwise  on  each 
side  of  the  midrib,  giving  the  leaves  that  silvery 
look  firom  whence  the  common  name  is  derived. 
The  cones  are  nearly  cylindrical,  about  eight 
inches  long,  and  always  directed  upwards.  The 
wood  is  light  and  slightiy  resinous^  and  inferior 
to  that  of  the  common  pine.    The  resin  of  this 
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the  true  balm  of  Gilead  is  produced  from  a 
totally  difiiennt  tree,  tlie  amyrit  QiUadttitit. 

Two  new  Bpocies  of  conifers,  of  more  gigantic 
dunensions  than  any  that  have  hitherto  been 
described  in  Europe  or  America,  have  been  found 
by  Hr  David  Doaglas,  a  most  ent«rprimig  boton- 
iffb,  who  was'  sent  out  by  the  Horticultural 
Society  of  London  in  182C,  to  explore  the  west 
coast  of  North  America.  Be  returned  &om  that 
country  in  the  autunin  of  1827,  bringing  with 
him  ft  rich  addition  to  the  known  catalogue  of 
plants.    These  pines  are: — 

1.  Pinui  Ikiiglatii.  This  pine  grows  to  the 
height  of  two  hundred  and  thirty  feet,  and  is 
upwards  of  fitly  feet  in  ciroiunference  at  the  base. 
It  has  a  rough  corky  bark,  from  an  inch  to  twelve 
inchcB  tliLck.  The  leaves  resemble  those  of  the 
spruce,  and  the  cones  are  small.  The  timber  is 
of  good  quality,  and  very  heavy.  This  pine  was 
found  by  Hr  Douglas  on  the  bimka  of  the  Colum- 
bia, where  it  forms  extenuve  forests,  extending 
from  the  shores  of  the  Pacific  to  the  Stouey 
Mountains. 

S.  Pkmt  Zamhrtiana.'  This  species  of  pine 
was  discovered  in  Northern  California,  where  it 
is  dispersed  over  large  tracts  of  country,  but  does 
not  form  dense  foresla  like  most  of  the  other 
pines.  It  is  a  very  m^estic  tree;  and  one  speci- 
men which,  in  consequence  of  its  having  heen 
blown  down,  Hr  Douglas  was  enabled  to  measure, 
was  two  hundred  and  fifteen  feet  in  length,  fifty- 
seven  feel  nine  inches  in  circumference  at  thrae 
feet  fiom  the  root,  and  seventeen  feet  five  inches 
Ht  one  hundred  and  thirty-four  feet.  It  is  pro- 
l«bly  the  largest  single  mass  of  timber  that  ever 
d  by  man,  though  some  of  the  grow- 


ing specimens  of  the  same  pine  were  evidently  of 
greater  elevation.  The  trunk  of  the  Laa^trti- 
ana  is  straight,  and  clear  of  branches  for  about 
two-thirds  of  the  height.  The  bark  is  uncom- 
monly smooth,  and  the  whole  tree  has  a  most 
grac^il  appearance.  The  cones  resemble  those 
of  the  Weymouth  pine,  but  are  much  laigo', 
being  on  an  average  at  least  sixteen  inches  ia 
length.  The  seeds  are  eat«D  roasted,  or  pounded 
into  cakes.  The  tree  bears  a  considerable  reaein- 
blance  to  the  spruces;  and  as  is  the  case  wilh 
them,  its  turpentine  is  of  a  pure  amber  colour, 
and  the  timber  soft,  white,  and  light.  One  an- 
gular property  of  this  tree  is,  that  when  the  tim- 
ber is  partly  burned  the  turpentine  loees  its  pecu- 
liar flavour,  and  acquires  a  sweeUsh  taste.  It  is 
used  by  the  natives  as  a  substitute  for  sugar. 

The  Larch  flarie  commiuiuj  is,  after  the 
common  pine,  probably  the  most  valuable  of  tha 
tribe.  The  name  seems  derived  &om  the  Cdtie 
lar,  fiit,  in  allusion  to  the  tcdnous  juice  which 
it  exudes.  Diosoorides  remarks  that  larii  is 
the  Gallic  name  for  resin.  Though  a  native  of 
the  mountuns  of  more  southern  r^ions,  it  thrives 
uncommonly  well  in  Britain;  and  as  it  grows 
more  rapidly,  and  also  in  more  varied  soils  than 
the  other,  it  is,  perhape,  better  adapted  for  gene- 
ral cultivation.  In  the  south  itattainsan  immense 
height;  some  single  beams  of  lareh,  employed  in 
the  palaces  and  public  buildings  of  Venice,  being 
said  to  be  one  hundred  and  twenty  feet  long. 
Even  in  the  plantations  of  the  Duke  of  Athol, 
and  other  proprietors  in  Perthshire,  some  larches 
ore  at  least  one  hundred  feet  high,  lite  wild 
alternation  of  hill  and  valley  in  that  connty, 
with  the  general  opening  of  tlie  glens  and  expo- 
sure of  the  surface  to  the  south,  seem  to  afford 
the  larch  a  situation  something  like  its  natiTo 
locality  in  the  Tyrolesa  and  Dalmatian  Alps; 
for  though  other  trees,  and  some  of  them  fast 
growing  ones,  such  as  the  spruce,  have  been 
planted  at  the  same  time,  the  lanih  overtops  them 
all;  and  in  summer,  when  it  is  in  the  full  luxu- 
riance of  its  leaves  (which  are  a  bright  clover 
green),  it  rises  over  the  dark  forest  like  an  obe- 
lisk of  beryl.  The  larch  sheds  its  leave^  and 
is  probably  by  that  means  saved  from  thoee  keen 
blasts  of  the  very  early  spring  that  prove  deatniC' 
tive  to  pines.  Even  when  naked  it  is  an  orna- 
mental tree.  The  trunk  is  generally  straight, 
tapering  gradually  to  a  point;  the  branches, 
which  are  rather  small  In  proportion  to  the  tree, 
taper  up  in  the  form  of  a  perliict  oone ;  and  the 
wholeiaof  a  lively  brown,  streaked  with  agolden 
colour. 

A  few  larches  are  said  to  have  been  introdnced 
into  this  country  in  the  earlypart  of  the  seventeenth 
century,  as  rarities ;  but  it  only  began  to  he  cul- 
tivated as  a  forest  tree  about  die  middle  of  the 
eighteenth  century.  Since  that  time  it  has  been 
ext«ntively  plant«d,  more  especially  in  Scotland; 
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and  the  success  has  been  £Eur  greater,  and  far 
more  uniform,  than  in  the  case  of  any  other  tree 
not  a  native  of  the  country.    It  appears  that  the 
quality  of  larch  timber  does  not  depend  so  much 
upon  the  maturity  of  the  tree,  and  the  slowness 
of  its  growth,  as  that  of  the  pine, — as  a  fishing 
boat  built  of  larch,  only  forty  years  old,  has  been 
found  to  last  three  times  as  long  as  one  of  the 
best  Norway  pine.    It  is  not  so  buoyant,  how- 
ever, nor  so  elastic ;  and  as  it  does  not  dry  so 
completely  as  pine,  boards  of  it  are  more  apt  to 
warp.    It  is,  however,  much  more  tough  and 
compact ;  and  what  are  very  valuable  properties, 
it  approaches  nearly  to  being  proof,  not  only 
against  water,  but  against  fire.    If  the  external 
timbers,  and  the  principal  beams  of  houses,  were 
made  of  larch,  fires  would  not  only  be  lees  fre- 
qoent,  but  they  would  be  far  less  destructive ; 
for  before  a  larch  beam  be  even  completely 
charred  on  the  surface,  a  beam  of  pine,  or  of  dry 
oak,  will  be  in  a  blaze  beyond  the  ordinary  means 
of  extinguishment.    Larch,  however,  is  heavier 
to  transport  and  elevate,  and  also  much  harder 
to  work,  than  pine ;  and  as  these  circumstances 
are  all  against  the  profits  of  the  builder,  they 
probably  prevent  the  introduction  of  this  most 
safe  and  durable  timber.     The  Venetian  houses 
constructed  of  it  show  no  symptoms  of  decay ; 
and  the  complete  preservation  of  some  of  the 
finest  paintings  of  the  great  masters  of  Italy  is, 
in  some  respects,  owing  to  the  panels  of  larch  on 
which  they  are  executed. 

The  objects  for  which  larch  timber  seems  pre- 
ferable to  every  other,  are  chiefly  these : — gates, 
palings,  posts  of  all  kinds  that  are  inserted  either 
in  the  earth  or  in  water,  wooden  buildings, 
many  agricultural  implements,  cottage  furniture, 
bridges  and  gangways,  carriages  for  transporting 
stones  and  all  hard  and  rough  materials,  barrows 
for  builders  and  road  makers,  lighters,  fenders, 
and  embanking  piles,  lock  and  dock  gates  for 
canals  and  harbours,  coal  and  lime  waggons,  ves- 
sels for  carrying  lime,  pit-props,  and  hop  poles 
of  the  smaller  thinnings.  For  all  these  purposes, 
and  many  minor  ones,  larch  would  come  con- 
siderably cheaper  than  any  timber  now  in  use ; 
and  would,  in  the  average  of  them,  last  at  least 
thrice  as  long, — ^the  saving  to  the  public  would 
thus  be  immense ;  and  the  lands  upon  which  an 
abundant  supply  might  be  raised  in  every  county, 
are  at  present  lying  idle. 

There  b  a  variety  of  the  larch  with  red,  and 
another  with  white  flowers;  one  with  grayish 
bark,  called  the  Russian  larch,  and  one  with  pen- 
dulous branches.  The  black  and  red  are  con- 
sidered either  distinct  species,  or  sub-species. 
The  timber  of  both  is  said  to  be  harder  than  that 
of  the  common  white  larch ;  but  these  trees  have 
never  yet  had  a  fair  trial  in  this  country.  The  red 
larch  trees  in  the  Athol  estates  do  not  contain 
one-third  as  many  cubic  feet  of  timber  as  the 


white  larch  of  the  same  age.  The  wood  is  so  heavy 
that  it  wiU  scarcely  swim  in  water.  Such  is  the 
rapidity  of  growth  of  the  white  larch,  that  on 
the  estates  of  the  Duke  of  Athol,  at  an  elevation 
of  1600  feet,  in  the  course  of  eighty  years,  a  tree 
has  arrived  at  the  size  to  produce  300  cubic  feet 
of  timber  of  such  durability,  as  to  be  fit  for  any 
use.  According  to  Sang,  the  superiority  of  the 
larch  over  the  Scotch  pine  is,  that  it  brings 
double  the  price  at  least  per  measurable  foot; 
that  it  will  arrive  at  a  useful  timber  size  in  one- 
half,  or  a  third  of  the  time  which  the  pine  in 
general  requires ;  and,  above  all,  that  the  wood 
of  the  larch,  at  forty  or  fifty  years  old,  if  in  a 
suitable  soil  and  climate,  is  in  every  respect  supe- 
rior to  that  of  the  pine  at  one  hundred  years  old. 
The  chief  objections  to  the  timber  of  the  larcli 
are  its  liability  to  warp  and  twist ;  but  this  b 
said  to  be  obviated  by  barking  the  trees  in  spring 
while  growing,  and  not  cutting  them  down  till 
the  following  autumn,  or  even  for  a  year  after- 
wards ;  this  is  also  said  to  prevent  the  timber 
from  being  attacked  by  dry-rot. 

The  bark  of  the  larch  is  more  than  half  as 
valuable  as  that  of  the  oak  in  tannin,  and  the 
tree  yields  turpentine  by  incision.  The  best  tim- 
ber is  that  which  has  grown  on  elevated,  cold, 
and  bare  soils. 

The  Black  Larch  of  America  (L  pendulajy 
called  by  the  Indians  tamaracie^  or  hacknuUacky 
is  a  beautiful  tree,  resembling  the  European  spe- 
cies, both  in  appearance  and  in  the  excellent 
quality  of  the  wood  and  bark. 

The  Cedar  of  Lebanon  (L  cedrus).  This 
celebrated  tree  is  a  native  of  the  coldest  parts  of 

the  mountains  of  Libanus,Ama- 
nus,  and  Taurus ;  but  it  is  not 
now  to  be  found  in  those  situ- 
ations in  great  numbers.  Maun- 
drell,  in  his  journey  from  Alep- 
po to  Jerusalem,  in  1696,  could 
reckon  only  sixteen  laige  trees, 
although  there  were  many  small 
ones.  One  of  the  largest  was 
twelve  yards  in  the  spread  of  its 
boughs.  The  forest  of  Lebanon  never  seems  to 
have  recovered  the  havoc  made  by  Solomon's 
forty  score  thousand  hewers,  so  that  we  have 
now  probably  more  cedars  in  England  than  there 
are  in  Palestine. 

This  tree  would,  if  the  rapidity  of  its  growth 
were  at  all  correspondent  wiUi  its  other  qualities, 
be  the  most  valuable  in  the  forest.  Its  resistance 
to  absolute  wear  is  not  indeed  equal  to  that  of 
the  oak;  but  it  is  so  bitter,  that  no  insect  what- 
ever will  touch  it,  and  it  seems  to  be  proof  against 
Time  himself.  We  are  told  that  the  timber  in 
the  temple  of  ApoUo  at  Utica  was  found  unde- 
cayed  after  the  lapse  of  two  thousand  years;  and 
that  a  beam  in  the  oratory  of  Diana,  at  Sagun- 
tum  in  Spain,  was  carried  ftom.  Zante,  two 
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centuries  before  the  Trojan  war.  Some  of  the 
mopt  celebrated  erections  of  antiqnity  were 
constmcted  of  this  tree.  ^*  Solomon  raised  a 
levy  of  thirty  thousand  men  out  of  all  Israel; 
and  he  sent  them  to  Lebanon,  ten  thousand  a 
month,  by  courses;  and  he  had  threescore  and 
ten  thousand  that  bore  burthens,  and  fourscore 
thousand  hewers  in  the  mountains.  And  he 
covered  the  temple  with  beams  and  boards  of 
cedar.  And  he  built  chambers  against  it,  which 
rested  on  the  house,  with  timber  of  cedar.  And 
the  cedar  of  the  house  within  was  carved  with 
knops  and  flowers:  all  was  cedar,  there  was 
no  stone  seen.^  Thus  writes  the  sacred  historian, 
who  mentions  that  the  same  monarch  had  a 
palace  of  cedar  in  the  forest  of  Lebanon.  Ancient 
writers  notice  that  the  ships  of  Sesostris,  the 
Egyptian  conqueror,  one  of  them  two  hundred 
and  eighty  cubits  long,  were  formed  of  this 
timber;  as  was  also  the  gigantic  statue  of  Diana 
in  the  temple  at  Ephesus.  Some  difficulty,  no 
doubt,  exists,  with  regard  to  the  ancient  history 
of  this  celebrated  tree, — ^there  being  other  trees, 
still  named  cedars,  which,  though  somewhat 
resembling  them,  do  not  belong  to  the  same  genus, 
as  the  white  cedar,  which  is  a  cypress;  and  the 
red,  which  is  a  juniper. 

In  addition  to  the  durability  of  its  timber,  the 
cedar  is,  in  its  appearance,  the  most  majestic  of 
trees;  and  when  it  stands  alone  in  a  situation 
worthy  of  it,  it  is  hardly  possible  to  conceive  a 
finer  vegetable  ornament.  Its  height  in  this  coun- 
try has  seldom  equalled  the  taller  of  the  larches, 
though  it  has  nearly  approached  to  it;  but  the 
very  air  of  the  tree  impresses  one  with  the  idea 
of  its  comparative  immortality.  There  b  a 
firmness  in  tiie  bark  and  a  stability  in  the  trunk, 
in  the  mode  in  which  that  lays  hold  of  the  ground, 
and  in  the  form  of  the  branches  and  their  inser- 
tion into  the  trunk,  not  found  in  any  other  pine, 
scarcely  in  any  other  tree.  The  foliage,  too,  is 
superior  to  that  of  any  other  of  the  tribe,  each 
branch  being  perfect  in  its  form :  the  points  of 
the  leaves  spread  upwards  into  lieautifiil  little 
tufts;  and  the  whole  upper  surface  of  the  branch, 
which  droops  in  a  graceful  curve  toward  the 
extremity,  having  the  semblance  of  velvet.  The 
colour  is  also  fine;  it  is  a  rich  green,  wanting  the 
bluish  tint  of  the  pine  and  fir,  and  the  lurid  and 
gloomy  one  of  the  cypress. 

The  description  of  the  cedar  of  Lebanon  by 
the  prophet  Ezekiel,is  fine  and  true: — ^''Behold 
the  Ass3rrian  was  a  cedar  in  Lebanon,  with  fair 
branches,  and  of  an  high  stature;  and  his  top  was 
among  the  thick  boughs.  His  boughs  were  mul- 
tiplied, and  his  branches  became  long.  The  fir 
trees  were  not  like  his  boughs,  nor  the  chestnut 
trees  like  his  branches;  nor  any  tree  in  the  garden 
of  God  like  unto  him  in  beauty." 

Whether  the  cedars  of  Lebanon  were  thinned 
to  exhaustion  by  the  fourscore  thousand  axes  of 


the  king  of  Israel,  or  whether  they  have  decayed 
in  consequence  of  some  variation  of  climate,  ot 
other  phyrical  change  in  the  country,  it  bimpos- 
sibleto  say;  but  modern  traveUers  vepreaent  that 
very  few  now  exist,  though  some  are  of  immfiwe 
bulk— <about  thiriy-aix  feet  m  dnmmlereikce» 
and  quite  undecayed. 

The  cedar  of  Lebanon,  though  it  has  been 
introduced  into  many  parts  of  Engiand  aa  an 
ornamental  tree,  and  has  thriven  wdl,  has  not 
yet  been  planted  in  great  numbers  for  the  aake 
of  its  timber.  No  doubt  it  is  more  difficult  to 
rear,  and  requires  a  fiir  richer  soil  than  the  pine 
and  the  larch;  but  the  principal  objection  to  it 
hasbeenthe  supposed  great  slownesaof  itsgiowth* 
although  that  does  not  appear  to  be  veiy  much 
greater  than  in  the  oak.  Some  eedars,  which 
have  been  planted  in  a  soil  well  adapted  to  dteniy 
at  Lord  Carnarvon's,  at  Highdere,  hove  grown 
with  extraordinary  rapidity.  Of  the  oedan 
planted  in  the  Royal  garden  at  Chelsea,  in  1683, 
two  had,  in  eighty-three  years,  acquired  a  cir- 
cumference of  more  than  twelve  fiset,  at  two  feel 
from  the  ground,  while  their  branches  extended 
over  a  circular  space  forty  feet  in  diameter. 
Seven  and  twenty  years  afterwards  the  trunk  of 
the  laigest  one  luid  increased  more  than  half  a 
foot  in  circumference;  which  b  probably  more 
than  most  oaks  of  a  similar  age  would  do  during 
an  equal  period.  The  waf&ee  soil  In  which  the 
Chelsea  cedars  throve  so  well,  b  not  by  any 
means  rich;  but  they  seem  to  have  been  greatly 
nourished  from  a  neighbouring  pond,  npon  the 
filling  up  of  which  they  wasted  away. 

Various  specimens  of  the  cedar  of  Lebanon 
are  mentioned  as  having  attained  a  very  great 
size  in  England.  One  planted  by  Dr  Uvedafes, 
in  the  garden  of  the  manor-house  at  Enfidd, 
about  the  middle  of  the  seventeenth  century, 
had  a  girth  of  fourteen  feet  in  1789;  e^gkl  feet 
of  the  top  of  it  had  been  blown  down  by  the 
great  hurricane  in  1703,  but  still  it  was  forty  feet 
in  height.  At  Whitton,  in  Middlesex,  a  remark- 
able cedar  was  blown  down  in  1779.  It  had 
attained  the  height  of  seventy  feet;  the  branchea 
covered  an  area  one  hundred  f^t  in  diameter;  the 
trunk  was  sixteen  feet  in  circumference  at  seven 
feet  from  the  ground,  and  twenty-one  feet  at  the 
insertion  of  the  great  branches  twelve  fiset  above 
the  surfiice.  lliere  were  about  ten  principal 
branches  or  limbs,  and  their  average  cireumfiBrence 
was  twelve  feet.  About  the  age  and  planter  of 
this  immense  tree  its  historians  are  not  agreed, 
some  of  them  referring  its  origin  to  the  days  of 
Elizabeth,  and  even  alleging  that  it  was  planted 
by  her  own  hand.  Another  cedar,  at  Hillingdon, 
near  Uxbridge,  had,  at  the  presumed  age  of  110 
years,  arrived  at  the  following  dimensions:  its 
height  was  fifty-three  feet,  and  the  spread  of  the 
branches  ninety-six  feet  from  east  to  west,  and 
eighty-nine  from  north  to  south.    The  circnm- 
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feraiM  of  the  trunk,  eloM  to  the  gnrand,  was 
thirteen  feet  and  •  half;  at  aeren  feet  it 
twelve  and  a  half;  and  at  thirteen  feet,  jnat  under 
the  brancbefl,  it  was  fifteen  feet  eight  inobea. 
There  were  two  prindpal  blanches,  the  one 
twelve  feet  and  the  othv  ten  feet  in  girth.  The 
firet,  after  a  length  of  righteen  inehea,  divided 
Into  two  arms,  one  eight  fitet  and  a  hal^  and  the 
other  leven  feet  ten.  The  other  branch,  eooa 
after  ite  ineertjon,  was  parted  into  two,  ol  fire 
feet  and  a  half  each. 

Thi  Yxw  Taaa,  tama  ioceata;  diaicia,  n 
delpkia,  of  Unanu,  (called  fonu,  probably 


from  the  Gieelc,  which  signifiee  ewiftneaa,  and 
maj  allode  to  the  velodt;  of  en  arrow  shot  from 
a  yew  tree  bow,)  is  a  tree  of  no  little  edebrlty, 
both  in  the  militaiy  and  the  mparatitionB  hiatoty 
of  England.  The  oonunon  yew  is  a  native  of 
Europe,  of  North  Amraica,  and  of  the  J^taneae 
ielee.  It  need  to  be  terj  jJentlftil  in  England 
and  Ireland,  and  probably  aleo  in  Scotland. 
CKaar  mentions  it  as  having  been  abnndant  in 
Ganl;  and  much  of  It  is  fbnnd  in  Ireland, 
Imbedded  in  the  earth.  The  tnink  andbranehea 
grow  very  itRiight;  the  bark  is  cast  annoally; 
the  wood  is  red  and  voned;  it  is  compact,  hard, 
and  very  elastic.  It  i%  therefore,  of  great  ose 
In  ejtsrf  branch  of  the  arts  in  which  firm  and 
durable  timber  is  required;  and,  before  the  general 
use  of  fire-arms,  it  was  in  high  request  for  bows: 
BO  ranch  of  it  was  required  fbr  the  latter  purpose^ 
that  ships  trading  to  Venice  were  obliged  to  bring 
t«n  bow  stares  along  with  every  butt  of  HslmsBy, 
The  jew  was  also  consecrated — a  large  tree, 
or  more,  being  in  eveiy  chnichyeid;  and  they 
were  held  sacred.  Flood  gatea  for  ponds  made 
of  it,  are  sud  to  be  of  Incredible  duration.  The 
twigs  and  leaves  of  this  tree  eaten,  even  in  very 
BDull  qnantitiee,  ore  certain  death  to  horees  and 
oows;  bnt  deer,  it  is  moA,  will  crop  them  with 
impunity;  and  sheep  and  goats,  according  to 
Iiinncns,  eat  them  readily.  Turkeys^  peacocks, 
and  other  poultry  birds,  eat  both  the  leaves  and 
fruit  with  impunity.  '  The  leaves,  if  eaten  by 
man,  are  fetal;  and  the  berrie^  if  taken  in  any 
quantity,  are  deleterious.  Infoneral  prooesnons 
the  branches  were  carried  over  the  dead  by 
moumera,  and  thrown  nnder  the  coffin  in  the 


grave.  According  to  Key,  the  yew  bdng  an  ever- 
green, was  thus  mwie  typleal  of  the  immoitaUty 
of  man.  The  following  extract  from  the  andent 
laws  of  Wales  will  show  the  value  that  was  there 
set  upon  these  trees,  and  also  how  the  oonsecrsted 
yew  of  the  priests  had  risen  in  value  over  the  ■ 
npnted  sacred  misletoe  of  the  Dmida  :— 
"  A  oonspcnted  jew.  Its  ralae  Is  a  pound. 


"An  oak,  aixicore  panose 

"  Fltnolpal  tmaDh  of  an  oak,  thbrt;  prnoa. 

"A  jew  tree,  (not  eonaeonted)  flftsen  penoe. 

**  A  aweet  apple,  tfareesoare  peace. 

"A  aonr  ^ipls,  thirty  pence. 

"A  than  tine,  lenn  pence  half  pNUiy.  Every  tice 
after  that,  tompenoe." 

By  a  statute  made  In  the  fifth  year  of  Edward 
IV.,  every  Kngllal^finBi^^  and  IritJunau  dwelling 
with  Englishmen,  was  directed  to  have  a  bow  of 
his  own  height  made  of  yete,  aych-koMl,  atk,  or 
afehtrne— that  is,  laburnum,  which  is  still  styled 
"awbnme  saugh,"  or  awbome  willow,  in  many 
parte  of  Scotland.  His  skill  in  the  use  of  the 
long  bow  was  the  proud  distinction  of  the  English 
yeoman,  end  it  was  his  boast  that  none  but  an 
English  man  oould  bend  that  powerful  weapon. 
It  seems  that  there  was  a  peculiar  art  in  the 
English  use  of  this  bow;  for  oni  areheia  did  not 
employ  sll  their  moscnlar  strength  in  drawing 
the  atring  with  the  right  hand,  but  thrust  the 
whole  weight  of  the  body  into  the  horns  of  the 
bow  with  the  left.  Chancer  deacribes  his  archer 
as  carrying  "a  mighty  bowe;"  and  the  "cloth- 
yard  shaft,"  which  was  discharged  from  this 
engine,  la  often  mentioned  by  our  old  poets  and 
chroniclen.  The  command  of  Eticbard  IIL  at 
the  battle  whieh  wm  &tal  to  him,  ww  this; 

*■  I^w  atehen,  draw  jma  anew*  to  the  baad." 
The  bowmen  were  the  chief  reliance  of  the 
English  leaders  in  those  bloody  battles  which 
attended  our  unjust  oonteata  for  the  succession 
to  the  crown  of  France.  Some  of  these  scenes 
are  grapliically  described  by  Froisaart. 

In  the  account  of  the  battle  of  Blanchetagna 
(the  passage  of  the  Somme),  jost  before  Creey, 
Froissart  says:  "The  Frenchmen  defended  so 
well  the  passage  at  the  issuing  out  of  the  water, 
that  they  (the  English)  had  much  to  do.  The 
Genoese  did  them  great  trouble  with  their  cross- 
bowB.  On  the  other  side,  the  archers  of  England 
shot  ao  wholly  together,  that  the  Frenchmen 
ere  fmn  to  give  place  to  the  Englishmen." 

At  Crecy — "There  were  of  the  Genoese  cross- 
bows about  a  fifteen  thousand,  bnt  they  were  so 
weary  of  going  a-foot  that  day,  a  aiz  leagues, 
armed  with  th^  cross-bows,  that  they  sdd  to 
their  constables, '  We  be  not  well  ordered  to  fight 
this  day,  for  we  be  not  in  the  ease  to  do  any 
greatdeedsof  aims;  we  have  more  need  of  rest.' 
The  words  came  to  the  Connt  d'Alen^on,  who 
8^d,  'A  man  ia  well  at  ease  t«  be  charged  with 
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Euch  a  sort  of  rascals,  to  be  faint  and  fail  now  at 
most  need.' "  A  storm  then  ensues,  which,  and 
its  passing  away,  are  described  in  Froissart's  own 
singular  style.  He  then  continues  thus :  "When 
the  Genoese  were  assembled  together,  and  began 
to  approach,  they  made  a  great  leap  and  cry 
to  abash  the  Englishmen;  but  they  stood  still, 
and  stirred  not  fur  all  that.  Then  the  Grenoese 
again  the  second  time  made  another  leap  and  a 
fell  cry,  and  stepped  forward  a  little;  and  the 
Englishmen  removed  not  one  foot.  Thirdly, 
again  they  leapt  and  cried,  and  went  forth  till 
they  came  within  shot.  They  then  shot  fiercely 
with  their  cross-bows.  Then  the  English  archers 
stept  forth  one  pace,  and  let  fly  their  arrows  so 
whoUy,  and  so  thick,  that  it  seemed  snow.  When 
the  Genoese  felt  the  arrows  piercing  through 
heads,  arms,  and  breasts,  many  of  tliem  cast 
down  their  cross-bows,  and  did  cut  their  strings^ 
and  returned  discomfitted.  When  the  French 
king  saw  them  fly  away,  he  said,  ^Slay  these 
rascals,  for  they  shall  lett  and  trouble  us  without 
reason.'  Then  ye  should  have  seen  the  men  of 
arms  dash  in  among  them,  and  killed  a  great 
number  of  them;  and  ever  still  the  Englishmen 
shot  where  as  they  saw  thickest  press.  The  sharp 
arrows  ran  into  Uie  men  of  arms,  and  into  their 
horses;  and  many  fell,  horse  and  men,  in  the 
midst  of  the  Grenoese;  and  when  they  were  down, 
they  could  not  relieve  again,  the  press  was  so 
thick  that  one  overthrew  another." 

At  Poitiers — "Then  the  battle  began  on  all 
parts,  and  the  battles  of  the  marshals  of  France 
approached,  and  they  set  forth  that  were  appointed 
to  break  the  array  of  the  archers.  They  entered 
a  horseback  into  the  way  where  the  great  hedges 
were  on  both  sides,  set  ^11  of  archers.  As  soon 
as  the  men  of  arms  entered,  the  archers  began 
to  shoot  on  both  sides,  and  did  slay  and  hurt 
horses  and  knights;  so  that  the  hoi-ses,  when 
they  felt  the  sharp  arrows,  they  would  in  no 
wise  go  forward,  but  drew  aback,  and  flang,  and 
took  on  so  fiercely,  that  many  of  them  fell  on 
their  masters,  so  that  for  press  they  could  not 
rise  again,  in  so  much  that  the  marshals'  battle 
could  never  come  at  the  prince.  .  .  ,  True 
to  say,  the  archers  did  their  company  that  day 
great  advantage;  for  they  shot  so  thick  that  the 
Frenchmen  wist  not  on  what  side  to  take  heed." 

At  the  battle  of  Aljabarota,  in  Portugal,  fought 
in  the  early  part  of  Richard  the  Second's  reign, 
between  the  kings  of  Portugal  and  Spain,  the 
former  aided  by  John  of  Gaunt,  with  an  English 
force,  and  the  latter  by  volunteers  from  France 
and  B^am,  the  English  archers  distinguished 
themselves  greatly ;  indeed  they  chiefly  contri- 
buted to  win  the  battle,  one  of  the  bloodiest  even 
of  that  time,  by  the  total  impossibility  of  bring- 
ing the  horses  to  advance,  or  even  stand  fast 
under  the  arrows.  Thus  Froissart  describes  the 
encounter : — 


"  The  same  Saturday  was  a  fair  day,  and  the 
sun  was  turned  towards  even-song.  Then  the 
first  battle  (of  the  Spaniards)  came  before  Alja- 
barota, where  the  king  of  Portugal  and  his  men 
were  ready  to  receive  them.  Of  these  French 
knights  there  were  a  two  thousand  spears,  as 
fresh  and  well  ordered  men  as  could  be  devised ; 
and  as  soon  as  they  saw  their  enemies,  they 
joined  together  like  men  of  war,  and  approached 
in  good  order  till  they  came  within  a  bow-shot; 
and  at  their  first  coming  there  was  a  hard  ren- 
counter, for  such  as  desired  to  assail,  to  win  grace 
and  praise,  entered  into  the  strait  way,  where 
the  Englishmen  by  their  policy  had  fortified 
them.  And  because  the  entry  was  so  narrow, 
there  was  great  press,  and  great  mischief  to  the 
assailants;  for  such  English  archers  as  were  there 
shot  so  wholly  together  that  their  arrows  pierced 
men  and  horses,  and  when  the  horses  were  full 
of  arrows  they  fell  upon  one  anotlicr.  .  .  . 
There  were  many  of  the  lords  and  knights  of 
France  and  B^am  taken  and  slain,  and  aU  their 
companies  that  were  entered  within  the  strait 
Their  horses  were  so  hurt  with  the  archers  that 
they  fell  on  their  masters,  and  one  npon  another. 
There  these  Frenchmen  were  in  great  danger,  for 
they  could  not  help  one  another,  for  they  had  no 
room  to  enlarge  themselves  or  to  fight  at  their 
will." 

It  is  to  be  observed,  that  long  after  the  intro- 
duction of  fire-arms  in  the  fourteenth  oentur^', 
the  bow  continued  to  be  a  principal  instrument 
of  war.  The  bow  was  used  at  Aginoourt  and  at 
Flodden. 

The  use  of  the  bow  as  a  weapon  of  war,  or  of 
the  chase,  has  ceased  in  this  country;  bat  archeiy 
is  still  followed  as  an  amusement ;  and  though 
some  of  the  foreign  woods  have  more  elasticity, 
the  best  bows  of  native  growth  are  certainly 
those  made  of  the  yew  tree. 

The  yew  has  often  attained  a  very  great  size 
in  each  of  the  three  kingdoms,  though  the  speci- 
mens now  remaining  in  Scotland  and  Ireland  be 
but  few.  In  the  first  of  those  countries.  Queen 
Mary's  yew  at  Crookstone  was  much  celebrated, 
though  probably  more  on  account  of  the  princess 
with  whose  history  it  was  connected,  than  any 
peculiarity  in  its  own  magnitude.  The  trunk 
of  a  large  yew,  found  by  Pennant  in  the  church- 
yard of  Fortingal,  in  Perthshire,  though  wasted 
to  the  outside  shell,  and  with  only  a  few  leaves 
at  one  point,  is  quoted  by  him  as  being  fifty-six 
feet  and  a  half  in  circumference,  or  about  eigh- 
teen feet  in  diameter. 

The  yew  tree  at  Mucruss  abbey,  in  Ireland, 
has  a  trunk  about  six  feet  and  a  half  in  circum- 
ference, and  fourteen  feet  high,  which  terminates 
in  a  head  that  fills  the  area  of  the  cloisters. 

In  Elngland  and  Wales  some  very  large  speci- 
mens are  mentioned.  According  to  Evelyn,  the 
Crowhurst  yew  was  thirty  feet  in  circumference; 
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that  at  Drabume  churchyard,  in  ELent,  was  nearly 
t\7enty  feet  diameter,  although  it  had  been  dis- 
mantled by  storms ;  and  at  Sutton,  near  Win- 
chester, there  was,  as  Erelyn  quaintly  says, 
**  such  another  monster."  At  Hedsor,  in  Buck- 
inghamshire, there  was  lately,  if  there  be  not 
still,  one  in  health  and  vigour,  full  twenty-seven 
feet  in  diameter.  In  the  woods  of  Clieiden,  near 
Iledsor,  there  are  some  extraordinary  remains  of 
these  trees,  whose  roots,  apparently  of  vast  age, 
twine  about  the  chalk  rocks  in  the  most  fantas- 
tic shapes. 

Ck)nflidering  the  immense  size  to  which  the 
yew  grows,  and  the  strength,  durability,  and 
even  beauty  of  its  timber,  one  cannot  help  regrei- 
tingthat,  when  thosegreat  trees  shall  have  yielded, 
as  yield  they  must,  to  the  destructive  power  of 
time,  there  should  not  be  a  succession.  It  is  true 
that,  in  consequence  of  the  great  improvement 
of  the  iron  manufJMsture,  and  the  cheapness  of 
that  article,  it  can  be  applied  to  many  purposes 
for  which  Uie  great  strength  of  the  yew  was  well 
adapted. 

The  custom  of  clipping  yews  into  fantastic 
shapes  was  much  practised  in  the  sixteenth  and 
serenteenth  centuries.  Some  of  our  churchyards 
still  have  their  yew  trees  thus  cut  into  the  pre- 
tended likenesses  of  birds  and  beasts.  At  Bed- 
font,  in  Middlesex,  there  are  two  celebrated  trees, 
whose  branches  are  annually  shaped  into  some- 
thing like  the  form  of  a  peacock,  with  a  date 
ri708)  showing  when  this  piece  of  useless  labour 
was  first  performed.  The  Romans,  as  we  learn 
from  Pliny's  letters,  cut  their  evergreens  into 
the  fantastic  shapes  of  birds  and  beasts.  Lord 
Bacon,  with  his  wonted  good  sense,  protested 
against  this  practice,  which  was  the  fashion  of 
his  time.  <'I,  for  my  part,"  he  says  in  his 
Essays,  ''do  not  like  images  cut  out  in  juni- 
per and  other  garden  stuff;  they  be  for  chil- 
dren. 

Thb  Cypress  (cupressus  sempervirena).  The 
cypress  obtains  its  name  from  the  island  of 
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Cyprus,  where  it  grows  in  great  abundance;  the 
evergreen  cypress  is  also  a  common  tree  in  the 
Levant.  It  was  planted  by  the  Moors  around 
their  palaces,  and  both  by  the  ancient  and  modern 


Romans  as  an  ornamental  tree  around  their  villas. 
Of  this  species  there  are  two  varieties,  the  upright 
and  the  spreading,  the  last  attaining  a  larger  size 
than  the  other,  and  being  thus  more  valuable  as 
a  timber  tree.  It  thrives  best  in  a  warm,  sandy, 
or  gravelly  soil;  and  though  it  has  not  been 
much  cultivated  in  England  as  a  timber  tree, 
yet  it  seems  well  adapted  for  many  situations  in 
the  southern  parts  of  the  kingdom.  It  is  true 
that,  in  the  early  stages  of  its  growth,  it  has 
been  supposed  to  fall  a  victim  to  the  keen  frosts 
of  our  climate;  yet  Evelyn  says  that  he  had 
upwards  of  a  thousand  cypress  trees  in  his  gar- 
den, and  did  not  lose  more  than  three  or  four  of 
them  during  the  uncommonly  severe  winters  of 
1663  and  1665. 

Of  all  timber,  that  of  the  cypress  is  generally 
supposed  to  be  the  most  durable,  superior  even 
to  that  of  the  cedar  itself.  The  doors  of  St 
Peter's  church  at  Rome,  which  had  been  formed 
of  this  material  in  the  time  of  Constantine, 
showed  no  sign  of  decay  when,  after  the  lapse  of 
eleven  hundred  years.  Pope  Eugenius  IV.  took 
them  down  to  replace  them  by  gates  of  brass. 
In  order  to  preserve  the  remains  of  their  heroes, 
the  Athenians  buried  them  in  coffins  of  cypress; 
and  the  chests  or  coffins  in  which  the  Egyptian 
mummies  are  found  are  usually  of  the  same  mate- 
rial. Cypress  is  a  handsome  timber.  Though 
hard,  it  is  elastic,  and,  therefore,  would  answer 
well  for  musical  instruments.  For  ftimiture,  it 
would  be  equal  even  to  mahogany ;  for  though 
not  so  beautiful  in  its  colour,  it  is  stronger,  resists 
the  worm  equally,  and  its  odour  repels  insects 
from  whatever  may  be  contained  in  a  cabinet  or 
chest  made  of  it.  For  building,  there  is  no  tim- 
ber superior  to  the  cypress,  which  lasts  almost 
as  long  as  stone  itself;  accordingly,  where  it  is 
found  in  great  abundance,  it  is  very  much  used 
for  that  purpose.  The  cypress  is  reputed  to  live 
to  a  great  age;  and  though  the  precise  period 
has  not  been  ascertained,  the  fact  of  its  being 
planted  over  the  graves  of  the  dead,  and  carried 
in  funeral  processions,  as  an  emblem  of  immor- 
tality, is  a  proof  that  its  duration  must  be  very 
considerable. 

The  White  Cedar  \s  2k  native  of  America,  where 
it  grows  to  a  considerable  size,  but  it  grows 
slowly,  being  eighty  years  old  before  it  is  fit  for 
timber ;  and  even  then,  though  it  answers  well 
for  hoops,  small  boats,  roofing,  and  some  other 
purposes,  it  does  not  appear  very  worthy  of 
cultivation  as  a  timber  tree.  But  it  is  hardy, 
and  forms  a  good  variety  in  clumps  of  evergreens. 

Arbor  Vitcs  (thuja  occidentalis).  The  wood 
of  this  tree,  which  gives  out  when  burnt  an 
agreeable  odour,  was  used  by  the  ancients  at  their 
sacrifices ;  and  hence  the  name  fi*om  the  Greek 
word  thuOy  to  sacrifice. 

The  common  arbor  vits  is  a  well  known  ever- 
green shrub  in  this  country.     In  Canada,  its 
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naUve  locality,  it  howerer  asanniM  the  form  uid 
b«ght  of  a  iKO,  and  the  wood  is  conNdered  more 
dnntblfl  than  aaj  other.  The  trunk  ia  Mwn  up 
into  planks  and  boards  for  honses  and  boat  build- 
ing, and  their  branches  are  nsed  for  posts  and 
fencing,  the  smaUer  branches  and  spray  for 
besoms,  and  the  leaver  mods  into  an  ointment, 
are  nsed  bj  the  natlTe  Indians  for  the  core  of 
rheumatism.  In  I^gland  the  timber  has  been 
chiefly  employed  by  the  tnmer  and  cabinet 

In  America  the  arbor  vlUe  succeeds  best  in 
soils  where  the  roots  hsTs  ahundance  of  mois- 
ture, and  it  accordingly  grows  tallest  in  swamps 
and  marahe* ;  in  dry  ritnations  it  ia  atnnted,  and 
never  growa  to  any  degree  of  perfection.  The 
first  tree  of  this  species  which  was  aent  to 
£hirops  WM  planted  in  ths  Botanic  Garden  at 
Fonnl^blaaii,  In  the  r^n  of  Francis  I.  The 
Chinese  qwcies  (t,  orientaU*)  Tory  nearly  resem- 
bles the  above ;  both  are  readily  piop^ated  by 
Boeda,  cuttings,  and  layers. 

NoffiU  Iiiand  Pint  (armtcaria  txeeUa). 
JHoKta,mwuKUl^ia,cS\AatimvM.  Thia splendid 


tree  attains  an  immense  aiie,  often  attaining  not 
leea  than  220  feet  in  height.  It  ia  a  native  of 
Australia,  and  presents  a  magnificent  object,  with 
its  bright  evergreen  foliage  and  innnmerable 
waving  branchea.  The  leaves  are  closely  imbri- 
cated, Inilexed,  and  polntleea.  The  longitudinal 
section  of  the  wood,  with  all  the  disttnotlvs  marks 
of  the  coniferE,  exhibits  the  peculiarity  of  three 
rows  of  oval  disks.  From  this  cinnnnataDoe, 
Mr  Nieol  of  Edinbntgh  has  Identified  the  fMnl 
tree  of  Craigleith  qnarry  with  the  araucarla  of 
Norfolk  island. 

Br  J.  Banet  Aranearia  fa.  Mbrieata),  b 
also  a  splendid  and  beaaUfnl  tree.  It  thrivM 
weB  in  the  open  tii  In  this  oountiy,  whereas  the 
exoelsa  requira  the  protection  of  the  green- 


house. The  «oil  snited  for  this  is  an  eqaal 
mixture  ofsandy  loam  and  peat.  Cuttingstakni 
off  at  a  joint  will,  with  much  care,  take  toot  if 
planted  In  a  pot  of  sand,  and  plaoed  nnder  a  bdl- 
glaas.  We  luLve  as  yet  had  little  experience  of 
the  natnre  or  dnrability  of  the  wood.     Spars  fv 

mtical  pntpoaea  have  been  used,  and  ^panntly 

Ith  advantage . 

TluJ^uiiper(j>miptrxuvmmtmi*),  Dimat, 
aKModt^la,  of  XJnmeus.  Thia  plant  b  com- 
mon in  all  the  northern  parts  of  ^rope,  in  fer- 
tile or  barren  soib,  on  hilb  or  in  valleyB^  in  open 
aandy  pltuns,  or  in  moist  or  In  doae  woods. 
On  the  udee  of  hilb  its  trunk  grows  long  ;  but 
on  the  tops  of  rocky  mountains  and  ia  bogs  it  is 
a  tufted  shrub.  In  England  it  b  fensd  eUefly 
in  open  down^  in  a  chalky  or  sandy  soD.  In 
Scotland  it  b  found  in  granite,  tnp,  sotd  schis- 
toDS  hills  and  mountidna ;  but  not  on  the  higboi 
summits  of  the  more  elevated  of  the  latter.  Ia 
the  south  of  Europe  it  b  only  found  in  devatcd 
situations.  It  abonnds  in  the  Alps  of  SwHxer- 
land;  bnt  b  not  very  eonunon  in  the  Appcoine*. 
In  onr  shmbberies  it  fonna  a  not  ungracefol 
hath,  grouping  and  combining  very  well  with 
cypresses,  American  cedars^  and  varioas  ^leein 
of  the  pine  and  fir  tribe.  It  b  easily  trans- 
planted, and  benrs  cropping.  Grsas  will  not 
grow  beneath  it;  but  the  avena  pTatensis  b  asid 
to  destroy  it.  The  wood  b  hard  and  durable ; 
the  bark  b  so  tenacious,  that  it  may  be  fMmed 
into  ropes;  and  the  berries  are  used  for  import- 
ing the  peculiar  flaronr  to  gin.  Various  insects 
feed  on  thb  shrub;  and  it  ie  eaten  by  hones, 
sheep,  and  goats,  when  they  can  get  nothing 
lietter.  A  gum  ooies  spontaneotialy  from  the 
trunk  at  old  plants,  which  forme  the  gum  ssn- 
darack,  and  In  its  powdered  form  is  known  si 
pounce.  The  berries  require  to  remain  two 
years  on  the  tree  before  they  assome  the  black 
form  which  indicates  their  maturity.  The 
greater  quantity  of  those  which  are  used  in  Bri- 
tain are  brought  from  Germany,  Holland,  and 
Italy.  They  have  a  peculiar  aromatic  odour, 
and  a  sweetidi,  pungent,  bitterish  taste.  In  dis- 
tillation with  w^ar  they  yield  a  volatile  twebin- 
thinate  oil  of  a  greemsh  colour,  on  which  their 
virtues  depend.  The  flavour  and  diuretic  pro- 
perties of  Hollands  arise  from  thb  oil.  In  medi- 
cine oil  of  JnnEper  b  nsed  as  a  diuretic,  and  in 
thb  way  has  been  employed  for  the  cure  oi 
dropsy.  The  tops  ybld  the  same  oil  as  the  ber- 
ries, and  may  be  used  instead  of  these. 

Btrmudai  Cedar  Wood  b  the  product  of  a 
West  Indian  species  of  juniper.  The  red  etdai 
(j,  VirffiniaitaJ  b  one  of  the  highest  timtier 
treea  in  Jamaica,  affording  lai^  boards  of  a  close 
fine  texture,  and  reddish  colour,  very  bitts  to 
the  taste,  and  avoided  by  all  insects;  heiKW  It  it 
employed  by  the  eaUnet  makera  for  the  manu- 
fectnie  of  clothes'  presses  and  drawers. 
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Common  Savin  (j,  sMnaJ.  This  plant,  which 
only  attains  the  size  of  a  few  feet  in  this  country, 
is  found  as  a  tree  in  some  of  the  Greek  islands. 
The  leares  and  tops  hare  a  strong  heavy  disa- 
greeable odour,  and  a  bitter  hot  taste,  with  a 
considerable  degree  of  acrimony.  These  quali- 
ties depend  upon  an  essential  oil,  which  is 
obtained  in  considerable  quantity  by  distillation 
with  water.  Both  water  and  alcohol  extract  its 
active  principles.  Savin  is  used  in  medicine  as 
a  powerful  stimulant,  both  internally  and  exter- 
nally, when  applied  to  the  skin. 

Own  Olibanum,  supposed  to  be  the  incense  of 
the  ancients,  and  the  substance  now  used  in  the 
Catholic  churches,  is  supposed  to  be  the  product 
of  the  ^.  lida. 

Somewhat  allied  to  the  conifers  is  the  family 
of  plants  myricay  or  eandkberry  m^es.  One 
of  these,  the  tweet  gale  Cn^rica  gdlejy  is  com- 
mon and  very  abundant  in  bogs  and  marshes  in 
Scotland.  It  is  a  small  shrub,  with  leaves  some- 
what like  the  myrtle  or  willow,  of  a  fragrant 
odour  and  bitter  taste,  and  yielding  an  essential 
oil  by  distillation.  The  northern  natives  for- 
merly used  this  plant  instead  of  hops;  and  it  h 
stin  in  use  for  that  purpose  in  some  of  the  west- 
ern islands,  and  in  some  parts  of  the  Highlands 
of  Scotland.  Unless  it  be  boUed  for  a  long  time 
it  is  said  to  cause  headache.  The  catkins,  or 
cones,  boiled  in  water,  throw  up  a  scum  resem- 
bling bees  wax,  which,  collected  in  sufficient 
quantities,  would  make  candles.  The  plant  is 
used  to  tan  calf  skins.  Gathered  in  the  autumn, 
it  dyes  wool  a  yellow  colour,  and  is  used  for  this 
purpose  both  in  Sweden  and  Wales.  The  Swedes 
sometimes  use  a  strong  decoction  to  kill  insects 
and  vermin,  and  to  cure  the  itch.  An  infusion 
of  the  leaves  is  also  used  as  a  vermifuge,  and  the 
dried  leaves  are  generally  employed  to  scent 
linen  and  other  dothes.  It  is  also  made  into 
brooms,  and  used  as  firewood  to  heat  ovens. 
Horses  and  goats  eat  it,  while  sheep  and  cows 
refuse  it. 

Myrica  Cerifera,  or  TaUow  Shrtsb,  is  common 
in  North  America,  where  candles  are  made  fix)m 
the  waxy  substance  collected  from  a  decoction 
of  the  fruit  or  berry.  It  grows  abundantiy  in  a 
wet  soil,  and  seems  to  thrive  particularly  well  in 
the  neighbourhood  of  the  sea,  nor  does  it  seem 
ever  to  be  found  high  up  in  the  country.  The 
berries  intended  for  making  candles  are  gathered 
late  in  autunm,  and  are  thrown  into  a  pot  of 
boiling  water,  where  the  fatty  or  waxy  substance 
floats  on  the  top,  and  is  skimmed  off.  When 
congealed,  this  substance  is  of  a  dirty  green 
colour,  somewhat  intermediate  in  its  nature 
between  wax  and  tallow.  After  being  again 
melted  and  refined,  it  assumes  a  transparent 
green  hue.  This  substance,  mixed  with  a  pro- 
portion of  tallow,  forms  candles,  which  bum 
better  and  slower  than  common  tallow  ones,  and 


do  not  run  so  much  in  hot  weather.  They  have, 
also,  very  little  smoke,  and  emit  a  rather  agree- 
able odour.  A  soap  is  also  made  of  this  sub- 
stance, which  has  an  agreeable  scent,  and  is  well 
adapted  for  a  shaving  soap,  and  is  used  by  sur- 
geons for  plasters.  In  Carolina  they  likewise 
make  a  sealing  wax  from  these  berries.  The 
root  b  used  as  a  cure  for  toothache. 

All  the  species  grow  well  and  readily  in  peat 
soil  or  sandy  loam,  in  a  moist  situation.  They 
are  propagated  by  seeds  or  layers,  but  not  readily 
by  cuttings. 

M.  eerifira  has  been  cultivated  in  France  and 
in  Germany,  where  it  grows  in  the  open  air ; 
and  where,  in  many  waste  marshy  situations,  it 
might  prove  a  profitable  object  of  culture.    . 


CHAP.  XLV. 

THE  BANYAN  TRJBB,  BAOBAB. 

Wb  have  in  the  foregoing  chapters  described 
the  most  useful  trees,  and  in  this  shall  consider 
some  of  the  more  remarkable  and  curious. 

The  Banyan  Tree  Cficus  IndicaJ.*  This 
singular  tree  belongs  to  the  fiunily  of  figs,  natu- 
ral order,  urticece.  It  is  a  native  of  India;  and 
it  and  another  species  (^/.  retigtosaj,  are  held  in 
such  veneration  by  the  Hindoos,  that  if  a  person 
cuts  or  lops  off  any  of  the  branches,  he  is  looked 
upon  with  as  great  abhorrence  as  if  he  had  broken 
the  leg  of  one  of  their  equally  sacred  cows. 

This  remarkable  tree  wasknown  to  the  ancients, 
Strabo  describes  it,  and  states  very  accurately  that 
after  the  branches  have  extended  about  twelve 
feet  horizontally,  they  shoot  down  in  the  direc- 
tion of  the  earth,  and  there  root  themselves ;  and 
when  they  have  attained  maturity,  they  propagate 
inward  in  the  same  manner,  till  the  whole  becomes 
like  a  tent  supported  by  many  columns.  This 
tree  is  also  noticed  by  Pliny  with  a  minute  accu- 
racy, which  has  been  confirmed  by  the  observa- 
tions of  modem  travellera ;  and  Milton  has  ren- 
dered the  description  of  the  ancient  naturalist 
almost  literaUy,  in  the  following  beautiful  pas- 
sage:— 

'*  Bnmohtng  so  broad  along,  that  in  the  ground 
The  bending  twigs  take  root;  and  daughters  grow 
About  the  mother  tree;  a  pillared  shade, 
High  over-arched,  with  eohoing  walka  between. 
There  oft  the  Indian  herdsman,  shunning  heat. 
Shelters  in  oool;  and  tends  his  pastormg  herds 
At  loop-holes  cut  through  thickest  shade." 

Another  poet  also  describes  it  thus : — 

**  Ttras  a  fair  soene  wherein  they  stood, 
A  green  and  snnny  glade  amid  the  wood. 
And  in  the  midst  an  aged  Banian  grew* 

*  For  a  figure  of  this  tree,  see  Plate  XT. 
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It  was  a  goodly  sight  to  see 
That  venerable  tree. 
For  o'er  tlie  lawn,  irregularly  spread, 
Fifty  straight  columns  propt  its  lofty  head; 
And  many  a  long  depending  shoot 
Seeking  to  strike  its  root, 
Straight,  like  a  plummet,  grew  towards  the  ground. 
Some  on  the  lower  boughs,  which  crost  their  way, 
Fixing  their  bearded  fibres,  round  and  round. 
With  many  a  ring  and  wild  contortion  wound; 
Some  to  the  passing  wind,  at  times,  with  sway 

Of  gentle  motion  swung; 
Others  of  younger  growth,  unmov'd,  were  bung 
Like  stone-drops  from  the  oavem*s  firctted  height. 
Beneath  was  smooth  and  fair  to  sight, 
Nor  weeds  nor  briers  deform'd  the  natural  floor; 
And  through  the  leafy  cope  which  bower'd  it  o'er 
Came  gleams  of  chequer'd  light. 
So  like  a  temple  did  it  seem,  that  there 
A  pious  heart's  first  impulse  would  be  prayer."  * 

Some  specimens  of  the  Indian  fig  tree  are 
mentioned  as  being  of  immense  magnitude.  One 
near  Mangee^  twenty  miles  to  the  westward  of 
Patna,  in  Bengal,  spread  over  a  diameter  of  370 
feet.  The  entire  circumference  of  the  shadow 
at  noon  was  1116  feet,  and  it  required  920  feet 
to  surround  the  fifty  or  sixty  stems  by  which 
the  tree  was  supported.  Another  covered  an 
area  of  1700  square  yards;  and  many  of  almost 
equal  dimensions  are  found  in  different  parts  of 
India  and  Cochin  China,  where  the  tree  grows 
in  the  greatest  perfection.  The  fruit  is  small, 
not  exceeding  the  size  of  a  hazle  nut,  and  is  of 
no  use. 

Thb  Mangrove  (rhizophora  mangle  J,  DotU- 
ccmdriay  monogyniay  of  Linnsus.  This  singular 
tree  is  a  native  of  the  East  Indies  and  other  tro- 
pical climates,  where  it  grows  in  swampy  situa- 
tions on  the  coast,  and  penetrates  even  within 
low  water  mark  of  the^ea.  It  attains  the  height 
of  forty  to  fifty  feet,  and  is  an  evergreen. 

Dampier  thus  gives  an  accurate  description  of 
it.  "  The  red  mangrove  groweth  commonly  by 
the  sea  side,  or  by  rivers  or  creeks.  It  always 
grows  out  of  many  roots,  about  the  bigness  of  a 
man's  leg,  some  bigger,  some  lees,  which,  at  about 
six,  eight,  or  ten  feet  above  the  ground,  join  into 
one  trunk  or  body,  that  seems  to  be  supported 
by  so  many  artificial  stakes.  Where  this  sort 
of  tree  grows  it  is  impossible  to  march,  by  rea- 
son of  these  stakes,  which  grow  so  mixed  one 
among  another,  that  I  have,  when  forced  to  go 
through  them,  gone  half  a  mile  and  never  set  my 
foot  on  the  ground,  stepping  from  root  to  root. 
The  timber  is  hard,  and  good  for  many  uses. 
The  inside  of  the  bark  is  red,  and  it  is  used  for 
tanning  of  leather  very  much  all  over  the  West 
Indies." 

What  adds  to  the  singularity  of  this  tree  is, 
that  the  seeds  begin  to  germinate  and  send  out 
roots  while  they  are  yet  attached  to  the  parent 

*  Soathey's  Corse  of  Kehama. 


branches.  This  is  the  natural  way  in  which  the 
tree  is  propagated,  by  their  roots  descending  and 
fixing  themselves  in  the  earth.  The  mangrove 
gave  rise  to  the  fable  of  oysters  growing  from 
trees,  because,  from  its  situation  on  the  sea  shores, 
and  within  tide  mark,  it  becomes  a  favourite 
resort  of  those  shell-fiish,  which  cling  to  its 
branches,  and  thus  have  the  appearance  of  grow- 
ing from  them.t 

An  extract  has  been  prepared  by  boiling  the 
bark  in  water,  and  then  evaporating  the  solution 
till  it  becomes  of  the  consistence  of  pitch.  This 
extract  is  said  to  possess  the  tanning  property  in 
a  very  perfect  degree;  and  by  being  prepared  on 
the  spot  where  the  tree  grows,  a  great  saving  of 
carriage  and  other  expenses  might  be  made. 

The  Umbrella  Tree  f  magnolia  tripdata),  a 
species  of  magnolia,  a  native  of  North  America, 
has  received  this  name  fr^m  the  form  and  posi- 
tion of  its  leaves.  These  leaves  are  from  twelve 
to  fifteen  inches  long,  and  five  to  six  inches  in 
breadth,  narrowing  to  a  point  at  each  extremity, 
and  placed  at  the  ends  of  the  branches  in  a  cir- 
cular manner,  like  an  umbrella.  The  flowers, 
like  all  those  of  the  dlagnolia  family  already 
described,  are  laige,  and  of  a  beautiful  white 
colour. 

There  is  another  tree,  a  native  of  India,  which 
has  also  obtained  the  name  of  umbrella  tree  from 
the  form  of  its  branches,  which  spread  out  near 
the  top  into  a  close  and  very  regular  flat  dome 
or  circle.  This  tree  affords  the  natives  a  shade 
from  the  sun,  or  a  protection  from  the  rain,  and 
in  this  respect  serves  the  purpose  of  an  umbrella 

The  Boabob,  atdanaonia  digUata  ;  monodelphia, 
polyandriay  of  Linmeus,  is  a  native  of  Western 
Africa,  and  is  likewise  said  to  be  found  in  Egypt 
and  Abyssinia ;  it  is  cultivated  in  many  of  the 
warmer  parts  of  the  world.  There  seems  to  be 
no  doubt  but  that  it  is  the  largest  known  tree, 
its  trunk  being  sometimes  not  less  than  thirty 
feet  in  diameter. 

In  Adanson's  account  of  Senegal,  some  calcu- 
lations are  made  regarding  the  growth  of  this 
tree,  founded  on  the  evidence  of  the  annular 
layers.  The  height  of  its  trunk  by  no  means 
corresponds  with  the  thickness  whidi  it  attains. 
Thus,  according  to  his  calculations,  at  one  year 
old  its  diameter  is  one  inch,  and  its  height  five 
inches;  at  thirty  years  old  it  has  attained  a 
diameter  of  two  feet,  while  its  height  is  only 
twenty-two  feet,  and  so  on;  till,  at  1,000  years 
old,  the  boabob  is  fourteen  feet  broad,  and  fifty- 
eight  feet  high;  and  at  6,000  years  the  growth 
laterally  has  so  outstripped  its  perpendicular 
height,  that  the  trunk  wiU  be  thirty  feet  in 
diameter,  and  only  seventy-three  feet  high.  The 
roots,  again,  are  of  a  most  extraordinary  length; 
so  that  in  a  tree  with  a  stem  seventy-seven  feet 

+  See  Plato  VU.,  Pig.  9. 
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round,  the  main  branch  or  tap  root  measures  110 
feet  in  length.* 

It  often  happens  that  the  profusion  of  leaves 
and  of  drooping  houghs  almost  hide  the  stem, 
and  the  whole  forms  a  hemispherical  mass  of 
yerdure,  140  to  150  feet  in  diameter,  and  sixty 
to  serenty  feet  high.  The  wood  is  pale-coloured, 
light,  and  soft ;  so  that  in  Abyssinia  the  wild 
bees  perforate  it  and  lodge  their  honey  in  the 
hollow,  which  honey  is  considered  the  best  in 
the  country.  The  negroes  on  the  western  coast, 
again,  apply  their  trunks  to  a  very  extraordinary 
purpose.  The  tree  is  liable  to  be  attacked  by  a 
fungus,  which,  rotating  in  the  woody  part 
without  changing  the  colour  or  appearance, 
destroys  life,  and  renders  the  part  so  attacked 
as  soft  as  the  pith  of  trees  in  general.  Such 
trunks  are  then  hollowed  into  chambers;  and 
within  these  are  suspended  the  dead  bodies  of  those 
to  whom  are  refused  the  honour  of  burial.  There 
they  become  mummies,  perfectly  dry,  and  well 
preserved,  without  further  preparation  or  embalm- 
ing, and  are  known  by  the  name  of  giuriots. 
The  boabob  is  emollient  and  mucilaginous: 
the  pulverised  leaves  constitute  ialo^  a  favourite 
article  with  the  natives,  which  they  mix  with 
their  daily  food  to  diminish  excessive  perspira- 
tion; and  which  is  even  used  by  Europeans  in 
fevers  and  diarrhaeas.  The  flowers  are  laige, 
white,  and  handsome;  and  in  their  first  expan- 
sion bear  some  resemblance  to  the  white  poppy, 
having  snow-white  petals,  and  violet-coloured 
stamens.  Both  flowers  and  iruit  are  pendant, 
and  the  leaves  drop  off  before  the  periodical  rains 
come  OD.  The  fruit  has  already  been  described; 
it  is  of  an  oblong  shape,  of  considerable  size, 
and  tastes  like  ginger-bread,  with  a  pleasant  acid 
flavour.  The  expressed  juice,  when  mixed 
with  sugar,  forms  a  cooling  drink,  much  used 
in  putrid  fevers :  this  juice  also  is  generally 
used  as  a  seasoning  for  corn-gruel  and  other 
food. 

JhuLOOV^sBuooTyTKRE^CdraeoBna draco).  Hex- 
andriay  monogynioy  of  Linneeus.  This  tree  is  a 
native  of  the  East  Indies,  but  is  found  in  the 
Canaxy  islands,  growing  to  an  immense  size.  It 
has  a  singular  appearance,t  which  can  be  better 
understood  by  a  figure  than  by  description. 
Humboldt  describes  one  he  saw  in  the  Canary 
islands  as  forty-five  feet  in  circumference.  Ac- 
cording to  Sir  Greorge  Staunton's  measurement, 
one  he  saw  was  twelve  feet  in  diameter  at  about 
ten  feet  from  the  ground.  It  is  held  in  great 
veneration  by  the  Guanchos,  or  inhabitants  of 
these  islands;  is  of  extremely  slow  growth,  and 
endures  for  ages*  It  and  the  boabob  tree  are 
perhaps  the  oldest  vegetable  inhabitants  of  the 
globe. 

At  certain  times  the  trunk  cracks  in  various 

*  See  Plate  XI.  dg.  2.   t  See  PUte  VII.  fig.  3. 


partfl^  and  emits  a  gum  which  concretes  into 
tears,  and  is  tlie  red  substance  commonly  known 
as  drag<nCs  blood.  Other  trees,  however,  yield 
a  substance  similar  to  thi8,altJiough  not  reckoned 
so  genuine.  It  being  originally  a  native  of  the 
East  Indies,  the  high  veneration  in  which  it  is 
held  by  the  Guanchos  of  the  Canary  islands, 
would  indicate  its  introduction  into  those  islands 
from  tlie  Indian  continent;  as  also  the  original 
country  of  the  primitive  inhabitants  of  those 
islands. 

Dragon's  blood  was  at  one  time  highly  esteemed 
in  medicine;  but  it  is  now  little  used.  It  pos- 
sesses astringent  properties  in  a  vezy  considerable 
d^jree. 

Pandanus.  There  are  several  species  of  this 
fimiily  natives  of  the  East  and  W^  Indies. 

The  Orem^spined  Pamdanus  (p,  odoratis- 
simuijy  is  a  large  spreading,  branching  bush, 
with  imbricated  leaves,  which  embrace  the  stem, 
bearing  some  resemblance  to  those  of  the  pine 
apple.  They  are  from  three  to  five  feet  long, 
and  are  placed  in  three  spiral  rows  round  the 
extremities  of  the  branches. 

It  grows  in  all  soils  and  mtuations  in  the  warm 
parts  of  Asia.  It  grows  readily  from  branches, 
whence  it  is  rare  to  find  the  full  grown  ripe  fruit. 
The  tender  white  leaves  of  the  flowers,  chiefly 
those  of  the  male,  yield  that  most  delightful 
fragrance  for  which  they  are  so  generally  esteemed, 
and  for  which  the  plant  is  cultivated  in  Japan. 
Of  all  perfumes  it  is  by  fiir  the  richest,  and  most 
powerful.  The  lower  pulpy  part  of  the  drupe, 
is  sometimes  eaten  by  the  natives  in  times  of 
scarcity  and  fiunine.  The  tender  white  base  of 
the  leaves  is  also  eaten,  raw  or  boiled,  at  such 
times  of  scarcity.  The  taste  of  the  pulpy  part 
of  the  drupe  is  very  disagreeable.  The  roots  are 
composed  of  tough  fibres,  which  basket  makers 
use  to  tie  their  work  with.  They  are  so  soft 
and  spongy,  as  to  serve  the  natives  for  corks. 
The  leaves  are  composed  of  longitudinal  tough 
fibres,  which  are  used  for  various  purposes.  In 
the  South  sea  islands,  where  the  pandanus  is 
also  a  native,  this  or  some  other  species  or  variety, 
is  employed  for  making  mats.  The  leaves  are 
beautifully  white  and  glossy.  In  the  Sandwich 
islands  these  mats  are  handsomely  worked  in  a 
variety  of  patterns,  and  stained  of  difierent 
colours.  The  branches  being  of  a  soft,  spongy, 
juicy  nature,  cattle  will  feed  on  them  when  cut 
into  pieces.  At  Otaheite,  they  call  this  tree 
wharra. 

Snakewood  Cseeropia  peUataJ,  This  tree  is 
a  native  of  Jamaica,  is  angular  in  having  the. 
trunk  and  branches  hollow  everywhere,  and 
sloped  from  space  to  space  with  membranaceous 
septas  or  divisions,  and  answering  to  so  many 
annual  marks  on  the  surface.  The  leaves  are 
large,  peltate,  lobed  like  those  of  the  papaw  treej 
and  placed  at  the  ends  of  the  branches.    The 
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fruit  rises  from  the  summit  of  a  peduncle,  and 
shoot  into  four,  five,  or  more  cylindrical  berries, 
composed  of  a  row  of  little  acini,  something  like 
the  common  raspberry,  which  they  resemble  also 
in  flavour,  and  are  agreeable  to  most  European 
palates  on  that  account. 

The  wood,  when  dry,  readily  takes  fire  by 
attrition;  and  from  this  the  native  Indians  have 
taken  the  hint,  and  kindle  their  fires  in  the 
woods  by  rubbing  a  piece  of  it  against  some  ! 
harder  wood.  The  bark  is  strong  and  fibrous, 
and  is  frequently  used  for  all  sorts  of  cordage. 
The  trunk  is  very  light,  and  for  that  reason 
much  used  for  bark-logs  and  fishing  floats.  The 
smaller  branches,  when  cleared  of  the  divisions 
inside,  serve  for  wind  instruments.  Both  trunk 
and  branches  yield  a  great  quantity  of  fine  salt, 
which  is  much  nsed  among  the  French  to  refine 
and  granulate  their  sugars.  Pigeons  and  other 
birds  feed  readily  on  the  fruit,  and  thus  the  tree 
is  extensively  propagated. 

Poisonous  Tree8.  The  up(u  tree  (anUares 
toxicaria)y  has  been  fiibled  to  difiiise  a  poisonous 
atmosphere  around  it,  which  is  fiital  to  all  animals 
tliat  come  within  its  influence.  There  is  no 
truth  in  this  assertion,  although  Uie  inspissated 
juice  of  this  tree,  which  belongs  to  the  natural 
family  urticeaSy  is  highly  poisonous  when  taken 
into  the  stomach.  Another,  the  manchineal  tre  , 
is  also  possessed  of  a  highly  acrid  and  poisonous 
juice.  This  tree  grows  to  a  vast  size  on  the  coasts 
of  the  Caribbean  islands,  and  neighbouring 
continent.  The  leaves  are  ovate,  serrated,  acute, 
and  shining.  The  fruit  fiills  firom  the  tree  spon- 
taneously, strewing  the  ground  in  immense 
numbers. 

This  fruit  is  highly  poisonous.  The  whole 
tree  abounds  with  a  white  milky  juice,  which 
is  also  of  an  acrid,  poisonous  quality.  If  a  single 
drop  of  this  juice  foils  on  the  skin,  it  causes  a 
sensation  like  the  touch  of  a  hot  iron,  and  raises 
a  blister  on  the  part.  It  is  a  common  belief  in 
that  country,  that  to  sleep  under  its  branches 
will  cause  death.  But  Jaquin  and  his  companions 
proved  the  &llacy  of  this,  by  sitting  under  it  for 
three  hours  at  a  time  with  impunity.  The 
wood  is  beautifully  variegated  with  brown  and 
white,  and  is  highly  prized  for  furniture  and 
ornaments.  The  workmen  who  fell  the  trees 
first  kindle  a  fire  round  the  stem,  by  which 
means  the  juice  becomes  so  much  inspissated,  as 
not  to  flow  out  when  wounds  are  made  with 
their  axes.  Whole  woods  on  the  sea  coast  of 
Martinique  have  been  burnt  in  order  to  clear 
the  country  of  such  a  dangerous  plant. 

The  Tallow  Trbb  (eraton  stMftrumJy  is 
remarkable  in  yielding  a  substance  very  much 
resembling  tallow  in  consistence,  in  colour,  and 
even  in  smell,  f  his  tree  grows  abundantly  in 
China,  where  the  inhabitants  convert  its  produce 
Into  candles. 


Mr  Clarke  Abel  describes  it  as  being  one  ol 
the  largest,  the  most  beautiful,  and  the  moit 
widely  difiHised,  of  the  plants  found  by  him  in  . 
China.   He  first  saw  it  a  few  miles  south  of  Nan- 
kin, whence  it  occurred  in  greater  or  leas  sbim- 
dance  all  the  way  to  Canton.    *'  We  often  «w 
it,*'  he  says,  **  imitating  the  oak  in  the  hdght  of 
its  stem,  and  the  spread  of  its  branches.     Iti 
foliage  has  the  green  and  lustre  of  the  lanreL  Its 
small  flowers,  of  a  yellow  colour,  are  borne  si 
the  ends  of  its  terminal  branches.     Clusien  of 
dark-coloured  seed-vessels  succeed  them  in  au- 
tumn ;  and,  when  matured,  burst  asunder  and 
disclose  seeds  of  a  delicate  whiteness." 

The  seed-vessels  are  hard  brownish  huaks,Bot 
unlike  those  of  chestnuts,  and  each  of  them  con- 
tains three  round  delicately  white  kernels,  resem- 
bling in  size  and  shape  our  ordinary  hazel-nuts, 
but  having  small  stones  in  the  interior.  It  is 
the  hard  white  oleaginous  substance  aarronnding 
these  stones  which  possesses  most  of  the  proper- 
ties of  tallow ;  but  on  stripping  it  off  it  does  not 
soil  the  hands.  From  the  shell  and  stone^  or 
the  seed,  oil  is  extracted,  so  that  this  fruit  pro- 
duces tallow  for  candles,  and  oil  for  lamps.  To 
obtidn  its  useful  extract,  the  Chinese  subject  the 
fruit  of  the  tallow-tree  to  much  the  same  pro- 
cess as  the  seed  of  the  camellia  ote^erOy  or  oil 
plant.  It  is  ground  in  a  trunk  of  a  tree  whicb 
is  hollowed  out,  shaped  like  a  canoe,  lined  with 
iron,  and  firmly  fixed  in  the  ground.  Length- 
ways within  this  hollowed  trunk  there  movei 
backwards  and  forwards  a  mill-stone,  whose  axis 
is  fixed  to  a  long  pole  laden  with  a  heavy  weight 
to  increase  the  pressure,  and  suspended  from  a 
beam.  The  pendulum-like  motion  is  given  by  a 
man  or  boy  who  grasps  the  pole^  and  with  very 
little  exerdon  sways  it  from  side  to  side.  AfUi 
the  seed  has  been  thus  pounded,  it  is  thrown, 
with  a  small  quantity  of  water,  into  a  huge  ircm 
vessel,  exposed  to  fire,  and  reduced  by  heat  into 
a  thick  consistent  mass.  It  is  then  put  hot  into 
a  case  consisting  of  four  or  ^re  broad  Iron  hoops, 
piled  one  above  the  other,  and  lined  with  straw, 
and  then  pressed  down  with  the  feet  as  closely  as 
possible  till  it  fills  the  case.  It  is  then  carried 
to  the  press. 

Another,  and  perhaps  a  more  generally  adop- 
ted process  is,  merely  to  boil  the  bruised  seed  in 
water,  and  to  collect  the  tallowy  matter  that 
floats  to  the  surfiioe.  A  certain  quantity  of  some 
vegetable  oil,  occasionally  in  as  great  a  propor- 
tion as  three  pounds  to  every  ten  pounds  pro- 
cured irom  the  tallow-tree,  is  mixed  up  with  it. 

It  is  not  so  consistent  as  tallow,  and  therefore 
to  promote  the  better  cohesion  of  the  material, 
the  candles  made  of  it  are  dipped  in  wax  ;  this 
external  coating  hardens  them,  and  preserves 
them  from  guttering.  The  combustion  of  these 
candles  is  described  as  being  less  perfect,  yield- 
ing a  thicker  smoke,  a  dimmer  light,  and  con- 
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miming  much  more  rapidly  than  ours.  These 
serious  defects  are  perhaps  attributable  in  a  great 
measure  to  the  unappropriateness  of  the  wick 
employed,  which  is  merely  a  little  rod  of  dry 
light  wood  (generally  bamboo),  with  the  pith  of 
a  rush  wound  round  it ;  the  pores  of  thb  pith 
serving  as  a  medium  to  convey  to  the  wood  the 
inflammable  matter  with  which  it  is  surrounded. 

Father  D'lncanrille  mentions,  in  a  letter  writ- 
ten by  him  from  Pekin,  and  published  in  the 
Philosophical  Transactions  for  1753,  that  almost 
all  the  candles  sold  in  the  southern  provinces  of 
China  are  made  with  tallow  prepared  from  these 
berries.  There  are  very  few  sheep  in  that  part 
of  the  country  ;  animal  tallow  is  therefore  very 
scarce,  and  this  vegetable  production  is  in  con- 
sequence held  in  high  estimation. 

Thb  Finst  Trbe  (wOeria  IndieaJ  growing  on 
the  coast  of  Malabar,  yields  a  substance  very 
much  resembling  that  of  the  eivton  tebiferum. 
The  peculiar  product  of  this  tree  is  frilly  described 
in  an  interesting  paper  on  the  subject,  by  Dr 
Benjamin  Babington,  who,  from  many  experi- 
ments, has  shown  that  its  inflammable  proper- 
ties admirably  adapt  it  for  the  manufacture  of 
candles,  it  being  In  every  way  superior  to  animal 
tallow. 

The  useful  matter  b  obtained  by  simply  boil- 
ing the  pulpy  fruit  of  the  piney  tree  in  water, 
when  the  fused  vegetable  tallow  rises  to  the  sur- 
&ce,  and,  on  cooling,  forms  a  solid  cake.  No 
farther  preparation  is  necessary.  This  substance 
is  generally  white,  sometimes  yellow,  unctuous 
to  the  touch,  **  with  some  degree  of  waxiness, 
almost  tasteless,  and  has  an  agreeable  odour 
somewhat  resembling  common  cerate."  It  takes 
a  liquid  form  at  the  temperature  of  97^**  Fah- 
renheit, and  consequently  generally  remains  solid 
in  India,  in  which  respect  it  difi^rs  from  palm 
or  cocoa-nut  oil.  Its  specific  gravity  at  the 
melting  point,  or  ffTi"",  is  *8966,  and  at  60%  is 
•9260. 

A  piece  of  this  tallow  enveloped  in  folds  of 
blotting  paper  was  submitted  to  strong  pressure, 
and  scarcely  sufficient  elainy  or  pure  oil,  was 
expressed  to  imbue  the  inmost  fold.  Its  tenacity 
and  solidity  are  so  great,  that  the  united  efforts 
of  two  strong  men  were  in  vain  exerted  to  cut  a 
round  piece  of  nine  pounds  weight  asunder  with 
a  fine  iron  wire,  and  it  was  no  easy  task  to  efl^ect 
a  division  even  with  the  assistance  of  a  saw.  Dr 
B.  Babington  likewise  remarked  that,  ''on  a 
fracture  being  made,  it  exhibits  a  crystalline 
structure  in  small  aggregated  spheres,  composed 
of  radii  emanating  from  a  centre,  not  unlike  the 
form  of  Wavellite."  Animal  tallow,  when  melted 
into  large  casks,  and  slowly  cooled,  has  a  some- 
what similar  appearance. 

When  piney  tallow  is  manufactured  into  can- 
dles, they  come  from  the  mould  freely,  differing 
in  this  respect  from  wax,  which  it  is  found  diffi- 


cult to  cast.  These  candles  afford  as  strong  a 
light  as  those  made  of  animal  tallow,  and  have 
the  great  advantage  of  being  firee  from  the  unplea- 
sant odour  of  the  animal  substance. 

Piney  tallow  readily  unites  in  all  proportions 
with  wax,  spermaceti,  and  tallow,  forming,  when 
mixed  with  spermaceti  and  wax,  a  compound 
which  frises  at  a  temperature  approximating  to 
their  mean  melting  point,  according  to  their  rela- 
tive proportions,  A  mixture  with  any  of  these 
ingredients  has  been  found  to  form  a  better  can- 
dle than  when  the  pure  and  more  fusible  sub- 
stance is  alone  employed.  Dr  B.  Babington  made 
several  experiments  to  discover  its  inflamma- 
bility compared  with  other  substances;  and 
ascertained  with  tolerable  accuracy,  that  the 
piney  tallow  approaches  nearer  to  animal  fat  in 
its  rate  of  combustion  than  to  spermaceti  or 
wax,  and  that,  all  circumstances  being  similar, 
a  less  weight  was  consumed  of  this  in  a  given 
time  than  of  either  of  the  other  substances. 

The  natives  have  never  hitherto  applied  this 
vegetable  product  as  a  means  of  affording  light. 
Its  concrete  form  is  probably  the  cause  of  their 
having  neglected  it;  as  a  solid  substance  is  never 
used  in  India  for  feeding  the  flame  of  their  wicks, 
and  candles  are  unknown  there.  Their  lamps 
are  supplied  with  many  fluid  vegetable  oils^  which 
their  country  yields  in  profusion.  The  product 
of  the  piney  tree  is,  however,  employed  medici- 
naUy  by  die  Ihdians,  who  consider  it  as  an 
excellent  application  for  bruises  and  rheumatic 
pains. 

A  resin,  very  nearly  similar  in  its  properties 
to  that  of  copal,  exudes  from  the  same  tree,  and 
furnishes  a  very  durable  natural  varnish.  This 
resin,  when  mixed  up  with  the  tallow  of  the 
piney  tree,  is  used  as  a  substitute  for  tar,  in 
smearing  the  bottoms  of  boats. 

The  vateria  Indica  grows  very  commonly 
throughout  the  western  coast  of  the  peninsula 
of  India,  as  far  northward  as  the  extreme  limit 
of  the  province  of  Canara.  A  plentifrd  supply 
might  therefore  be  readily  obtained,  which  could 
be  imported  into  this  country  at  one-fourth  the 
price  of  wax.  Although  it  may  not  possess  all 
the  advantages  of  that  substance,  it  is  still  con- 
uderably  superior  to  animal  tallow. 

Thb  PncHER  Plant,  nepenthes  dittiUatoria ; 
dicBciOy  manodeiphiOf  of  Linnieus.  This,  though 
a  herbaceous  plant,  may  be  included  among  the 
more  singular  productions  of  the  vegetable 
kingdom.  It  is  a  native  of  China  and  the  East 
Indies,  and  grows  in  marshy  situations.  The 
flower  is  a  panicle.  The  leaves  are  sessile,  oblong, 
and  terminated  at  the  extremities  by  a  cylin- 
drical, hollow  vessel,  exactly  resembling  a  com- 
mon water  pitcher. 

This  pitcher  is  furnished  with  a  lid,  which 

opens  and  shuts  by  the  contractions  of  a  niem- 

1  branous  hinge.    In  its  native  state  this  cup  is 

3  p 
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found  filled  with  fluid  secreted  from  the  juices 
or  the  plant    Wbat  ia  remarkable,  this  fluid, 


U  a  pure  and  wholesome  water,  while  the  water 
of  the  Botl  in  which  the  plant  grows,  is  stagnant 
and  unwholesome.  From  forty  to  fifty  of  these 
cDpa  grow  on  a  plant,  each  holding  about  on 
ounce  or  two  of  water. 

This  plant  thrives,  with  care  and  attention,  In 
hot-honsea  in  this  country,  where  the  pitchers 
are  fully  developed.  It  lequirss  a  very  damp 
atmosphere,  and  much  beat. 
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with  wide  spreading  branches  and  a  smooth  oali. 
coloured  bark.  The  learea  stand  in  opposu 
pain  upon  short  footstalta;  they  are  oval,  three 
to  five  inches  long,  of  a  bright  green  above,  and 
pale  beneath,  and  trevereed  longitudinally  hy 
three  whitish  nerves.  The  flowers  are  in  panicles, 
with  nx  small  petals;  they  have  no  show,  and 
have  a  alight,  rather  ftetid  odour.  The  fruit  is 
the  size  of  a  middling  olive,  soft,  inupid,  and  of 
a  deep  blue.  It  enclosea  a  nut,  the  kernel  of 
which  germinates  soon  after  it  ^lls,  and  then- 
lore  cannot  easily  be  transportfid  to  a  distance. 
The  timber  b  white,  and  not  very  solid;  the  root 
is  thick  and  branching,  and  exudea  dbundaiKe 
of  camphor.  The  inner  bark  tbrms  thedaaaaion 
of  commerce. 

This  tree  is  a  native  of  Ceylon,  to  which  place 
II  was  at  one  time  thought  that  It  was  entirely 
confined;  but  it  isnow  known  to  grow  plentifully 
in  Ualabar,  Coehin-China,  Sumatra,  and  the 
eastern  islands;  and  it  has  been  cultivated  in  the 


The  plants  to  l>e  treated  of  in  this  chapter 
are  dlriingnished  by  their  aromatic  qualities, 
depending  on  the  existence  of  an  essential  oil, 
either  difiiised  throughout  the  whole  plant,  or 
existing  in  the  bark,  fruit,  or  roots. 

These  aromatic  species  have  been  used  as  lux- 
uries, and  perhaps  formed  the  first  articles  of 
commerce  among  the  earliest  races  of  mankind. 
In  eastern  countries,  fk)m  the  eariiest  times, 
they  were  employed  as  perfumes,  and  entered  into 
the  composition  of  most  of  their  culinaij 
dishes.  The  Egyptians,  Greeks,  and  Romans 
used  them  in  proAision  both  as  articles  of  luxury, 
and  at  their  religious  ceremonies  and  funeral 
ubsequEes.  Nor  are  they  less  esteemed  by  the 
modems,  or  the  inhabitants  of  the  more  tem- 
perate and  colder  regions  of  the  globe.  Into 
every  country  almost,  are  these  fragrant  and 
stimulating  substances  diffused  by  the  universal 
agency  of  commerce. 

Tab  Cinnamon  tree  Claanu  ctRnomorauDiJ. 
Natural  family  lauritiaae;  enneandria,  trumogynia, 
of  LinnxuB.  Thb  valuable  and  beautiful  species 
<>f  the  laurel  family,  grows  to  the  height  of 
twenty  to  thiity  feet.    The  trunk  is  short,  erect. 


Brazils,  tlie  Mauritius,  India,  Jamuca,  and  other 
tropical  localities.  There  are  probably  many 
varieties,  and  several  species  of  this  tree,  modified 
by  soil  and  climate.  The  soil  in  which  it  thrives 
nearly  pure  quarts  sand.  That  of  the 
cinnamon  garden  near  Colombo,  in  Ceylon,  wm 
found  by  Dr  Davy  to  coudst  of  08.6  of  dliceons 
sand,  and  of  only  one  port  of  vegetable  matter 

thehundred.     The  garden  b  nearly  on  a  level 

with  the  lake  of  Colombo;  its  situation  is  shd- 

tered;  the  climate  is  remaikably  damp;  shower? 

frequent;  and  the  temperature  is  high,  and 

uncommonly  equable. 

Although,  ever  since  the  Dutch  first  had  a 
settlement  in  Ceylon,  cinnamon  was  made  by 
them  a  lucrative  article  of  trade,  and  one  which 
they  strove  by  every  means  wholly  to  mono- 
polize,  this  tree  was  not  made  by  them  an  object 
of  cultivation  in  the  island  until  1766.    Befora 
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that  period  cinnamon  was  collected  in  the  foreets 
and  jungles,  since  an  idea  prevailed  that  its 
excellence  depended  on  its-spontaneons  growth, 
find  that  if  once  subjected  to  cnltnre,  it  would 
no  longer  be  genuine. 

When  Falk  was  appointed  goremor  of  Ceylon, 
he  felt  the  inconvenience  of  depending  for  a 
regular  supply  on  such  a  resource,  the  more 
especially  as  the  greater  part  of  the  cinnamon 
trees  lay  in  the  dominions  of  the  king  of  Candy, 
who  frequently,  with  or  without  apparent  reason, 
refused  the  cinnamon  peelers  admission  into  his 
dominions,  and  the  Dutch  were,  in  consequence, 
often  restricted  to  less  than  haHi  their  required 
annual  exports. 

Grovemor  Falk,  in  his  attempt  to  remedy  this 
evil,  by  cultivating  the  cinnamon  tree  in  the 
territory  belonging  to  the  Dutch,  was  discouraged 
by  the  prejudices  of  the  natives,  and  discounte- 
nanced by  the  parsimony  of  the  Supreme  Gro  vem- 
ment  of  Batavia.   Jt  was  said,  ^for  one  hundred 
and  fifty  years  Ceylon  had  supplied  the  requisite 
quantity  of  dnnamon,  the  expense  of  which 
was  ascertained  and  limited;  why  then  risk  the 
success  of  a  new  plan,  attended  with  extraordi- 
nary charges."     This  public  spirited  governor 
nevertheless  persevered  in  his  undertaking,  and 
to  his  success  the  English  owe  the  flouridiing 
state  in  which  they  found  the  cinnamon  planta- 
tions of  Ceylon,  when  they  ci^tured  that  island. 
This  tree  is  now  cultivated  in  four  or  five  very 
laige  gardens,  the  extent  of  which  may  in  some 
measure  be  imagined  by  thequantity  of  cinnamon 
annually  exported  thence,  amounting  to  more 
than  400,000  lbs.;  and  frnn  the  number  of 
people  who  are   employed   in  the  cinnamon 
department^  these  being  from  twenty-five  to 
twenty-dx  thousand  persons. 

The  trade  in  this  produce  had  always  been  a 
monopoly;  during  the  government  of  the  Dutch, 
this  was  enforced  with  an  excessive  degree  of 
rigour,  at  which  humanity  revolts.  It  is  painful 
to  contemplate  man,  when  greediness  for  exdu- 
sive  gains,  the  meanest  of  all  motives,  incites 
him  to  acts  of  oppression  and  t3rranny.  ^'The 
selling  or  giving  away  the  smallest  quantity  of 
cinnamon  (even  were  it  but  a  single  stick),  the 
exporting  of  it,  the  peeling  of  the  bark,  extract- 
ing the  oil  either  firom  that  or  the  leaves,  or  the 
eamphorfrom  the  roots,  except  by  the  servants 
of'govemmoit,  and  by  their  order,  as  well  as 
the  wilful  injuring  of  a  cinnamon  plant,  were 
all  made  crimes,  punishable  with  death,  both 
on  the  persons  committing  them,  and  upon  every 
servant  of  government  who  should  connive 
at  it." 

In  order  to  keep  up  the  price  of  the  spices, 
the  Dutch  government  was  formerly  accustomed 
to  have  these  destroyed,  when  supposed  to  be 
accumulated  in  too  luge  quantities.  Sometimes, 
it  was  said,  this  oriental  produce  was  thrown 


into  the  sea,  and  sometimes  the  work  of  destruc- 
tion was  accomplished  by  other  means.  M. 
Beaumare  relates,  that  on  the  10th  June,  1760, 
he  beheld,  near  the  Admiralty  at  Amsterdam,  a 
blazing  pile  of  these  aromatics,  which  were 
valued  at  eight  millions  of  livres,  and  an  equal 
quantity  was  to  be  burnt  on  the  ensuing  day. 
The  air  was  perfumed  with  this  incense,  the 
essential  oils,  freed  from  their  confinement,  dis- 
tilled over,  mixing  in  one  spicy  stream,  which 
flowed  at  the  feet  of  the  spectators;  but  no 
person  was  suffered  to  collect  any  of  this,  nor 
on  pain  of  heavy  punishment  to  rescue  the 
smallest  quantity  of  the  spice  from  the  wasting 
element! 

The  cinnamon  tree  is  very  difficult  to  rear  in 
hot-houses  in  this  country.  Yet  many  plants 
are  to  be  seen,  which  regularly  flower  and  ripen 
their  seeds  in  Britain. 

CauiOyOT  BaHard  Cinnamon  fl,  cassia  J.  This 
tree  is  found  in  China,  and  several  parts  of  South 
Asia.  It  yields  the  same  products  as  the  true 
cinnamon,  but  of  inferior  quality  and  value; 
and  thus  often  serves  to  adulterate  the  other. 
What  are  called  cassia  buds,  are  the  hexangular, 
fleshy  receptacles  of  the  seeds  of  the  true  cinna- 
mon, and  perhaps  of  the  cassia  trees. 

The  trees  which  are  cultivated  are  kept  as  a 
sort  of  coppice,  and  numerous  shoots  spring 
apparently  from  the  roots;  these  are  not  allowed 
to  rise  higher  than  ten  feet.  We  are  told,  that 
when  the  trees  first  put  forth  their  flame- 
coloured  leaves  and  delicate  blossoms,  the  scenery 
b  exquisitely  beautiful.  In  three  years  after 
planting,  each  tree  afibrds  one  shoot  fit  for  cut- 
ting, at  the  fifth  year  firom  three  to  five  shoots 
may  be  taken;  but  it  requires  the  vigour  of 
eight  years'  growth  before  it  yields  as  many  as 
ten  branches  of  an  inch  in  thickness.  From  the 
ages  of  ten  to  twelve  years  is  the  period  of  its 
greatest  perfection ;  but  its  duration  of  life  is  not 
limited,  as  the  root  spreads,  and  every  year  sends 
up  new  shoots  or  suckers. 

Trees  which  grow  in  rocky  ntuations,  and  the 
young  shoots,  when  the  leaves  are  of  a  reddish 
colour,  yield  the  best  and  most  pungent  aromatic 
bark.  The  tree  b  known  to  be  in  the  best  state 
when  the  bark  separates  easily  from  the  wood, 
and  has  the  inside  covered  with  a  mucilaginous 
juice;  but  if  that  be  not  carefully  removed,  the 
flavour  of  the  spice  is  injured.  The  shoots  are 
cut  when  from  half  to  three-quarters  of  an  inch 
in  thickness,  and  in  lengths  of  from  two  to  three 
feet.  Many  hands  are  employed  in  this  work  i 
each  man  b  obliged  to  furnish  a  certain  quantity 
of  sticks.  When  thb  part  of  hb  task  is  fiilfiUed, 
he  conveys  his  fragrant  load  to  a  shed  allotted 
for  the  purpose,  where  the  bark  is  instantly 
stripped  from  the  wood,  and  freed  from  the  epi- 
dermis, which  is  scraped  ofi^.  The  fragrance  dif- 
fused around,  during  thb  process,  b  described  as 
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bdn;  extremely  delightful ;  bat  in  parts  of  the 
plautaUon  remote  from  thla  spot,  unless  the  trees 
be  agitated  with  violeaee,  the  peculiar  smell  of 
thecinnBmon  cannot  be  dirtingnished.  The  wood, 
deprived  of  the  bark,  has  no  amell,  and  is  used 
as  fuel. 

When  the  bark  is  perfectly  cleansed  it  is  of  & 
pale  yellow  colour.  And  about  the  thickness  of 
parchment.  It  is  then  placed  on  mats,  to  dry  m 
the  snn,  when  it  curls  up,  and  acquires  a  darker 
tint.  The  amaller  pieces  are  then  put  inude  the 
larger,  and  the  whole  dose  together  into  the 
tabular  form  in  which  it  is  oold  in  the  shops. 
When  the  rind,  or  part  forming  the  cinnamon, 
is  fitst  taken  from  the  tree,  it  is  described  as  con- 
Msting  of  an  outer  portiou  which  tastes  like  com- 
mon bark,  and  an  inner  portion,  which  is  very 
sweet  and  aromatic.  In  the  course  of  the  drying, 
the  oil  of  the  inner  portion,  on  which  the  flaronr 
depends,  is  communicated  t«  the  whole;  and  the 
qnality  of  the  entire  hark  is  imdei«t«od  to  depend 
more  npon  the  relative  qnantlties  of  those  por- 
tions of  the  bark  than  npon  anything  else.  The 
cinnamw  of  Ceylon  has  the  onter  portion  mnch 
thinDer,  in  proportion  to  the  inner,  than  the 
casma  of  other  countriea;  and  to  that  its  higher 
pungency  is  attribated. 

nnder  favourable  circnmstancea,  the  cinnamon 
tree  yields  a  latge  and  a  small  harvest  every 
year.  The  krge  one  is  obtained  toon  after  the 
fruit  u  ripe;  that  is,  when  the  tree  has  again 
pushed  out  shoots,  and  the  sap  is  in  vigorous 
dicnlation.  Hay  and  June  are  the  best  months 
hi  the  year  for  the  great  harvest;  in  November 
and  December  the  little  harvest  is  obtained.  In 
those  plantations  which  belong  to  government, 
however,  there  is  but  one  harvest,  begiiuung  in 
May,  and  ending  in  October, 

Though  cinnamon  has  found  a  place  in  oar 
Pharmacopeia,  the  purpose  to  which  it  has  been 
applied  by  the  South  Americans,  invests  it  with 
medicinal  properties,  which  it  is  not  usually, 
supposed  to  poanoflB.  "One  thousand  bales 
(^,000  lbs.)  are  sud  to  be  consumed  annually 
by  the  slaves  in  the  mines  of  South  America. 
£ach  receives  diuly  a  certun  quantity,  cut  into 
pieces  one  inch  in  length,  which  he  eats  aa  a 
preservative  against  the  noxious  effluvia  of  the 

Oil  of  cinnamon  was  formerly  obt^ned  at 
Colombo,  from  distilling  the  fragments  broken 
off  in  packing;  latterly  a  great  proportion  has 
been  made  fhim  coarse  cinnamon  unfit  A>r  expor- 
tation. A  very  small  quantity  of  oil  is  contained 
in  the  hark;  thne  hundred  pounds  of  which  are 
required  to  yield  twenty-four  ounces  of  oil,  and 
oooaequently  this  u  extravagantly  dear.  When 
made  from  the  finest  cinnamon  its  specific  gravity 
is  greater,  but  from  the  coarse  sort  it  is  leas  ' ' 
that  of  water. 

Thx  Cakfhob  Thbb  {'/.  eam^oraj.      This 


tree  grows  to  a  considerable  height,  dividing  into 
many  branches  covered  with  smooth  greenish 


bark.  The  leaves  ate  ovate,  lance-shaped,  entire, 
smooth,  nerved  ;  on  the  upper  side  of  a  pale  yel- 
lowish green  colour,  on  the  under  glaucous,  lluy 
stand  upon  long  footstalks.  The  flowers  are 
small,  whit«,  destitute  of  calyx,  with  a  six-petal- 
led  corolla.  The  fruit  resembles  that  of  the 
cinnamon. 

This  tree  is  a  native  of  Japan,  growing  abun- 
dantiy  in  the  wooda  of  the  western  part  of  the 
island.  It  was  first  cultivated  in  Britun  hy 
Hiller,  and  is  a  hardy  hot-house  plant.  The 
roota,  wood,  and  leaves  have  a  strong  odour  <rf' 
camphor.  This  substance  is  found  to  lodge  every 
where  in  the  interstices  of  the  fibres  of  the  wood, 
also  in  the  pith,  but  most  abundantly  in  the  er»- 
vloea  and  knots.  To  obtain  the  camphor,  Ott 
parts  of  the  tree  are  cut  into  chips,  which  are 
suspended  in  a  net  within  a  kind  of  still,  or  iron 
pot,  the  bottom  of  which  ia  covered  with  water, 
and  an  earthen  head  fitted  to  it.  Heat  b  then 
applied,  and  the  ateam  of  the  boiling  water  pene- 
trating the  contents  of  the  net,  elevates  the  cam- 
phor into  the  eapital,wbei«  it  ooncretee  on  stisws, 
with  which  this  part  of  the  apparatus  is  lined. 

Many  other  plants  yield  camphor  when  treated 
in  a  similar  manner.  Pure  camphor  is  white, 
pellucid,  somewhat  unctuous,  of  a  bitterish  aro- 
matic acrid  taste,  accompanied  afterwords  by  a 
aense  of  coolness,  very  volatile  and  inflammable, 
and  when  taken  into  the  stomach,  stimulating 
and  narcotic. 

It  does  not  seem  to  have  been  known  to  the 
Greeks,  but  was  much  used  by  the  Arabian  phy- 
ueians,  and  called  ea^wror  eanfiir.  Its  odour  is 
disagreeable,  and  destroys  inaecia  and  vermin  ; 
and  it  is  on  this  account  used  in  muaeumsL 
From  its  great  volatility,  however,  it  soon  evn- 
poratea,  unless  confined  in  does  boxes  or 
bottles. 

Thb  Clovi  (earyi^iffUui  aromaHcut.)  Natu- 
ral fiunily  t^rtaetui  ieovmdria,  mtmegfmi^i,  of 
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LinnctM.    This  tree  does  not  riae  to  tmy  great 
height,   tba   Ininlc    soon   dividing   into  large 


^ 


bnitchea,  which  are  corered  with  a  Bmooth  gray- 
ish hark.  The  learea  bk  large,  entire,  oblong, 
bnco'^haped,  of  a  bright  green  coloDr,and  itand 
in  pcuia  upon  short  footatalks. 

The  flower*  grow  in  bunches  at  the  very  extro- 
mity  of  the  branchee ;  when  they  first  appear, 
which  is  at  the  beginning  of  the  rainy  eeason, 
they  are  in  the  form  of  elongated  greenish  bnda, 
from  the  extremity  of  which  the  corolla  ia 
expanded,  which  is  of  a  delicate  peach-blovom 
colour.  When  the  corolla  begins  to  fitde,  the 
calyx  turns  yellow,  and  then  red  ;  the  calyces, 
with  the  embryo  seed,  are  in  this  stage  of  their 
pniwtli  beaten  from  the  tree,  and  after  being 
dried  ia  the  snn,  are  what  are  known  as  the 
cloTCB  of  commerce.  If  the  &uit  be  allowed  to 
remain  on  the  tree  sfler  arririi^  at  this  period, 
the  calyx  gradnally  swells,  the  seed  enlarges, 
and  the  pnngent  propertjes  of  the  clove  are  in 
great  part  diraipat«d.  Each  berry  ccntuiu  only 
one  seed,  which  is  oval,  darlc  coloured,  and  of  a 
considerable  rize.  It  is  a  long  time  before  a 
<^ove-tTee  yields  any  profit  to  the  cultivator  ;  as 
after  repeated  trials,  it  con  be  safely  said  that  it 
rarely  produces  fruit  till  eight  or  nine  years 
after  being  finrt  planted. 

The  whole  tree  is  highly  aromatic,  and  the 
foot-stalks  of  the  leaves  have  nearly  the  same 
pungency  as  the  calyx  of  the  flowers.  "  Clove- 
trees,"  says  Sir  T.  RalDes,  "  as  an  avenue  to  a 
readence,  are  perhaps  unrivalled — their  noble 
height,  the  beauty  of  their  form,  the  luxuriance 
of  their  foliage,  and  above  all,  the  spicy  fivgrance 
with  wtuch  they  periuma  the  wr,  produce,  on 
driving  through  a  long  line  of  them,  a  degree  of 
exquidte  pleasure  onlytobe  enjoyed  in  the  clear 
light  atmo^here  of  these  latitudes." 

The  clove  is  a  native  of  most  of  the  Molucca 
Eslands  where  it  has  been  produced  from  the  ear- 


liest recoi^  BO  abundantly,  that  in  exchange 
for  their  Bpicy  produce,  the  inhabitants  were 
enabled,  before  Uie  intniuon  of  the  Europeans 
into  their  country,  to  procure  for  themselves  the 
productions  whidi  they  required  of  almost  every 
other  r^on.  Although  Europeans  have  formore 
than  two  thousand  years  known  the  use  of  this 
spice,  yet  little  more  than  three  hundred  yean 
back  tiiey  were  ignorant  whence  it  waa  obt^ed. 
The  Persians,  Arabiana,  and  Egyptians  formerly 
brought  cloves  and  nutmegs  to  the  ports  in  the 
Mediterranean,  and  hither  the  Venetians  and 
Genoese  resorted  to  buy  the  spices  of  India,  until 
the  Portuguese,  in  Ifill,  discovered  the  country 
of  their  production.  This  nation  did  not,  how. 
ever,  long  enjoy  the  fruits  of  its  discovery;  the 
Dutch  soon  drove  them  from  the  Moluccas,  and 
for  a  long  time  maintained  a  very  strict  mono- 
poly over  the  productions  of  these  islands.  It 
is  sud  that  they  destroyed  the  clove  trees  grow- 
ing on  the  other  iaUnHiij  and  confined  their  cul- 
ture wholly  to  Amboyna.  They  allotted  to  the 
inhabitants  four  thousand  parcels  of  land,  on  each 
of  which  it  waa  expected  that  one  hundred  and 
twenty-five  treea  should  be  cultivated;  and  in 
1720  a  law  was  passed  compelling  the  natives  to 
make  up  this  number:  there  were  in  conse- 
quence five  hundred  thousand  clove  trees  planted 
in  this  small  island,  each  of  these  on  an  avenge 
produced  annually  more  than  two  pounds  of 
cloves,  BO  that  the  aggregate  produce  weighed 
more  than  a  million  of  pouuda.  Subsequently 
to  this  period,  the  policy  of  the  Dutch  somewhat 
relaxed,  and  the  tree  has  been  suffered  to  grow 
on  other  ialanda,  and  even  to  be  carried  to  the 
West  Indies,  where,  however,  it  does  not  appear 
until  very  lately  to  have  succeeded.  Sir  Joeeph 
Banks  introduced  it  into  this  country  about 
1787. 

The  clove  seems  to  have  been  unknown  as  an 
aromatic  spice  to  the  andents,  neither  the  Greek 
nor  Roman  writers  having  taken  any  notice  of 
it.  The  Arabians  first  introduced  it  as  a  medi- 
dne.  The  essential  oil  ia  used  as  one  of  the 
most  poweriul  stimulants  in  cases  of  gout  or 
cramp  of  the  stomach,  or  of  paralysis.  It  will 
also  be  found  a  useful  ingredient  to  allay  the 
pun  of  a  carious  tooth,  when  inflammation  of 
the  membranes  or  gums  is  not  present.  Cloves, 
in  Bubstance,  are  alao  used  as  condiments  in 
preserves  and  ptcklea. 

Cloves  eont^  a  veiy  large  proportion  of  essen- 
tial oil,  lai^er  perhaps  than  any  other  plant  or 
porta  of  a  plant.  This  oil  is  extremely  pungent, 
and  te  one  of  the  fewemential  oils  which  is  spe- 
dficaUy  heavier  than  water.  It  is  usually  pro- 
cured by  distillation,  but  when  the  cloves  are 
newly  gathered,  it  may  be  obtwned  by  presgure. 
A  part  is  often  so  taken,  and  the  cloves,  which 
are  thereby  iiendered  of  little  value,  are  fraudu- 
lently mixed  with  sound  ones;  but  the  robbed 
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cloves  ore  easily  detected  hy  their  pale  coloar, 
tluiTelled  appearance,  and  want  of  flaronr. 

The  pungent  ftud  aramatio  rirtDes  of  the  clore 
reside  in  thiB  essentUl  oil,  combined  with  the 
reainous  matter  of  the  aplce  ;  but  it  doea  not 
appear  that  these  qualities  are  absolutely  a 
«aiy  to  the  growth  or  fructiiicaUon  of  the  tiee. 
To  give  to  thia  ita  greatest  valne,  it  mnst,  how- 
ever, be  cultivated  in  a  utuaUon  where  they  can 
be  elaborated  in  the  greatest  quantity.  Its  pro- 
fitable growth  b  therefore  limited  to  a  very  nar- 
row range  of  temperature  and  climate  ;  as 
dove  loeee  its  flavour  if  the  situation  be  too 
moist  or  too  dry,  too  near  the  sea,  or  too  much 
elevated  above  its  level.  Though  the  tree  be 
found  in  the  larger  islands  of  Eastern  Asia,  and 
in  Cochin  China,  it  has  there  little  or  no  flavour. 
The  Moluccas  seem  to  be  the  only  places  where 
the  clove  comes  to  perfection  without  cultiva- 

This  tree  is  so  great  an  absorbent  of  moisture 
that  no  herbage  will  grow  under  ita  branches  ; 
while  Om  doves,  when  gathered,  if  placed  in  a 
heap  near  a  vessel  of  water,  are  found  very  much 
to  have  increased  their  w«ght  at  the  end  of  only 
a  few  hour%  in  consequence  of  the  large  por- 
tion of  water  which  they  havo  attracted  and 
imbibed.  It  is  said  tliat  both  the  grower  and 
trader  in  cloves  avail  themselves  of  the  know- 
ledge of  this  &ct,  and  unce  this  spice  is  always 
sold  by  weight,  thus  give  a  fikctitions  value  to 
their  goods. 

PiMBNTO  OR  Jamaxck  Feppbii  {mj/TUu  pi- 
mtnta.)     This  is  another  spedes  of  the  same 


family.  It  is  an  extremely  handsome  tree ;  a 
native  of  South  America  and  the  West  Indies, 
especially  of  the  island  of  Jamaica,  whence  the 
berries  or  pimento  of  commerce  are  exported  in 
large  quantities.  This  tree  grows  to  the  height 
of  about  thirty  feel,  with  a  smooth  brown  trunk, 
and  shining  green  leaves,  resembling  those  of  the 
bay ;  branches,  coming  out  on  all  sides^  are 
dothed  in  the  most  luxuriant  foliage.  In  the 
months  of  July  and  August  a  profiision  of  whit« 
flowers  pleasingly  contrast  with  the  dark  green 
leaves — the  whole  forming  an  object  of  vegetable 
beauty  rarely  surpassed  ;  white  the  rich  peifiime 


which  is  exhaled  around,  and  which  u  waAol 
by  the  gentlest  breeze,  renders  an  assembl^a  of 
these  trees  one  of  the  most  delicious  plantations 
of  even  a  tropical  clime.  When  the  leaves  are 
bruised,  they  emit  a  fine  aromatic  odour  4S 
powerful  as  that  of  the  fruit ;  indeed  it  is  sud 
that  they  yield  by  distillation  a  delicate  oil, which 
is  often  used  in  the  dispensaries  as  a  substitute 
for  oil  of  doves. 

The  pimento  tree  grows  spontaneously  in  many 
parts  of  Jamaica  ;  it  abounds  more  particularly 
on  the  northern  side  of  that  island,  in  derated 
spots  near  the  coast.    When  a  new  plantation  of 
these  is  to  be  formed,  no  regular  planting  or  aow- 
ing  takes  place  ;  it  is  usual  to  appropriate  a 
piece  of  land  either  in  the  neighbourhood  of  a 
plantation  already  formed,  or  in  a  part  of  the 
woodlands  where  these  trees  are  scattered  in  a 
native  state.     The  land  is  then  cleared  of  all 
wood  but  these  treet^  which  are  left  standing, 
and  the  felled  timber  is  allowed  to  remain  where 
it  iails  to  decay  and  perisli.     In  the  coone  of  a 
year  young  pimento  plants  are  found  springing 
up  on  all  parts  of  the  land  ;  produced,  it  is  sup- 
posed, in  consequence  of  the  ripe  berries  having 
been  scattered  there  by  the  birds,  while  the  pros- 
trate trees  protect  and  shade  the  tender  seedlings. 
At  the  end  of  two  years  the  land  is  thoroughly 
deared,  only  those  plants  being  left  which  pro- 
mise avigorous  growth  ;  these  come  to  maturity 
in  abont  seven  years  from  the  first  formation  of 
the  plantation,  and  uaoally  attun  to  the  height 
of  thirty  feet.   But  though  apparently  of  so  easy 
propagation,  it  is  only  in  those  parts  where  the 
tree  is  of  spontaneous  production.      Edwards 
observes,  that  "  this  tree  is  purely  a  child  of 
nature,  and  seems  to  mock  all  the  lahouts  of 
man,  in  his  endeavoun  to  extend  or  improve  its 
growth :  not  one  attempt  in  fifty  to  propagate 
the  young  plants,  or  to  raise  them  from  the  seed*, 
in  parts  of  the  country  where  it  is  not  found 
growing  spontaneously,  having  succeeded."  The 
tree  was  introduced  into  this  country  in  the  early 
part  of  last  cmtury,  but  the  fruit  does  not  ripen. 
It  is  ddicste  and  difficult  to  manage,  requiring 
at  the  same  time  warmth  and  a  great  deal  of 
air. 

The  flowers  scarcely  &de  and  give  place  to  the 
berrie^  ere  these  are  fit  for  gathering ;  rinoe,  if 
the  fruit  be  sufiered  to  ripen  on  the  tree,  it  Iomb 
its  pungency  and  beoomes  valueless.  While  yet 
green,  therefore,  the  berriea  are  carefully  picked 
by  hand ;  one  person  on  the  tree  gathers  the 
■mall  branches;  and  three  others,  usually  women 
and  children,  find  frill  employment  in  picking 
the  berriea  &^>m  these.  The  produce  is  then  spnad 

terraced  floors,  and  exposed  to  the  action  uf 
the  solar  heat  for  abont  a  week;  in  the  conns  of 
this  time  the  berries  loose  their  groan  hue,  and 
become  of  a  reddish  brown.  When  perftctly 
dry,  they  are  in  a  fit  state  for  exportation. 
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In  a  favourable  season  the  pimento  crop  is 
enormous.  **  A  single  tree  has  been  known  to 
yield  one  hundred  and  fifty  pounds  of  the  raw 
fruit,  or  one  hundred  weight  of  the  dried  spice  ; 
there  being  commonly  a  loss  in  weight  of  about 
one-third  in  curing."  This  return  is  not,  how- 
ever, of  very  usual  oocumnoe,  as  the  produce  is 
YBriable ;  a  very  plenteous  harvest  seldom  occur- 
ring above  once  in  ^re  years.  This  spice  is 
chiefly  imported  from  Jamaica,  hence  the  name 
Jamaica  pepper. 

Pimento  also  combines  the  flavour  and  pro- 
perties of  many  of  the  oriental  spices,  hence  its 
popular  name  of  aU-tpiu, 

Thb  Ndtmeo  Tsss  (myritiica  mosehata). 
Natural  fiimily,  myrisHcas;  duBciay  manadelpkiOy 
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of  Linnteus.  This  tree  attains  the  height  of 
thirty  feet,  producing  numerous  branches.  The 
bark  of  the  trunk  is  a  reddish  brown,  that  of  the 
young  branches  is  of  a  bright  green  colour.  The 
leaves  are  nearly  elliptical,  pointed,  undulated, 
obliquely  nerved;  on  the  upper  side,  of  a  bright 
green,  on  the  under,  whitish;  the  male  and  fenude 
flowers  are  on  difiteorent  trees. 

The  flowers  of  both  are  small,  white,  bell- 
ihaped,  and  without  any  calyx ;  the  embryo 
fruit  appearing  at  the  bottom  of  the  female 
flower,  in  the  form  of  a  little  reddish  knob.  The 
female  flowers  grow  on  slender  peduncles,  two 
or  three  together,  but  it  is  rare  that  more  than 
one  flower  in  each  bimch  comes  to  maturity  and 
produces  fruit ;  this  resembles  in  appearance  and 
sise  a  small  peach,  but  it  is  rather  more  pointed 
at  both  ends.  The  outer  coat  is  about  half  an 
inch  thick  when  ripe,  at  which  time  it  bursts  at 
the  side  and  discloses  the  spices.    These  are — 

The  Maee^  having  the  appearance  of  a  leafy 
net^work  of  a  fine  red  colour,  which  seems  the 
brighter  by  being  contrasted  with  the  shining 
black  of  the  shell  that  it  surrounds.  In  general, 
the  more  brilliant  its  hue,  the  better  is  its  qua- 
lity. This  is  laid  to  dry  in  the  shade  for  a  short 
space ;  but  if  dried  too  much,  a  great  part  of  its 
flavour  is  lost  by  evaporation,  while  it  is  also 


more  apt  to  break  in  packing.  On  the  other 
hand,  if  packed  too  moist,  it  either  ferments  or 
breeds  worms.  After  being  dried,  it  is  packed 
in  bags  and  pressed  together  very  tightly. 

The  Nutmeg.  The  shell  is  larger  and  harder 
than  that  of  a  filbert,  and  could  not,  in  the  state 
in  which  it  is  gathered,  be  broken  without  injur- 
ing the  nut.  On  that  account  the  nuts  are  suc- 
cessively dried  in  the  sun,  and  then  by  fire-heat, 
till  the  kernel  shrinks  so  much  as  to  rattle  in  the 
shell,  which  is  then  easily  broken.  After  this, 
the  nuts  are  three  times  soaked  in  sea- water  and 
lime ;  they  are  then  laid  in  a  heap,  where  they 
heat,  and  get  rid  of  their  superfluous  moisture 
by  evaporation.  This  process  is  pursued  to  pre- 
serve the  substance  and  flavour  of  the  nut,  as 
well  as  to  destroy  its  v^tative  power.  Qry 
lime  is  the  best  package  for  nutmegs. 

There  are  two  varieties,  the  royal  and  the 
green.  The  royal  is  the  largest,  and  it  produces 
mace  longer  than  the  nut ;  on  the  nut  of  the 
green  the  mace  only  reaches  half-way  down.  A 
good  nutmeg  should  be  large,  round,  and  heavy, 
of  a  light  gray  colour,  and  finely  marbled  in  the 
cross  section. 

Oil  of  nutmegs  is  obtained  by  pressure  fi^om 
the  broken  kernels  ;  a  pound  of  them  generally 
yields  three  ounces  of  oiL  According  to  Neu- 
mann's experiments,  the  oil  produced  is  one 
third  of  the  weight  of  nutmeg ;  it  is  yellow,  of 
the  consistence  of  tallow,  and  of  a  pleasant  smell. 
This  is  a  fixed  oil,  but  a  transparent  volatile  oil 
may  likewise  be  obtained  by  distillation,  in  the 
proportion  of  one  thirty-second  part  of  the  weight 
of  nutmeg  used. 

The  nutm^  is  likewise  a  native  of  the  Mol- 
uccas, and  after  the  possession  of  these  islands 
by  the  Dutch,  was,  like  the  clove,  jealously 
made  an  object  of  strict  monopoly.  Actuated 
by  this  narrow-minded  policy,  the  Dutch  endea- 
voured to  extirpate  the  nutmeg-tree  from  all  the 
islands  except  Banda ;  but  it  is  said  that  the 
wood-pigeon  has  often  been  the  unintentional 
means  of  thwarting  this  monopolizing  spirit,  by 
conveying  and  dropping  the  fruit  beyond  these 
limits;  thus  disseminated,  the  plant  has  been 
always  more  widely  difiiised  than  the  clove. 
This  tree  grows  in  several  islands  in  the  Eastern 
ocean,  in  the  southern  part  of  both  peninsulas 
of  India,  and  it  has  been  introduced  into  the 
Mauritius,  and  some  other  places.  It  was  Ibr  a 
long  time  supposed  that  though  the  plant  could 
be  transplanted,  the  peculiar  aroma  of  the  nut, 
which  gives  to  the  tree  its  commercial  value,  was 
weakened,  if  not  entirely  lost,  when  this  was 
removed  from  its  native  soil,  and  that  as  a  spice- 
producing  tree,  it,  as  well  as  the  clove,  was  con- 
fined to  the  same  narrow  locality  to  which  the 
clove  was  said  to  be  restricted.  In  Sumatra, 
however,  it  has  been  successfully  cultivated  to  a 
large  extent.      Sir  Thomas   Raffles  gives  an 
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nccount  of  the  pUnUtion  at  fiencoolen  in  1820  ;  ' 
"  Oat  of  the  number  of  one  hundred  thouaaod 
nutmeg  treee,"  he  writes, "  one-fourth  ate  in  foil 
bearing,  and  although  their  culture  may  be  more 
expensive,  their  luxuriance  and  produce  are  con- 
sidered fiiUy  equal  to  those  of  the  Moluccas." 
An  attempt  has  been  made  at  Trinidad  to  natu- 
ralize there  the  cIoto  and  the  nutmeg;  and  very 
recently  samples  of  these  spices  produced  in  that 
iaUnd  have  bcsen  transmitted  to  England  for  the 
inspection  and  approval  of  the  Society  tor  the 
Encouragement  of  Arts,  &e.  The  opinions  of 
the  beet  judges  have  been  taken  with  respect 
to  their  quality  as  eorapared  with  the  Oriental 
produce,  and,  In  consequence  of  a  most  faToor- 
able  report,  the  gold  medal  of  the  society  has 
been  awarded  to  the  western  cultivator  of  these 
spices  ;  while  sanguine  hopes  are  enterttUned 
that  the  clove  and  the  nutm^  will  one  day  be 
perfectly  acclimatized  in  the  tropical  r^ons  of 
the  western  hemisphere.  The  natmeg  tree,  as 
well  as  the  clove,  was  introdnced  into  this  coun- 
try  by  Sr  Joseph  Banks,  as  an  ornamental  hot- 
house plant. 

Buck    Pfppbr  (piper  niffmmj.      Natural 
fomily,  piptraeea;  diatidna,  trigj/nea,  of  Liniueus. 


There  are  a  number  of  spedefl  in  the  Cunily 
piperaeea,  alt  poSMesing  more  or  lets  of  the  warm 
aromaUo  qualltiee  for  which  the  common  kinds 
are  distinguished.  The  black  pepper  is  a  peren- 
nial plan^  found  native  upon  the  slopes  of  moun- 
tains in  the  southern  parts  of  both  the  Indian 
peninsulas,  especially  on  the  coast  of  Malabar. 
It  is  likewise  cultivated  to  a  great  extent  in 
Sumatra,  Java,  and  the  adjacent  places.  Pepper 
at  one  time  farmed  the  principal  export  fh>m 
Java ;  it  was  chiefly  citltivated  in  Bantam,  and 
likewise  in  the  dependencies  of  that  province  in 
the  southern  part  of  Sumatra  ;  these  districts 
producing  the  greater  part  of  the  supply  exclu- 
nvely  ftirnidied  by  the  Dutch  to  the  Eoropean 
market.  It  is,  however,  a  satisfoction  to  find, 
that  the  greedy  spirit  which  would  appropriate 
all  to  self,  may  eometimee,  in  its  unjust  effbrts 
to  secure  this  end,  defeat  its  own  purpose.  We 
team  fivm  Sir  T.  S.  RafBes,  that  "  the  system  by 


which  pepper  was  procured,  was  too  oppre*- 
ave  and  unprincipled  in  its  nature,  and  too  impo- 
litic in  its  provisions,  to  admit  of  long  duration. 
It  was  calculated  to  destroy  the  energiee  of  the 
country,  and  with  them  the  source  whence  the 
fruits  of  the  monopoly  proceeded.  In  the  year 
1811,  accordingly,  neither  Bantam  nor  its  depen- 
dencies iumished  the  European  government  with 
a  single  pound  of  this  article." 

The  system  of  rai^g  pepper  in  Java  is  now, 
however,  completely  changed ;  there  is  no  longer 
a  monopoly,  and  the  cultivation  of  pepper  has 
for  the  last  few  years  been  declared  free. 

This  plant  was  introduced  some  time  back  at 
Cayenne,  by  General  Bernard,  who  has  with 
nnoeoung  perseverance  attended  to  Its  cultiva- 
tion in  that  settlement,  in  the  hope  of  mayHng 
the  French  independent  of  foreign  supply  for  its 
produoe.  It  Is  sud  that  he  has  already  formed 
a  plantation  of  more  than  thirty  thousand  pepper 
trees  on  his  estate. 

The  pepper-plant,  or  pepper-vine,  as  it  is 
sometimes  called,  is  a  creeping  or  climbing  plant, 
with  a  dark  coloured  stem,  which  requirea  sup- 
port ;  and  it  Is  usual  to  plant  a  thorny  tree  by 
the  side  of  this  plant,  to  which  it  may  cling.  In 
Malabar,  the  chief  pepper  country  of  India,  the 
jacca  tree  (artooarput  int^frifbtia)  ia  made  thus 
to  yield  its  support,  because  the  same  soil  is 
well  ad^ted  to  the  growth  of  both  planta. 

The  stem  of  the  pepper  plant  entwines  round 
its  support  to  a  considerable  height ;  the  flexile 
branches  then  droop  downwards,  bearing  at  their 
extremities,  as  well  as  at  other  parts,  ^ikes  of 
green  flowers;  which  are  followed  by  the  pungent 
berries ;  these  hang  in  large  bunches  resembling 
in  shape  those  of  grapes,  but  the  fruit  growsdis- 
tinct  on  little  stalks  like  currants.  Each  berry 
contains  a  single  seed,  which  b  of  a  globulu 
form  and  brownish  colour,  but  changes  to  ueariy 
a  black  when  dried ;  this  is  the  pepper  of  com- 
merce. The  leaves  somewhat  resemble  those  of 
the  ivy,  but  they  are  larger,  and  of  rather  a 
lighter  colour ;  they  partake  strongly  of  the 
peculiar  smell  and  pungent  taste  of  the  beny. 

The  plant  is  propagated  by  shoots,  which  de 
not  produce  fruit  the  first  three  years  ;  the  fourth 
year  they  come  into  bearing,  and  yield  an  in- 
crease of  produce  annually  until  the  eight  year 
of  their  growth ;  they  then  gradually  define, 
and  rarely  bear  for  more  than  two  or  three  yean 
longer.  When  in  full  vigour,  the  pepper  plant 
b  very  prolific ;  each  bunch  usually  contains 
from  twenty  to  thirty  berries,  and  sometimes  aa 
much  as  ux  or  seven  pounds  of  pepper  are  ob- 
tained from  one  tree.  The  time  of  the  pepper 
harvest  on  the  weatem  coast  of  Sumatra  is  usu- 
ally about  September  and  October,  and  some- 
times another  smaller  crop  is  gathered  in  March 
and  April.  The  pepper  plantations  on  tlii 
island  are  deacribed  as  being  most  carefully  cut- 
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tiratod ;  not  a  weed  is  to  be  seen,  evety  speciea 
of  littM  is  removed,  and  if  the  BMSon  bedry,  die 
plants  an  watered  with  anremittiiig  uaidaity. 

The  black  and  white  aorta  of  pepper  are  buth 
the  produce  of  the  aama  plant;  the  best  while 
peppers  are  supposed  to  be  tile  finest  berries 
which  drop  front  the  tree,  and  lying  under  it 
become  somewhat  blanched  by  exposure  to 
weather — theaa  the  poor  people  pick  up  and 
bring  to  the  merchants;  they  are,  boweTer, 
obtained  in  reiy  sinaU  quantities,  and  are  on 
that  account,  BB  well  aa  for  their  superior  quality, 
sold  much  dearer  tlian  the  gathered  pepper,  which 
pepper  was  formerly  thought  to  be  a  different 
species  from  Uie  black;  and  at  the  East  India 
saiee  used  to  bring  them  twice  the  price  of  the 
other.  The  greater  part  of  the  white  pepper  used 
aa  a  condiment,  is,  however,  the  black  merely 
ateeped  in  water  and  decorticated,  by  which 
means  the  pungency  and  re«l  value  of  the  pepper 
are  diminished;  but  in  this  state  it  can  be  more 
readily  rednced  to  powder,  and,  when  thus  pre- 
pared, it  has  a  fairer  and  more  uniform  api>ear- 

The  pepper  is  distinguished  in  Sumatra  into 
three  sorts:  the  molueca,  which  is  the  best;  the 
second,  taytongee;  and  the  worst  sort,  negarte, 
-which  last  is  the  most  abnndant;  this  is  a  small 
pepper  usually  full  of  dust;  it  is  much  lighter 
than  the  others,  and  therefore,  unless  the  buyer 
be  wise  enough  to  purchase  his  pepper  by  weight 
i  nstead  of  measure,  he  will  assotedly  be  imposed 
upon,  and  hare  this  substituted  for  the  heavy 
Uolucca  berry. 

By  diatillation  a  green-coloured  matter  is 
obtuned  from  pepper;  this  is  partly  resinous, 
and  partly  oily,  and  to  this  the  pepper  owes  its 
pungent  quality, 

LongPtpper  (p.  iongtmj.  The  roots  of  this 
epedes  are  Dereunial;  the  stems  are  shrubby, 


round,  smooth,  branched,  slender,  and  climbing, 
but  do  not  rise  to  any  considerable  height  The 
leaves  differ  much  in  size  and  form;  they  are 
commonly  heart-shaped,  pointed,  entire,  smooth, 
nerved,  of  a  deep  green  colour,  and  stand  alter- 
nately upon  footstalks;  the  flowers  are  small,  and 
produced  in  short,  denac^  terminal  spikes,  wtiich 


are  needy  cylindrical.  The  berries  or  grains 
are  very  womH,  and  lodged  in  a  pulpy  matter 
like  those  of  the  black  pepper;  they  are  first 
green,  and  become  a  dark  red  or  black,  when 

It  b  a  native  of  Java,  Malabar,  and  Bengal. 
It  is  most  pungent  when  gathered  in  its  green 
state,  before  fuU  maturity.  It  is  afterwards 
dried  in  the  sun,  and  assumes  a  black  colour. 

CuBPUT  Tbkb  Cmelataica  UitcodendrcnJ. 
Natural  family  myrtacta;  polyad  Iphia,  polyan- 
drin,  of  linnteus.  This  tree  rises  with  a  long 
flexible  trunk,  sending  off  irregular  ascending 
branches,  covered  with  a  pale,  thick,  lamellated, 
tough  bark.  The  leave*  are  linear,  lanceolate, 
entire;  of  an  ash  ctdonr,  and  placed  alternately 
on  short  footstalks.  The  flowers  are  ses»le, 
white,  and  in  the  form  of  a  long  spike.  This 
tree  is  a  native  of  India,  and  yields  Uie  aromatic 
oil  known  under  the  name  of  cajeput  oil.  The 
leaves,  which  have  a  highly  aromatic  odour,  yield 
by  distillation  this  oil.  It  b  highly  volatile  and 
stimulating,  resembling  in  odour  camphor,  or 
rosemary,  or  the  odour  of  cardamom  seeda. 

It  is  imported  into  Europe  from  the  East 
Indies;  and  is  distilled  chiefly  in  the  island  of 
Banda.  It  is  used  in  medicine  as  a  powerful 
stimulant  and  antispasmodic,  and  seems  similar 
in  its  effects  to  the  others.  The  dose  is  from 
two  to  twelve  drops.  Externally,  it  is  employed 
in  rheumatic  pains. 

Cii.'Bjjkxov  (amoiMun  repent).  Nalurol&mily 
leitamenex  ;  tmmandria,  outnogjfnia,  of  Llnnsus. 
This  Is  a  perennial  herbaceous  plant,  with  an 
erect,  sheathy  stalk,  and  lanceolate  leaves.  The 
flower  stalk  proceeds  immediately  from  the  root, 
and  creeps  along  the  ground;  it  Is  commonly 
about  a  foot  and  a  half  in  length,  with  nnmerous 
small  white  floweiB.  Several  sm^  dark-coloured 
seeds  are  contained  in  a  triangular  capsule.  It 
is  a  native  of  the  East  Indies,  and  grows  abun- 
dantly on  the  Malabar  coast.  There  are  several 
species,  or  perhaps  vaiieties,  dbtinguished  chiefly 
by  tlie  size  of  the  seeds. 

The  leaser  cardamom  is  that  usually  imported 
into  this  country.  These  seeds  contain  an  aro- 
matic oil,  and  mncilage,  both  which  Is  readily 
given  out  in  aqueous  inliiuons.  Their  flavour 
is  Bgieeabte,  and  rimilar  to  the  other  camphor- 
plants.     The  seeds  are  naed  diiefly  in 


CxKiwir,  canon  carui;  ptntatidria,  digjtnia, 
of  Limueas.  Thia  is  a  well  known  plant,  of  the 
family  umbelliferB.  It  is  a  biennitd,  and  bears 
ita  neds  the  second  year.  The  stem  and  lesvea 
of  this  plant  have  a  sweetish,  aromatic  taste;  and 
the  seeds  contun  a  pleasant  aromatic  oil,  which 
is  obtained  by  distillation.  The  seeds  are  used 
in  eonieetionaries;  and  both  they  and  the  oil  ore 
carminative,  and  gently  stjmnl^ng. 

GuioKR,  tiitgiher  iMamaU;  atotMifldrw,  flWfl^ 
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gynia,  of  Linntius,  U  a  native  of  the  sonth-emt 
of  A*la  and  tha  adjacent  tales.  It  wu  naturalized 


in  Anierica  very  soon  after  the  discovery  of  that 
country  by  the  Spnnlards;  indeed,  at  eo  early 
period  that  it  is  Bcarcely  believed  to  be  an  exotic, 
and  is  supposed  to  have  been  found  indigeooua 
in  the  Western  World.  Acosta  relates  that  a 
person  named  Francisco  de  Mendoza,  first  trans- 
planted it  from  the  East  Indies  into  NewSpai 
where  its  cultivation  was  diligently  pursued  by 
the  Spanish  Americans  to  no  small  extent,  as, 
from  the  testimony  of  the  same  author,  22,053 
cvt.  were  exported  thence  to  Europe  in  the  yet 
1B47. 

The  pbot  isnowcnltivated  in  great  quantitii 
in  the  West  Indies,  especially  in  the  island  of 
Jamaica.  Ginger  is  imported  into  this  country 
under  the  form  of  dried  roots,  and  as  a  preserve. 
We  receive  it  both  from  the  East  and  West 
Indies,  but  that  from  the  Litter  la  ranch  superior 
in  quality  to  the  former,  British  plantation 
ginger  pays  eleven  shillings  per  cwt.,  import 
duty,  and  all  other  is  not  admitted  under  fifty- 
three  shillings  per  cwt.;  these  two  caoses  unite 
in  confining  the  home  consamption  of  ginger 
almost  entirely  to  that  coming  from  the  West 

The  ginger  plant  has  been  cultivated  in  this 
country  as  a  stove  exoUc  unce  about  the  year 
1800.  It  has  a  perennial  root,  which  creeps  and 
iocreases  under  ground  in  tuberous  joints,  from 
each  of  which  arises  in  the  spring  a  green  reed- 
like stalk  of  about  two  feet  and  a  half  in  height, 
having  narrow  and  lanceolate  leaves.  The  stem 
is  annual;  Um  flowering  stalk  rises  directly  from 
the  root,  ending  in  an  oblong  scaly  spike;  from 
each  of  those  scalra  a  single  white  and  blue 
flower  is  produced.  The  ginger  of  commerce  is 
distingnished  into  black  and  white;  but  the 
diRerenoe  of  colour  depends  wholly  on  the  modes 
of  prepustion.    For  both  of  these  kinds  the 


tubers  are  allowed  to  be  ripe,  that  is,  the  rooti 
taken  up  after  the  annual  stalk*  ve  withered. 
For  the  black,  they  are  scalded  In  boiling  water, 
and  then  dried  in  the  sun;  and  tar  the  white, 
they  are  scraped  clean  and  dried  carefnlly  without 
being  scalded.  The  beat  and  soundest  roots  are 
selected  for  the  latter  prccea,  and  therefore 
white  ginger  is,  independent  of  the  manner  of 
preparation,  superior  to  the  black,  and  it  alwayi 
bears  a  much  higher  price  in  the  market.  When 
a  preserve  is  to  be  made  of  the  roots,  they  are 
dng  np  in  the  sap,  the  stalks  not  being  more 
than  five  or  ux  inches  long.  For  this  purpose 
the  yoang  roots  are  scalded,  then  washed  in  oold 
water,  and  afterwards  carefully  peeled.  This 
process  lasts  for  three  or  four  days,  during  which 
period  the  water  is  frequently  changed. 
When  the  cleaning  is  complete,  the  tubers 
e  put  into  jars,  and  covered  with  weak  syrup 
of  sugar.  After  a  day  or  two  the  weak  syrup 
is  removed,  and  replaced  by  a  stronger;  and  the 
shifting  Is  two  or  three  times  repeated,  increasing 
the  strength  of  the  symp  each  time.  The  pre- 
serve thus  formed  is  one  of  the  finest  that  is 
made;  and  the  removed  syrups  are  not  lost,  but 
fermented  into  a  pleasant  liquor,  which  gets  the 
name  of  "cool  drink." 

Thb  Cafsicuh  (natural  family  lolanactj,  ia  a 
native  of  tropical  r^ons,  but  is  become  so  fiir 


acclimatised  in  this  country  as  to  be  snccessfiilly 
reared,  and  during  summer  to  endure  the  open 
air  uninjured. 

Three  species  of  capsicum  ai'e  cultivated  in 
England. 

The  Guinea  Pepper  (eaprieum  annimmj,  was 
introduced  into  England,  from  India,  so  eariy 
as  1548,  and  is  mentioned  by  Gerarde  as  being 
under  culdvation  in  his  time.  This  plant  has  a 
branchy  stem,  rising  about  two  feet  high;  the 
leaves  are  long,  narrow,  and  of  a  dark  green 
colour.  Whilo  flowers  bloom  in  June  or  July, 
and  are  succeeded  by  pods  varying  in  shape  and 
colour;  some  being  long,  others  short,  eome 
roond,  and  others  again  heart-shaped,  while  the 
colonr  Is  either  red  or  yellow. 

The  CK*rry  Ptipper  (ei^naim  iierwformmj^ 
is  a  native  of  the  Webt  Indiea,  and  was  not 
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cnltiTmUd  in  EagUnd  until  1769.  This  Bpecies 
ia  rery  rimilor  in  appeatancfl  to  the  first,  and  is 
only  characterised  by  the  diiferent  shape  of  the 
poda,  vhich  take  somewhat  theformof  aoheny; 
aometlmea  heart-shaped,  bell-fduiped,  or  angolarj 
their  ooloar  la  the  same  as  tlie  preceding.  Both 
these  species  are  uTmnulB, 

The  Be/l  P^ptr  fc^ttieuai  grotian),  is  a 
btennial,  a  native  of  India;  it  produces  larger 
pods  than  either  of  theothers.  It  maybe  trans- 
planted with  safetj  in  the  open  garden,  on  tiie 
airiral  of  summer,  Kqairiog  a  place  in  the  stove 
dnring  the  winter  aesaon. 

The  green  pods  of  all  these  Tarietim  are  nsed 
for  pickling;  those  of  the  last  are  geneially  pr»- 
ferred,  being  not  only  larger,  but  having  the 
skin  more  polpy  and  tender. 

Ci-tumt  Pbpfrr  (e.  baeaOnmJ,  commonly 
eailcd  bird  pepper,  is  gathered  when  ripe,  dried 
in  the  sun,  ponnded  and  mixed  with  salt;  it 
ta  then  kept  stopt  in  bottles,  and  la  known  under 
the  name  of  eagamu.  There  are  many  other 
epedea  of  this  genus,  differing  from  each  other 
in  bearing  fruit  of  Tsriona  nze,  shape,  and 
colour;  bat  they  all  hare,  in  a  oertiun  dE^jee, 
the  same  pungent  qualities;  the  smallest  possess- 
ing them  with  the  greatest  intensity.  They  are 
n^res  of  most  of  the  tropical  regions,  bat  are 
most  abundant,  and  most  used  in  the  western 
hemisphere.  In  the  West  Indies,  and  in  some 
parts  of  South  America,  they  form,  either  In 
substance  or  in  powder,  an  ingredient  to  almost 
every  dish. 

A  mixture  of  sliced  cucumbers,  shaUofs,  or 
anions,  cut  very  small,  a  little  lime  juice,  and 
Uadeira  wine,  with  a  few  pods  of  bird  pepper 
well  mashed,  and  mixed  with  the  liquor,  is 
reckoned  an  unfailing  stimulant  to  the  appetite 
in  the  West  Indies,  and  is  called  man-dram. 

Thk  Caper  CeappaHt  tpinoia);  pofyoadria, 
mmogynia,  of  Linnieus,  is  a  native  of  Italy  and 


Sidly,  It  was  introduced  into  this  country  as 
an  exotic  so  early  as  Ifi96.  Modem  horticul- 
turists are  of  opinion  that  vdth  care  it  might  be 
raised  in  the  open  air  in  England,  but  this  has 
never  yet  been  accomplished  to  any  useful  extent. 
Oiie  instance*  indeed,  is  recorded  by  Neill,  of  a 


caper  tree  standing  alive  in  the  open  air  fur 
nearly  a  century;  this  was  in  the  garden  at 
Campden  House,  Kennngton.  This  plant  was 
sheltered  from  the  uortii,  and  rem^ed  nncorered 
during  winter.  It  was  genenlly  much  iujur»l 
by  frost;  but  the  roots  t>eing  particularly  strong 
and  vivacious,  it  sent  out  strong  shoots,  and 
produced  flower  buds  every  year.  In  France 
the  cafer  tree  has  been  long  naturalized,  being 
cultivated  in  the  vtonity  of  Paris  with  no  other 
shelter  than  a  low  wall,  against  which  it  ia 
tr^ned;  in  winter,  the  shoots  are  laid  down,  and 
covered  with  litter  or  fern.  Near  Toulon  it  is 
not  trained  in  this  manner,  but  overspieads  the 
ground  in  the  manner  of  brambles.  It  is  a 
trailing  shmb,  and  in  the  southern  parts  of 
Europe,  where  it  is  found  native,  grows  very 
abondantly  out  of  the  jointa  of  old  walls,  the 
fissures  of  rocks,  and  amongst  ruins.  The  stem 
ia  ligneous,  sending  oat  many  lateral  branches; 
the  ehoota  rise  two  or  three  feet,  and  then  become 
procnmbent.  From  under  each  of  the  branches 
proceed  two  crooked  spines;  immediately  above 
these  the  petioles  of  the  kidney-shaped  leaves 
are  produced.  White  Sowers,  growing  on  long 
peduncles,  would,  if  allowed  to  remain,  bloom 
through  the  summer;  but  before  they  expand, 
their  buds,  with  the  empalements,  are  plucked 
and  naed  for  pickling.  A  huge  quantity  of  these, 
which  fbrm  a  well  known  pickle,  is  annually 
imported  into  England,  from  Italy  and  porta  in 
the  Mediterranean. 

Indlu*  Cbxbs  or  NAsrcnnuif  (tropeolum  majw 
and  p>imiu.J  Oetandria,  monogynia,  of  Linnieos. 
This  plant  is  a  native  of  Parma,  where  it  Is  n 
hardy  perennial.  In  this  cooutry,  though  it 
thrives  well  In  the  open  air,  it  only  lasts  for  one 
sesson,  being  unable  to  endure  the  cold  of  win- 

There  are  two  species,  the  small  and  large  nas- 
turtium, the  latter  of  which  is  the  hardiest,  and 
that  usually  cultivated.  They  will  thrive  in 
almost  any  soU,  but  prefer  a  light  iresh  loom;  as 
the  plant  is  a  creeper,  it  requires  to  be  trained  tu 
a  fence,  wall,  or  tiellice.  The  seeds  are  employed 
as  a  pickle,  and  are  need  as  a  eubsUtute  for 
capers,  many  preferring  them  to  that  aeed.  The 
flowers  and  under  leaves  are  also  eaten  as  sal- 
lads.  There  is  a  variety  with  double  flowers, 
which  is  propagated  by  cuttings.  The  daughter 
of  the  celebrated  Linmeus  observed,  that  in  the 
evening  these  flowers  emit  spontaneously  at  cer- 
tain Intervab  visible  electric  sparks. 

This  plant  was  introduced  into  Britun  in 
1686,  and  is  very  commonly  cultivated  in  gar- 
dens, both  for  show  and  use. 

Thk  LiBUT^  a  natural  family  of  plants  which 
are  fiiund  chiefly  in  the  temperate  regions  of  the 
globe.  Is  remarkable  for  containing  numerous 
genera  poneesring  an  aromatic  odour  and  pun- 
gent flavour.      They  owe  this  quality  to  the 
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existence  of  an  aromatic  oil,  which  they  yield  in 
distillation.  This  oil  differs  in  its  odour  accord- 
ing to  the  species  from  which  it  is  procured;  but 
the  essential  ingredient  of  the  whole  tribe  is  cam- 
phor, or  a  matter  very  nearly  allied  to  this  sub- 
stance, which,  as  we  have  seen,  is  found  in  such 
abundance  in  tropical  plants. 

A  huge  proportion  of  the  labiatie  are  natires 
of  Britain;  some  are  mere  weeds,  and  others  use- 
ful herbs ;  all  are  perfectly  harmless;  and  to  them 
we  owe  much  of  the  fragrant  odour  of  our  fields 
and  meadows.  Thus  we  hare  on  our  dry  heaths 
and  downs  the  sweet-smelling  thyme,  the  balmy 
calamint,  the  rosemary,  and  many  others,  while 
the  peppermints  correct  the  chill  and  pesti- 
lent odours  arising  from  marshes  and  stagnant 
pools. 

The  mints,  thyme,  rosemary,  sage,  basil,  mar- 
joram, and  several  others,  are  employed  in  giv- 
ing an  odour  to  various  meats. 

Mint  (Mentha),  There  are  numecous  species 
of  thb  genus,  three  of  which  are  commonly  used. 

Peppermint  (m,  piperita),  has  oboval,  pointed, 
and  serrated  leaves,  a  strong  aromatic  smell,  and 
pungent  penetrating  taste,  succeeded  by  a  sensa- 
tion of  coldness.  It  is  chiefly  used  for  obtaining 
oil  of  peppermint  by  distillation,  and  for  this 
purpose  is  extensively  cultivated  in  low,  rich,  and 
marshy  lands.  To  keep  up  its  quality,  the  roots 
are  transplanted  every  three  years.  The  leaves 
must  be  pulled  in  dry  weather. 

Spearmint  (m,  piridisj,  has  lanceolate  leaves 
finely  serrated.  The  odour  is  less  strong  and 
heavy  than  that  of  peppermint,  and  the  taste  less 
pungent.  It  is  used  to  give  flavour  ta  food,  and 
18  a  stomachic.  An  inftision  of  the  leaves  retards 
the  coagulation  of  milk.  For  medicinal  pur- 
poses, the  leaves  should  be  gathered  in  dry  wea- 
ther, just  as  the  flowers  appear.  For  distilla- 
tion, the  flowers  are  allowed  to  blow. 

Pent^rc^al  Mint  (m.  puUgium),  This  is  a 
trailing  plant,  with  small,  smooth,  ovate  leaves. 
The  odour  is  less  pungent  than  that  of  the  others, 
the  bark  is  pungent  and  aromatic.  It  is  used 
for  the  same  purposes  as  the  others. 

Thyhb  (thymus).  Two  species  are  found 
natives  of  Britain,  the  thymus  serpyllum  and  thy- 
tnus  acinas;  but  that  which  is  cultivated  in  our 
gardens,  thymus  mUffaris,  is  a  native  of  Spain,  and 
other  parts  of  southern  Europe.  The  climate  of 
Spain  seems  peculiarly  genial  to  the  growth  of 
all  sweet  herbs.  At  MarveUa,  about  midway 
l>etween  Malaga  and  Gibraltar,De  Laborde  speaks 
of  *'  sage,  thyme,  marjoram,  lavender,  myrtle,  and 
rosemary,  more  than  six  feet  high,  embalming  the 
air  on  all  sides."  Thyme  was  introduced  into 
this  country  certainly  before  the  middle  of  the 
sixteenth  century,  but  how  long  previous  to  that 
period  is  not  ascertained.  This  herb  is  well 
known  as  a  low  shrubby  eveigreen,  of  a  strongly 
aromatic  odour.    When  of  the  largest  growth  it 


scarcely  attains  to  a  foot  in  height.  Its  mliiute- 
leaves  are  smooth  and  oval,  and  the  flowers  ar« 
smaller  than  those  of  the  wild  thyme.  Three 
varieties  are  usually  cultivated,  and  distinguished 
as  the  broad,  the  narrow,  and  the  i^^egated 
leaved. 

Two  or  three  tufts  of  another  species,  the 
lemon  thyme,  thymus  dtriodorus,  sometimes  find 
a  place  in  the  herb  compartment  of  the  kitchen- 
garden.  This  is  a  trailing  ereigreen,  of  still 
smaller  growth  than  the  common  kind,  and  is 
remarkable  for  its  smell,  which  resembles  that 
of  the  rind  of  lemons,  whence  its  distinctiTe 
name.  Both  the  species  thrive  best  in  a  dry 
soiL  They  are  propagated  most  generally  from 
seed;  but  they  can  likewise  be  multiplied  by 
slips,  or  by  parting  the  roots. 

This  herb  is  used  in  many  savoury  prepara- 
tions. It  was  employed  by  the  Romans  to  give 
its  peculiar  aromatic  flavour  to  cheese  ;  a  prac- 
tice pursued  likewise  with  some  flowers  and 
seeds  of  other  plants.  This  manner  of  preparing 
cheese  was  still  continued  during  the  middle 
ages.  We  collect  this  from  an  anecdote  told  of 
Charlemagne,  who,  travelling  unattended,  arrived 
at  a  bishop's  palace.  It  was  unfortunately  a 
fast-day,  and  the  only  fare  which  the  bishop 
would  set  before  his  royal  guest  was  bread  and 
some  choice  cheese ;  this  the  king  did  not  appear 
particularly  to  relish,  picking  out  with  his  knife 
small  specks,  which  he  mistook  for  unsound 
parts^  but  which  iu  fact  were  parsley  seeds.  The 
prelate  ventured  to  hint  that  he  was  throwing 
away  the  best  parts  of  the  cheese ;  when  the 
monarch  tasted  it,  and  liked  it  so  much,  that  he 
requested  the  bishop  to  send  him  an  annual  sup- 
ply of  this  excellent  flavoured  curd ;  and,  lest 
the  cheese-merchant  might  by  chance  pack 
cheeses  without  any  admixture  of  seed^  the 
king  desired  that  they  might  always  be  cut  in 
two,  in  order  to  ascertain  the  fitct,  and  be  then 
fastened  together  again  with  a  skewer.  The 
mountaineers  in  the  canton  of  Glaris  in  Switaer- 
land,  prepare  a  cheese  known  by  the  name  of 
Schabzieger,  which  is  readUy  distinguished  by 
its  peculiar  marbled  appearance  and  aromatic 
flavour ;  these  are  communicated  by  the  pressed 
flowers  or  the  bruised  seeds  of  the  melUotus  offi^ 
cinalis. 

Saoe  (salvia  officinalis  J,  is  a  native  of  the 
wanner  parts  of  Europe,  but  it  has  long  been 
cultivated  in  Britain.  Gerarde  notices  it  as 
being,  in  1597,  a  well  known  herb  of  the  English 
garden.  It  is  a  hardy  plant,  but,  though  a  per- 
ennial, does  not  last  above  three  or  four  years 
without  degenerating.  New  plantations  are 
readily  made  by  cuttings  of  the  young  shoots 
taken  in  the  latter  end  of  spring. 

This  aromatic  herb  Is  chiefly  used  with  the 
more  strong  and  oily  kinds  of  food,  as  a  mixture 
in  stufiings,  and  an  ingrsdient  in  saucea.    The 
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leaves  are  sometimes  introdueed  into  English 
cheese. 

A  species  of  sage  (salvia  pomiferajy  of  a 
very  peculiar  growth,  is  common  to  some  of 
the  Greek  islands.  It  has  firm  fleshy  tumours, 
of  about  three  quarters  of  an  inch  in  thickness, 
swelling  out  from  the  branches  of  the  plant,  and 
supposed  to  be  produced  in  the  same  manner  as 
oak  apples,  by  the  puncture  of  an  insect  of  the 
cynips  genus.  These  excrescences  are  semi- 
transparent,  like  jelly.  They  are  called  sage 
apples,  and  under  that  name  are  always  to  be 
met  with  in  the  markets,  as  an  article  of 
ordinary  sale.  They  are  made  into  a  kind  of 
conserve,  which  is  highly  esteemed  by  the  Greeks. 
Dr  Clarke,  in  the  sixth  volume  of  his  travels, 
mentions  having  been  regaled  with  this  delicacy 
by  the  English  consul,  at  the  island  of  Syros, 
and  he  bears  testimony  to  its  excellence.  This 
plant  is  considerably  larger  than  the  common 
sage  of  our  gardens,  and  its  flavour  and  smell 
are  much  more  powerful.  It  grows  very  abun- 
dantly in  Candia,  Syros,  and  Crete,  where  it 
attains  to  the  size  of  a  small  shrub. 

Claat  ^salvia  tdareajy  is  a  biennial  plant,  a 
native  of  the  south  of  France,  of  Switzerland, 
and  of  Italy.  It  was  first  introduced  into 
English  cultivation  in  the  year  1562. 

Mabjoram  (origanum).  The  common  mar- 
joram, or  origanum  vulgare^  is  a  native  of  Britain; 
it  is  a  perennial  under-shrub,  growing  among 
copeewood  in  calcareous  soils.  The  leaves  are 
small  and  acute.  The  flowers  are  slightly  red, 
and  appear  in  July  and  August,  in  smooth 
clustered  spikes. 

The  TFint^  marjoram  (origanum  heradoo- 
ticumjf  very  much  resembles  the  above  species 
in  appearance;  but  it  is  of  a  more  aromatic 
flavour,  and  is  always  used  in  preference.  It  is 
indigenous  to  Grreece,  whence  it  was  introduced 
into  this  country  in  1640.  A  sheltered,  dry 
situation  is  most  fiivourable  to  its  growth.  The 
seeds  of  this,  and  of  the  two  following  species, 
seldom  come  to  maturity  in  England,  Winter 
maijoram  is,  therefore,  usually  propagated  by 
cuttings. 

Sweet  Mcuyoram  (origanum  majoranumjy  was 
an  inhabitant  of  the  English  garden  about 
seventy  years  prior  to  the  first  cultivation  in 
this  country  of  the  above  species.  It  is  a  bien- 
nial, having  its  flowers  growing  inclose  knotted- 
like  heads.  As  soon  as  it  blossoms,  this  plant 
is  cut  and  dried  for  winter  use;  it  must  be  renewed 
by  seed  annually,  fi>r  which  purpose  the  seed  is 
imported  fi^m  France  and  Italy  into  England* 

Poi  Marjoram  (origanum  onitetj,  was  not 
introduced  into  English  cultivation  until  the 
middle  of  the  last  century.  It  is  a  hardy  peren- 
nial, with  a  hairy  stem,  rising  to  more  than  a 
foot  high;  it  blooms  from  July  to  November, 
and  is  usually  propagated  by  cuttings. 


Basil  (oeymumj,  is  rich  in  aroma,  its  odour 
and  pungency  being  very  similar  to  those  of 
doves.  It  is  a  fiivourite  herb  among  French 
cooks,  as  giving  an  additional  zest  to  highly 
seasoned  dishes.  The  leaves  in  small  quantities 
are  sometimes  mixed  in  salads,  or  are  made  a 
flavouring  ingredient  in  soups. 

Balm  (meliisa  ofieineUisJy  is  a  native  of  the 
south  of  France^  and  was  introduced  into  this 
county  in  1673.    It  u  a  hardy  perennial. 

Balm  was  long  famed  for  its  medicinal  virtues; 
and  although  it  has  ceased  to  be  invested  with 
its  former  supposed  potent  qualities,  it  still  retains 
a  kind  of  posthumous  fiime,  and  ^'balm"  has 
become  the  generic  name  for  a  soothing  healer  of 
wounds,  both  of  the  body  and  the  mind.  Balm 
was  the  plant  which  the  adept  Paracelsus  selected 
from  which  to  prepare  his  elianr  vike^  his  pHmum 
ens  mdinosy  whereby  he  was  to  renovate  man; 
and,  if  he  did  not  bestow  on  him  absolute  immor- 
tality, to  produce  a  very  close  approximation  to 
that  state.  Such  strange  conceits  of  ill-directed 
minds  have,  however,  long  gone  by;  and  balm, 
stripped  of  its  &ncied  virtues,  is  now  only 
employed  as  an  infusion  in  preparing  a  cooling 
drink,  or  in  giving  flavour  to  a  weak  tiEtctitious 
wine. 

RosBMARY  (roemarimu  officinalis).  This  is 
a  hardy  evergreen  under-shrub,  a  native  of  the 
south  of  Europe.  The  stalk  attains  the  height 
of  six  or  eight  feet;  the  leaves  are  sessile,  long, 
narrow,  entire^  obtuse;  upper  sur&ce  dark  green, 
under  a  silvery  gray,  placed  in  whorls  upon  the 
branches:  the  flowers  are  large^  of  a  pale  blue 
colour,  and  arise  from  the  axillae  of  the  leaves. 
The  whole  plant  is  aromatic,  and  the  flowers  by 
distillation  yield  a  strong  essential  oil.  The 
flowers  form  a  principal  ingredient  in  the  distil- 
lation of  Hungary  water.  In  some  parts  of  the 
west  of  England  and  in  Wales,  sprigs  of  rose- 
mary are  distributed  to  the  company  at  funerals 
as  tokens  of  remembrance,  and  often  throi^ai 
into  the  grave  upon  the  coffin  of  the  deceased. 
The  varieties  are  the  green,  or  common,  the 
gold-striped,  and  silver-striped.  The  green  is 
the  best  and  most  easily  raised. 

Thb  Costmart,  or  Alboost  (halsamOa  vul- 
garis)y  an  herbaceous  plant  resembling  in  odour 
the  rosemary,  though  belonging  to  a  different 
&mily  (eompositoBj,  may  here  be  properly  intro- 
duced. 

It  is  a  hardy  perennial,  a  native  of  Italy, 
introduced  into  this  country  in  1568,  and  com- 
mon in  almost  every  rural  garden.  The  name 
implies  that  it  is  the  eosiosy  or  aromatic  plant  of 
the  Yiigin  Maiy.  In  France  it  is  used  in  salads, 
and  was  formerly  put  into  ale  and  negus;  and 
hence  the  name  of  aleoost.  In  this  country  it 
is  now  little  used,  except  for  the  pleasing  fm- 
grance  of  the  leaves  in  a  nosegay. 

Lavender  (lavandula  spicaj.    This  is  a  lurdy 
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tmdMvcJinib  of  tlie  fiunily  labiattg,  a  natiTe  of 
the  south  of  Europe,  and  introduced  into  BritMn 
in  16S8.  The  leaves  and  flowers  are  highly  aro- 
matic, and  produce  by  distillation  the  well  known 
oil  of  lavender,  so  much  esteemed  as  a  perfiune. 
The  leBves,  and  especially  the  flowers,  are  col- 
lected, dried,  and  put  into  plsoBs  where  linen  is 
kept,  to  inii«rt  to  it  their  odour.  It  is  of  easy 
culture,  and  prefers  a  dry,  rather  sandy  soil,  in 
wluch  situations  the  odour  of  the  flowers  is 
greatest.  - 

TiNST  (tanaetlan  mlgaru).  This  is  a  peren- 
nial plant,  growing  on  the  sandy  bajiks  of  rivers 
in  many  parts  of  Britain.  It  belongs  to  the 
family  cotnpotitm  snd  tj/ngmtttia,  of  LiiuiEns. 
The  yoongleaves,which  partake  of  the  aromatic 
flavour  of  the  plants  of  the  hbiahe,  sie  used  in 
cookery.    The  flowers  have  a  pungent,  aromatic 

Samfhibr  (trilhmum  mmitmum).  Natural 
femily  umbellifinB ;  ptntandria,  digynia,  of  Lin- 
neus.  The  common  samphire  is  a  perennial 
plant,  n  ^tive  of  Britain,  and  grows  on  rocky 
clifls  by  the  sea  side,  and  on  dry  stone  walls. 
The  root  leaves  are  tritemate,  those  of  the 
stem  lanceolate  and  fleshy;  the  flowers  appear 
on  Q  stem  of  about  eighteen  inches  high  In 
August,  and  are  of  a  yellow  colour.  The  name 
b  a  corruption  of  the  French  Sainf  Pierra, 

It  forms  an  excellent  pickle,  and  a  frequent 
addition  to  salads.  In  taste  it  is  crisp  and  aro- 
matic, and  constitntea  a  light  and  wholcMme 
condiment.  It  was  at  one  Ume  mnch  more 
extensively  used  than  now,  when  many  other 
foreign  aromaties  have  been  introduced  into  this 
country. 


CHAP.  XLVII. 

TRsn  un>  PLAtm  vsbd  ih  dybino. 

Thb  nature  of  vegetable  colouring  matter,  and 
the  principal  products  of  this  kind  obt^ed  from 
the  vegetable  kingdom,  have  already  been  noticed 
in  the  twenty-first  chapter  of  this  work;  wa 
now  proceed  to  deecribe  those  trees,  sbrnbs,  and 
herbaceous  plants  which  yield  the  several  kinds 

Tub  Logwood  Trbb  (hamato^lim  campechi- 
anumj.  Natural  fhmily  J^wmtnoMr,-  dteandria, 
monogynia,  of  Linncns,  This  tree  is  n  native 
of  South  America,  and  does  not  stt^n  n  height 
above  twenty  to  twenty-five  feet  Boththetrunk 
and  branches  are  extremely  crooked,  and  covered 
with  a  dark  coloured,  rough  hark.  The  smaller 
nunifications  are  numerous,  clow,  prickly, 
heaet  with  strong  sharp  spines.  The  leaves 
pinnated,  generally  composed  of  four  or  Are 
iwrs  of  leaflets,  of  an  irregular,  oval  shnpe, 


obUqnely  nerved,  and  obtusely  dnuated  at  tbf 
top.      The   flowers   are    yellow,   and   grow   iu 


racemes,  or  in  dose,  regular,  terminal  spiket^ 
and  appear  in  March :  these  are  fblloifed  hy  long, 
donble-valved  pods,  containing  ohlong,  com- 
pressed,  and  somewhat  kidney-shaped  seeds. 

This  tree  is  of  rapid  growth,  and  very  easily 
propagated;  so  that  under  cultivation  a  flourish- 
ing plantation  may  be  formed  in  a  few  yeais. 
It  thrives  best  In  marahy  ground ;  but  this  ground 
must  not  be  alvrajs  under  water.  Trees  of  ftiU 
growth  are  from  sixteen  to  twenty-four  feet  in 
height,  and  from  five  to  nx  feet  in  circumfcr- 
ence. 

This  tree  was  first  discovered  in  the  bays  of 
Campeachyand  Honduras,  growingin  the  greatest 
luxuriance  and  abundance.  It  was  known  as  a 
dye-wood  as  early  as  the  reign  of  Elizabeth,  but 
its  use  was  forbidden  by  an  act  of  parliament  for 
"abolishing  certain  deceitful  stnfls  employed  in 
dyeing  cloths,"  The  act  sets  forth  that  "log- 
wood, or  blockwood,  of  late  years  brought  into  this 
realm,  is  expressly  prohibited  to  be  used  by  dyers, 
the  colours  thereof  being  false  and  deceitful  to  the 
qaeen'ssnbjectsat  home,  and  discreditable  beyond 
seas  to  our  merchants  snd  dyers."  The  injunc- 
tion sgainst  the  use  of  this  valuable  dye  was 
rigorously  enforced,  and  all  logwood  found  was 
seised  and  condemned  to  be  burnt.  The  English 
were  probably  at  that  time  Ignorant  of  the 
manner  of  applying  this  dye  with  proper  mor- 
dants. The  prohibition  was  continued  until  the 
year  1661,  the  ivords  of  the  act  by  which  It  was 
then  repealed  stating  "that  the  ingenious  Indus- 
try  of  these  times  haUi  taught  the  dyers  of 
England  the  art  of  fixing  colour*  made  of  log- 
wood; so  that  by  experience  they  are  found  as 
lasting  and  serviceable  as  the  colour  made  with 
any  other  sort  of  dye-wood." 

Immediately  afler  this  repeal  logwood  became 
in  great  request,  and  adventurous  Individuids 
were  induced  to  make  exertions  to  obtun  a 
supply.  This  tree  is  one  of  the  productions  of 
the  province  of  Yucatan,  where  ibe  possesdons 


THE  LOGWOOD  TREE. 


495 


of  the  Spaniards  for  a  long  time  oonsisted  only  of 
the  port  of  San  Fmndsco  de  Campeachy ,  and  two 
other  inconsiderable  towns,  Merida  and  Yalla- 
dolid.  These  could  boast  of  but  few  inhabitants, 
and  the  rest  of  the  province  was  wholly  desolate, 
without  any  indication  of  the  abode  of  man. 
The  English,  iiom  the  north  continent  of  America, 
in  the  year  1662,  tempted  by  the  desire  of  pur- 
suing a  profitable  oooupation,  rentured  to  cut 
down  some  of  the  logwood  trees,  which  grew  in 
great  abundance  on  the  uninhabited  parts  of  the 
coast  of  Yucatan,  and  more  especiaUy  in  the  bay 
of  Campeachy.  These  persons  soon  formed  a 
small  colony  in  a  spot  remote  from  any  Spanish 
settlement.  They  first  raised  their  huts  near 
Cape  Catoche,  and  afterwards  at  Lagnna  de 
Tennino8,y7hich  was  found  to  be  a  more  eligible 
situation.  A  few  settlers  thus  continued  to  cut 
logwood  unmolested  by  the  Spaniards,  but  always 
with  the  feeling  that  they  were  intruders  on  the 
soil  of  other  colonists. 

After  the  treaty  of  Madrid  in  1667,  which 
was  principally  made  for  adjusting  our  com- 
meice  with  Spain  in  Europe,  British  subjects 
were  led  to  imagine  that  the  respeotire  interests 
of  the  two  countries  in  the  western  hemisphere 
had  also  been  accurately  defined  by  the  same 
treaty,  and  that  the  right  of  the  English  to  cut 
logwood  in  those  places  of  the  Honduras,  unin- 
habited by  the  Spaniards,  was  now  clearly  esta- 
blished. Many  other  persons  were  therefore  in 
consequence  induced  to  become  logwood-cutters 
at  Laguna  de  Terminos,  so  that  in  a  year  or  two 
the  number  of  settlers  was  greatly  increased, 
and  they  transported  large  quantities  of  wood 
both  to  Jamaica  and  New  England.  The  Spaniards 
for  many  years  made  no  expostulations  or  com- 
plaints, and  the  English  logwood-cutters  con- 
tinued to  increase  and  flourish. 

At  first  a  sufficiency  of  wood  was  found  near 
the  coast^  but  when  this,  after  a  time,  became 
exhausted,  the  settlers  gradually  penetrated 
farther  into  the  country,  where  they  planted 
Indian  provisions,  and  built  houses.  The  jealousy 
of  the  Spaniards  was  at  length  excited  by  this 
growing  colony,  and  suddenly  evinced  itself  very 
unceremoniously  by  the  seizure  of  two  Knglygh 
ships  laden  with  logwood.  The  settlers  of 
Laguna  immediately  made  reprisals  by  taking 
possession  of  a  Spanish  bark.  These  mutual 
acts  of  violence  were  only  the  commencement  of 
a  series  of  hostilities,  and  after  sufiFering  much 
annoyance,  the  English  settlers  were,  in  1680, 
forcibly  ejected  by  the  Spaniards  from  the  island 
of  Trist,  and  from  Laguna  de  Terminos.  This 
triumph  on  the  part  of  their  adversaries  was, 
however,  but  transitory,  and  in  two  or  three 
months  the  English  were  again  cutting  their 
logwood,  and  trading  in  it  more  extensively  than 
ever.  Notwithstanding  the  continued  opposition 
of  the  Spaniardfly  the  indefatigable  settlei-s  still 


contrived  to  increase  their  supply  of  that  article, 
for  whose  possession  they  hazarded  so  much. 
Independent  of  the  vexatious  warfare  by  which 
they  were  constantly  harassed,  the  lives  of  these 
poor  wood-cutters  were  marked  with  hardship 
and  privation;  sometimes  they  worked  up  to 
their  knees  in  water,  and  they  were  always  tor- 
mented by  the  stings  of  innumerable  insects. 

We  learn  from  I>impier  that  the  commodities 
sent  from  Jamaica  to  procure  a  return  cargo  of 
logwood  from  Campeachy,  were  rum  and  sugar, 
*'and  very  good  commodities,"  says  the  sailor, 
'^were  these  for  the  logwood-cutters,  who  were 
then  (1675)  about  260  men,  most  English." 
*' Neither  was  it  long,"  he  adds,  '*  before  we  had 
these  merchants  come  on  board  to  visit  us;  we 
were  but  six  men  and  a  boy  in  the  ship,  and  all 
little  enough  to  entertain  them :  for  besides  what 
rum  we  sold  by  the  gallon  or  firkin,  we  sold  it 
made  into  punch,  wherewith  they  grew  frolick- 
some.  We  had  none  but  small  arms  to  fire  at 
their  drinking  healths,  and  therefore  the  noise 
was  not  very  great  at  a  distance,  but  on  board 
the  vessel  we  were  loud  enough  till  all  our  liquor 
was  spent.  We  took  no  money  nor  expected 
any,  for  logwood  was  what  we  came  hither  for, 
and  we  had  of  that  in  lieu  of  our  commodities 
after  the  rate  of  five  pound  per  ton  to  be  paid 
at  the  place  where  they  cut  it." 

This  occasional  festivity,  a  prospect  perhaps 
of  making  more  than  by  regular  labour  in  the 
British  colonies,  and  the  entire  freedom  from  all 
restraint,  were  circumstances  likely  to  i-ecom- 
mend  the  life  of  a  logwood-cutter  in  spite  of  its 
frequent  hardships.  It  had  such  charms  to  the 
adventurous  Dampier  himself,  that  he  soon 
returned  and  settled  for  ten  or  twelve  months  at 
Campeachy,  and  left  that  place  with  the  inten- 
tion of  again  returning  for  a  longer  stay.  He 
thus  quaintly  describes  the  manner  in  which  the 
logwood  men  lived. 

'*The  logwood-cutters  inhabit  the  creeks  of 
the  east  and  west  lagunes  in  small  companies, 
building  their  huts  by  the  creeks'  sides  for  the 
benefit  of  the  sea  breezes,  as  near  the  logwood 
groves  as  they  can,  removing  often  to  be  near 
their  business :  yet  when  they  are  settled  in  a 
good  open  place,  they  choose  rather  to  go  half  a 
mile  in  their  canvas  to  work  than  lose  this  con- 
venience. Though  they  build  their  huts  but 
slightly,  yet  they  take  care  to  thatch  them  very 
well  with  palm  or  palmet  leaves,  to  prevent  the 
rains,  which  are  then  very  violent,  firom  soak- 
ing in. 

'*  For  their  bedding  they  raise  a  barbecue,  or 
wooden  frame,  three  foot  and  a  half  above  ground, 
on  one  side  of  the  house,  and  stick  up  four 
stakes,  at  each  comer  one,  to  fasten  their  curtains; 
out  of  which  there  is  no  sleeping  for  moskitoes. 
Another  frame  they  raise  covered  with  earth  for 
a  hearth  to  dress  their  victuals;  and  a  third  to 
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sit  at  when  they  eat  it.  During  the  wet  season, 
the  land  where  the  logwood  grows  is  so  over- 
flowed, that  they  step  from  their  heds  into  the 
water,  perhaps  two  feet  deep,  and  continue  stand- 
ing in  the  wet  all  day  till  they  go  to  bed  again; 
but  nevertheless  account  it  the  best  season  for 
doing  a  good  day's  labour  in. 

**  Some  fell  the  trees,  others  saw  and  cut  them 
into  convenient  logs,  and  one  chips  off  the  sap, 
and  he  is  commonly  the  principal  man;  and 
when  a  tree  is  so  thick,  that  after  it  is  logged,  it 
remains  still  too  great  a  burden  for  one  man,  we 
blow  it  up  with  gunpowder.  The  logwood- 
cutters  are  generaUy  sturdy  strong  fellows,  and 
will  carry  burthens  of  three  or  four  hundred 
weight ;  but  every- man  is  left  to  his  choice  to 
carry  what  he  pleaseth,  and  commonly  they 
agree  very  well  about  it;  for  they  are  eon- 
tented  to  labour  very  hard.  In  some  places, 
especially  in  the  west  creek  of  West  Lagune,  they 
go  a  hunting  wild  cattle  every  Saturday  to  pro- 
vide themselves  with  beef  for  the  week  fol- 
lowing. When  they  have  killed  a  beef  they 
cut  it  into  quarters,  and  taking  out  the  bones, 
each  man  makes  a  hole  in  the  middle  of  his 
quarter,  just  big  enough  for  his  hec^l  to  go 
through,  then  puts  it  on  like  a  frock  and  trudg- 
eth  home ;  and  if  he  chanceth  to  tire,  he  cuts  off 
some  of  it,  and  throws  it  away." 

The  hides  of  these  wild  cattle,  and  many 
which  they  killed  merely  for  their  hides,  were 
another  valuable  article  of  commerce  to  these 
hardy  adventurers.  Many  of  these  men  made 
considerable  sums  of  money ;  and  Dampier  re- 
marks, generally,  that  those  who  had  the  advan- 
tage of  some  education,  were  careful  to  improve 
their  time,  industrious  and  frugal;  but  that  those 
who  did  not  possess  this  advantage,  **  would 
extravagantly  squander  away  their  time  ^  and 
money  in  drinking  and  making  bluster." 

As  these  settlements  continued  to  be  regarded 
with  an  hostile  eye  by  the  Spaniards,  tlie  intro- 
duction of  the  logwood-tree  into  Jamaica  was 
attempted  in  1715.  Seeds  were  procured  from 
Campeachy  for  this  purpose,  and  the  growth  of 
the  plants  was  found  to  be  so  rapid,  that  in  three 
years  they  attained  to  the  height  of  ten  feet.  In 
a  comparatively  short  period  this  tree  flourished 
abundantly  in  the  island,  large  plantations  were 
formed  for  the  purpose  of  cutting,  and  the  tree 
lias  so  multiplied,  that  in  the  course  of  years  it 
has  become  completely  naturalized  in  Jamaica. 
The  wood  of  Campeachy  is,  however,  prized 
beyond  that  of  Jamaica.  The  success  attendant 
on  its  cultivation  in  that  island,  did  not,  there- 
fore, by  any  means  cause  a  cessation  of  the 
demand  for  Campeachy  wood,  and  accordingly 
tlie  cutters  still  continued  to  contend  with  the 
Spaniards  for  the  right  of  cutting  down  these 
trees. 

In  the  treaty  of  Utrecht,  in  171^  the  com- 


mercial relations  of  the  two  oountties  in  Ameries 
were  not  again  neglected,  and  at  length  the  pri- 
vilege of  cutting  logwood  was  confirmed  to  the 
English  in  plain  and  express  tenn%  so  that 
it  was  supposed  the  question  was  set  at  mt 
for  ever.  It,  however,  still  continued  to  be 
a  subject  of  constant  dispute  between  the 
parties,  and,  in  1717,  the  Marquis  de  Monte- 
leone,  then  Spanish  ambassador-extraordinary 
at  the  court  of  St  James,  delivered  a  memorial 
to  the  British  government  against  the  settle- 
ments in  the  isle  of  Trist,  and  at  Laguna  de  Ter- 
minos,  in  the  bay  of  Campeachy,  declaring  that 
i^  in  the  space  of  eight  months,  these  places 
were  not  evacuated,  the  inhabitimta  should  be 
conndered  and  treated  as  pirates.  This  docu- 
ment was  submitted  to  the  Board  of  Trade  In 
England,  which,  after  much  investigation,  came 
to  the  decided  opinion  that  British  subjects  were 
entitled  to  cut  wood  in  the  bay  of  Campeachy. 
Spain  reluctantly  acquiesced  in  this  positive 
decision,  and  the  settlement  continued  without 
being  matter  of  £Euther  dispute  or  treaty  for  more 
than  forty  years.  During  this  longperiod  the  Brit- 
ish settiers  had  not  been  idle.  Fortifying  them- 
selves against  the  assaults  of  the  Spanish  Ameri- 
cans, their  colony  assumed  a  more  important  and 
impodng  aspect,  not  only  having  the  power  to 
resist,  but  to  resent  aggression. 

These  defensive  measures  were  naturally 
viewed  with  alarm  by  the  Spaniards,  and  in  a 
treaty  concluded  in  1763,  the  two  countries  came 
to  a  compromise  on  this  question  ;  the  English 
government  consenting  that  the  fortificationa 
erected  in  the  bay  of  Honduras,  and  other  Span- 
ish territories  in  America,  should  be  demolished; 
while  the  Spanish  government  engaged  that  the 
subjects  of  Great  Britain  should  not  be  molested 
in  cutting  or  shipping  logwood. 

Notwithstanding  the  above  treaty,  the  gover- 
nor of  Yucatan  in  the  ensuing  year  gave  great 
annoyance  to  the  British  logwood-cutters  in 
Campeachy  Bay,  and  even  drove  them  from  the 
place,  on  the  pretext  that  they  had  no  certificate 
to  prove  them  British  subjects ;  and  that,  more- 
over, they  made  too  free  with  the  produce  of  the 
country.  No  time  was  lost  in  remitting  a  remon- 
strance to  the  Spanish  court,  which  unreservedly 
disavowed  and  disapproved  of  the  conduct  of  the 
governor.  Positive  orders  were  sent  out  to  that 
man  of  office,  and  the  English  once  more  ob- 
tained their  logwood  without  molestation.  The^ 
were  not,  however,  allowed  to  remain  long  undis- 
puted occupiers  of  this  coast.  <rhe  French  now 
attempted  to  supplant,  or  to  share  with  them  in 
this  lucrative  employment,  and  invaded  their 
privilege  by  cutting  logwood  on  those  parts  of 
the  coast,  the  productions  of  which  had  been 
assigned  to  the  English  by  the  last  treaty. 
Although  this  had  forbidden  them  to  raise  forti- 
fications, it  had  at  the  same  time  not  only  given 
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to  them  the  right  of  catting  and  sliippuig  log- 
wood, bttt  of  erecting  houaea  and  magazines, 
together  with  the  pririkge  of  a  free  fishery  in 
the  adjacent  seas^  on  that  part  of  the  coast  of  the 
bay  of  Honduras,  which  was  comprehended 
between  the  river  Wallis  on  the  south  side^  and 
the  Bio  Nuero  on  the  Rio  Hondo  on  the  north 
side,  the  sovereignty  of  the  country  stall  remain- 
ing with  Spain.  The  privileged  settlers  of  Cam-* 
peachy  of  course  treated  the  French  as  intruders, 
and  were  forced  again  to  contend  for  the  right 
of  being  undisputed  wood  hewers  in  a  tiopical 
morass. 

The  logwood-tree  grows  abundantly  through- 
out whole  districts  in  Jamaica.  Besides  being 
cultivated  as  a  dye-wood  it  is  used  for  other 
purposes.  It  is  found  well  adapted  for  making 
strong  lull  hedges,  and  is  constantly  planted  for 
this  purpose,  no  other  fences  being  seen  in  many 
parts  of  the  island.  It  is  exceUent  for  fuel,  and, 
according  to  Dampier,  is  advantageously  used  in 
hardening  or  tempering  steeL  The  wood  of  this 
tree  is  very  hard  and  heavy ;  it  is  of  a  deep 
orange  red  colour;  it  yields  its  colour  both  to 
aqueous  and  spirituous  menstrue,  but  the  latter 
extracts  it  the  most  readily  and  copiously.  A 
decoction  of  this  wood  is  of  deep  violet  or 
purple  colour,  which  after  a  time  changes  to  a 
yellowish  tint,  and  becomes  finaUy  black.  Like 
that  of  Brazil-wood  it  is  made  yellow  by  acids, 
and  deepened  by  alkalis^  Although  an  adjective 
dye,*  it  can  be  made  very  durable  by  the  judi- 
cious application  of  mordants.  With  alum  and 
tartar  it  produces  a  violet  dye.  With  acetate  of 
copper,  a  fine  blue.  But  its  principal  use  is  in 
dyeing  black,  to  which  it  gives  a  superior  lustre, 
and  in  the  production  of  all  tiie  different 
shades  of  gray.  It  contains  a  laige  proportion 
of  gallic  acid,  whence  it  is  that  in  combina- 
tion with  acetate  of  iron,  the  black  colour  is 
produced. 

Logwood  is  imported  into  England  in  large 
blocks,  at  the  very  small  import  duty  of  three 
shillings  per  ton ;  that  brought  from  foreign 

*  Dr  Bancroft  has  made  a  distinotion  of  dyeing  eub- 
fitaooea  into  two  kinds,  mdiftMAm  and  adjeotwey  and 
thus  eaEplains  the  reason  for  adopting  these  terms. 
**  Colouring  matter  seems  to  fall  naturally  nnder  two 
general  classes ;  the  first  inclndiiig  those  matters  whieh, 
when  put  into  a  state  of  solution,  may  be  permanently 
fixed,  and  made  ftilly  to  exhibit  their  oolonrs  in  or 
upon  the  dyed  substance,  without  the  interposition  of 
any  earthy  or  metallio  basfa ;  and  the  second  compre- 
hending all  those  matters  which  are  incapable  of  being 
fixed,  and  made  to  display  thehr  proper  colours  without 
the  mediation  of  some  such  basis.  The  colours  of  the 
first  class  I  shall  denominate  tubticodioe^  using  the  term 
in  the  same  sense  in  which  it  was  employed  by  Bacon, 
IxurdVenilam,  as  denoting  a  thing  solid  by,  or  depend- 
ing  only  upon,  itself;  and  colours  of  the  second  class  I 
shall  call  adjeetws,  as  implying  that  their  lustre  and 
permanency  are  acquired  by  adjection  upon  a  snitable 
basis." 


countries  is  cbaigeabk  with  fifty  per  cent,  higher 
duty. 

The  average  annual  importation  for  the  last 
five  years  has  been  14^092  tons. 

The  average  price  for  the  best  logwood  during 
that  time  has  been  £B,  10s,  per  ton.  Logwood 
is  also  occasionally  used  in  medicine  as  an 
astringent  and  tonic,  and  has  been  found  effica- 
cious in  the  cure  of  diarrhiea  and  dysentery. 

Brazilwood  fccBsalpiniaJ,  Natural  family 
legumino8(B;  decandriaf  monoffynia,  of  Linnsus. 
There  are  several  speciea  of  this  femily  natives 
of  South  America,  and  of  the  East  and  West 
Indies.  It  was  probably,  however,  first  imported 
into  Europe  fiK)m  the  Brazils,  and  hence  the 
name.  Soon  after  its  introduction  the  Portu- 
guese government  began  to  appreciate  its  value, 
and  accordingly  it  was  made  one  of  the  objects  of 
royal  monopoly,  being  imported  into  Europe  on 
account  of  the  crown.  From  this  circumstance  it 
is  known  in  Brazil  as  pao  de  Rainhay  or  Q^ueen's 
wood. 

The  c€B8alpin%a  oristOy  or  oval-leaved  species,  is 
c(Hnmonly  found  growing  in  dry  rocky  situa- 
tions. Its  trunk  is  large,  crooked,  and  full  of 
knots;  at  a  short  distance  from  the  ground 
innumerable  branches  spring  forth,  and  extend 
in  every  direction  in  a  straggling,  irregular,  and 
unpleasing  manner.  Trees  of  the  largest  growth 
attain  to  thirty  or  forty  feet  high,  but  they  are 
rarely  met  with  of  so  great  dimensions.  The 
branches  are  armed  with  short,  strong,  upright 
thorns ;  the  leaves  are  small,  and  never  appear 
in  luxuriant  foliage.  The  flowers  are  of  a 
beautiful  red  colour,  and  emit  a  fragrant  smell. 

When  first  cut,  the  wood  is  a  pale  red,  but 
becomes  darker  by  exposure  to  air.  It  is  varie- 
gated with  irregular  and  fantastical  black  spots, 
which  has  obtained  for  it  among  the  French  the 
name  of  bois  de  leUres,  The  bark  of  this  tree,  which 
is  extremely  thick,  and  the  white  pithy  part,  are 
both  useless ;  the  heart  being  the  only  valuable 
portion,  and  when  both  within  and  without  are 
cut  away  it  is  diminished  to  nearly  half  its  bulk. 
It  is  a  very  hard  and  dry  wood.  The  thickest 
pieces  with  a  close  grain  are  considered  the  best. 
It  is  sometimes  used  in  turnery,  and  susceptible 
of  a  good  polish,  but  its  principal  use  is  as  a  i-ed 
dye.  The  colour  which  it  communicates  is 
however  very  fleeting.  It  is  an  adjective  dye, 
and  generally  applied  in  combination  with  a 
mordant  of  aJum  and  tartar,  but  with  different 
mordants  it  may  be  made  to  assume  all  the 
shades  allied  to  red.  The  most  permanent  col- 
ours produced  from  this  dye  are  those  in  which 
the  natural  purple  red  is  changed  by  acids  to  an 
orange  or  yellow  colour.  Brazil-wood  is  often 
used  in  dyeing  silk  of  a  crimson  hue,  but  cannot 
be  made  so  durable  as  the  cochineal  crimson. 

Red  ink  is  made  of  a  decoction  of  this  wood 
in  beer,  wine,  or  vinegar,  to  which  a  portion 
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of  alum  18  added,  to  render  its  colour  less  fugi- 
ti^'e. 

Brazil-wood  boiled  in  water  communicates 
to  it  a  fine  red  colour,  while  the  wood  itself 
becomes  of  a  darker  colour,  and  if  the  ebullition 
be  continued  long  enough  the  readuum  will  be 
black.  Paper  tinged  red  with  this  decoction  is 
altered  to  a  violet  colour  by  the  action  of  the 
alkalis,  and  to  a  yellow  by  most  of  the  acids. 
The  action  of  sulphuric  acid  gas  renders  it  quite 
white.  M.  De  Bonsdorfi^,  in  the  '^Annales  de 
Chimie  et  de  Physique,"  details  many  phenomena 
of  the  effects  which  this  colouring  matter  has 
on  different  acids.  It  is  an  excellent  test  to 
detect  the  presence  of  sulphuric  acid  in  vinegar. 
In  pure  acetic  acid  it  receives  only  a  violet  tinge, 
but  the  admixture  of  only  one  two-hundreth 
part  of  sulphuric  acid  will  give  the  stained  paper 
a  yellowish  instead  of  a  violet  hue. 

In  two  decoctions  made  with  equal  weights 
of  madder  and  of  Brazil-wood,  only  half  the 
quantity  of  chlorine  gas,  which  will  destroy  the 
colour  of  the  madder,  is  required  to  produce  a 
like  effect  on  the  Brazil-wood.  More  colour  is 
extracted  from  this  wood  by  alcohol  than  by 
water.  Warm  marble  stained  by  the  spirituous 
tincture  assumes  a  purplbh  red  colour,  which, 
on  the  heat  being  increased,  changes  to  a  violet 
hue.  If  the  stained  marble  be  covered  with 
wax  and  considerably  heated,  the  colour  changes 
through  all  the  shades  of  brown,  and  at  last 
becomes  fixed  of  a  chocolate  hue. 

A  fine  crimson  red  lake  is  prepared  from  this 
colouring  matter  by  precipitating  it  when  in  a 
state  of  solution  with  alum.  The  average 
annual  quantity  imported  for  the  last  five  years 
is  950  tons.  Its  price  has  very  much  fidlen  ofi^, 
differing  from  £65,  in  1826,  to  £05  per  ton  in 
1890.  A  duty  of  £2  per  ton  is  chaiged  on  the 
importation  of  Brazil-wood. 

A  species  of  this  tree  grows  in  the  West 
Indies,  the  wood  of  which  is  known  in  commerce 
as  Brazilletto.  It  is  of  the  same  kind,  but  of 
veiy  inferior  quality  to  the  Brazil  wood.  The 
duty  charged  on  its  importation  from  British 
possessions  is  only  8^.  per  ton,  and  in  consequence 
it  can  be  obtained  on  much  cheaper  terms  than 
that  from  South  America.  Some  years  ago  the 
demand  for  it  was  so  great  that  it  was  cut  down 
with  unsparing  hand,  and  scarcely  any  of  the 
large  trees  were  left  in  the  British  plantations. 
This  species  b  known  to  botanists  as  eaualpinia 
vesiearia  ;  it  never  attains  to  so  large  a  growth 
as  the  ccesaipinia  eriOa,  Its  branches  are  slen- 
der and  full  of  small  prickles ;  the  flowers  are 
white,  growing  in  a  pyramidal  spike  at  the  end 
of  a  long  slender  stalk. 

Sapan-wood  is  another  dyeing  substance 
ohtaineil  from  another  species  of  the  same  genus. 
Tt  iff  (lifltinguished  as  ccssalpinia  sapan.  The 
floweni    of   this   and    the  vesicaria  have  ten 


stamina;  those  of  the  eruia  have  only  fivv. 
There  is  scarcely  any  consumption  of  this  wood 
in  England;  very  few  tons  being  annually 
imported.  Its  price  averages  from  ten  to  six- 
teen pounds  per  ton,  and  it  b  admitted  on  a 
duty  of  fifteen  shillings  per  ton. 

The  same  duty  b  chaiged  upon  Nicaragua  or 
Peach  wood,  which  is  another  kind  of  Brazil- 
wood. It  dyes  a  bright  fugitive  red,  called  fancy 
red.  Though  not  so  rich  in  colouring  matter  as 
the  Brazil,  it  yields  a  colour  which  b  brighter, 
more  delicate,  and  more  beautiful. 

It  takes  its  name  from  the  Gulf  of  Niacaragua 
in  America,  opposite  to  Providence  bland, 
whence  it  was  first  imported  into  England. 
Dampier  says  thb  was  Uie  only  place  on  the 
Atlantic  where  he  saw  the  tree ;  but  that  on  the 
South-sea  side  of  the  American  continent  it 
grew  abundantly.  In  his  time  Nicaragua-wood 
was  sold  at  £80  per  ton,  being  double  the  price 
of  Logwood. 

The  average  importation  for  the  last  five  years 
b  much  more  considerable  than  that  of  Brazil- 
wood, being  1765  tons.  The  price  of  the  best 
is  about  £15. 

Cam-wood  is  another  red  dye-wood,  obtained 
firom  the  Brazils,  and  also  firom  Africa.  It  once 
grew  commonly  in  the  neighbourhood  of  Sierra 
Leone,  and  was  found  at  Tonquin  and  other 
parts  of  Asia.  Thb  wood  b  of  a  very  fine  col- 
our;  it  b  principally  used  in  turnery  for  the  for- 
mation of  handles  of  knives  and  other  similar 
articles.  A  veiy  small  quantity  of  Cam- wood 
b  imported  into  thb  country,  averaging  annu- 
ally not  more  than  400  tons.  It  b  admitted  at 
the  same  duty  as  the  sapan.  Bar-wood  b  abo 
liable  to  the  same  duty,  and  is  not  brought  more 
abundantly  into  England.  This  is  likewise  a 
red  dye-wood  of  Africa. 

Indigo  (Indigofera).  Natural  fiunily  leg^ 
minoKB ;  diadelphia^  deeandrioy  of  Linncus. 
There  are  not  less  than  twenty-four  species  of 
thb  genus  enumerated,  all  natives  of  tropical  cli- 
mates. In  Hindostan,  China,  Japan,  the  south- 
em  parts  of  Africa,  America,  Java,  and  Mada- 
gascar, the  various  species  of  thb  plant  grow  in 
a  wild  state.  The  three  species  chiefly  cultivated 
for  the  production  of  the  blue  dye,  are  the  East 
Indbn  (Indigofera  tinctoria);  the  West  Indian 
(u  anil);  and  the  Silver-leaved  (i,  argenUa), 
The  East  Indian, which  is  that  most  largely  culti- 
vated, is  not  so  hardy,  nor  b  its  pulp  so  good  as 
the  othera  ;  but  it  yields  a  larger  produce^  and 
on  this  account  is  preferred. 

The  West  Indian  plant  grows  much  higher, 
and  is  hardier  than  the  tinctoria,  while  the  sUver- 
leaved  or  wild  indigo,  is  hardier  than  either  of 
the  other  two,  and  yields  the  finest  pulp,  though 
in  least  quantity.  They  are  all  rather  el^^ant 
little  shrubs,  and  all  yield  more  or  less  indigo. 

The  East  Indian  plant  Cind,  tinctariaj  has  a 


Tw>t  of  about  a  quariei  of  on  inch  in  thiekuen, 
and  upvratds  of  a  foot  la  leufth.    The  root  haa 


ft  bint  smell,  somewhat  raembling  panley. 
From  this  root  inneB  a  short  bushy  stem  of 
neariy  tiie  same  thickness ;  this  stem  rises  about 
two  feet  from  the  ground  ;  it  is  hard  and  almost 
entirety  ligneous,  and  witliont  any  appearance 
of  pith  in  the  inside.  The  leaves  are  winged,  or 
coniiit  of  small  leaves  ranged  Id  two  or  three 
purs  on  each  ade  of  a  long  foot-stalk,  which  is 
surmounted  by  an  odd  leaf;  they  are  of  an  oval 
form,  smooth  and  soft  to  the  tonch,  furrowed 
above,  and  of  a  darker  colour  on  the  npper  than 
the  under  side.  £^m  about  one-third  of  the 
Blem  to  the  extremity,  there  are  ears  that  are 
loaded  with  very  small  flowers,  from  twelve  to 
fifteen  in  number  ;  these  are  destitute  of  smell ; 
they  aie  succeeded  by  long  crooked  brown  pods, 
which  contain  small  yellow  seeds.  The  wild 
indigo  has  shorter  pods  and  black  seeds.  The 
seeds  of  the  Guatimala  are  green,  and  the  stalks 
red.  This  plant  requires  a  smooth  rich  soil,  well 
tilled,  and  neither  too  dry  nor  too  moist.  Indigo 
is  entirely  the  production  of  a  warm  climate  ;  it 
has  been  observed  that  it  is  "  the  child  of  the 
sun,"  and  cannot  be  advantageously  cultivated 
any  where  except  within  the  tropica.  A.  hight 
tempeisture  thim  60°  is  absolutely  necessary  both 
for  its  vegetation  and  maceration. 

The  seed  is  sowed  in  little  furrows  about  the 
breadth  of  the  hoe,  and  two  or  three  Inches 
depth.  These  furrows  are  made  a  foot  apart 
trora  each  other,  and  in  as  strught  a  line  as  pos- 
sible. A  bushel  of  seed  is  sufficient  for  five 
acres  of  land.  Though  it  may  be  sown  in  all 
seasons,  spring  Is  mostly  preferred  for  the  purpose. 
Soon  after  sowing,  continual  attention  is  re- 
quired to  pluck  the  weeds,  which  would  quickly 
choke  up  the  plant,  and  impede  Its  growth. 
SofGcient  moisture  causes  it  to  shoot  above  the 
surhce  in  three  or  four  days,  and  it  is  usually 
fit  for  gathering  at  the  end  of  two  months. 
When  it  begins  to  flower,  it  is  cut  with  a  sickle 
A  few  inches  above  its  roots.  The  mtoons,  or 
subseqnent  growth  from  the  same  plant,  ripen  in 
NX  or  eight  weeks.  Sometimes  four  crops  are 
obtained  in  one  year  from  the  same  roots ;  but 
in  North  America  and  oth«  parts  where  the  sun 
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is  less  fervid,  the  cultivator  obtains  but  two,  or 
perh^s  only  one  crop.  The  produce  diminixhee 
fast  after  the  second  cutting,  and  therefore  it  is 
said  to  be  absolutely  necessary  to  sow  the  seeds 
afresh  every  year,  or  every  two  years  at  farthest. 

The  Arabs  in  Egypt  however  sow  the  seed  of 
this  plant  only  once  in  seven  years,  and  obtain 
two  crops  in  a  year.  The  snn  which  so  rapidly 
improves  and  invigoratea  the  plant,  propagates 
at  the  Bome  time  an  insect  destructive  to  it. 
This  is  a  species  of  grub  or  worm,  which,  becom- 
ing a  fiy,  preys  on  the  leaves  and  too  often  dis- 
appoints the  planter's  expectations,  eepecially 
when  the  plant  is  grown  a  second  year  upon  the 
same  land.  The  only  known  remedy  is  to 
change  the  soil  every  year.  This  plant  bos  not 
only  to  contend  against  the  vicissitudes  of  the 
seasons  and  the  ravages  of  the  Insect  peculiar  to 
it,  but  the  leaTc^  which  are  Its  most  valuable 
port,  are  liable  to  the  depredations  of  cater- 
pillan,  myriads  of  which  sometimes  attack  a 
plantation,  and  devour  all  the  leaves  in  the  short 
space  of  twenty-tour  hours. 

The  real  natnre  of  indigo  was  not  generally 
known  in  Europe  until  a  long  period  after  it  had 
been  obtmned  direct  from  India,  the  country  of 
its  production,  and  many  erroneous  notions 
existed  as  to  its  nature  at  a  comparatively  recent 
period.  In  the  lettere  patent  granted  to  the  pro- 
prietors of  mines  in  the  principality  of  Holber- 
stBdst,not  many  centuries  ago,  indigo  was  classed 
among  the  minerals,  to  obtain  which  the  works 
were  permitted  to  be  erected, 

Harco  Polo,  indeed,  who  flourished  in  the 
thirteenth  century,  and  who  is  the  earliest  Euro- 
pean traveller  into  China  and  India  on  record, 
relates  that  he  saw  indigo  made  in  the  kingdom 
of  Coulan,  and  describee  the  procees  by  which  It 
was  prepared.  "  Indigo,"  says  the  old  Venetian, 
"of  excellent  quality  and  large  quantities,  is 
made  here  (Conlan),  They  proeuro  it  frma  on 
herbaceous  plant,  which  is  taken  up  by  the  roots 
and  put  into  tubs  of  water,  where  it  is  suffered 
to  remain  till  it  rots,  when  they  press  out  the 
juice.  This,  upon  being  exposed  to  the  sun,  and 
evaporated,  leaves  a  kind  of  paste,  which  is  cut 
into  small  pieces  of  the  form  In  which  we  see  it 
brought  to  us."  This  passage  of  the  Italian 
ought  at  least  to  have  provented  the  Crermans 
from  conddering  the  prodnxit  as  a  mineral  which 
they  were  to  seek  in  the  bowels  of  the  earth ;  but 
Illiberal  ignorance  had  thrown  discredit  on  Marco 
Polo,  and  ranked  him  among  those  travellers 
whose  lies  were  proverbial.  At  two  other  places 
in  India,  Gnzzerat  and  Kambaia,  Marco  speaks 
of  indigo  as  an  article  of  extensive  manufitctnre. 
Much  curious  iuformation  in  r^ard  to  the  trade 
in  this  article  at  the  middle  of  the  fourteenth 
century,  is  oontoined  In  the  works  of  Francesco 
Bolducci  Pegolotti.  At  that  time  Indigo  was 
imported  In  leather  bags  and  In  cheets  in  the 
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flame  manner  as  at  present.  Although  for  more 
than  two  thousand  years  its  value  had  been 
recognised  in  Asia,  still  its  use  was  either  pro- 
hibited or  restrained  for  a  considerable  period  in 
different  European  countries,  under  the  errone- 
ous belief  that  its  colour  was  fugitive* 

About  the  sixteenth  century  improvements  in 
the  art  of  dyeing  wen  attempted  in  several 
European  countries.  Among  the  many  new 
methods  employed,  some  gave  greater  InilUancy, 
others  greater  permanency  to  the  colours.  Sorne^ 
however,  though  they  might  impose  on  the  eye, 
gave  but  an  evanescent  beauty  of  tint ;  while 
others  subjected  the  stuffs  to  pernicious  chemi- 
cal preparations,  whereby  their  texture  was 
injured,  and  they  were  found  ^*  to  rot  on  the 
shelves  of  the  shop-keeper."  Governments  were 
in  consequence  induced  to  int^ere  by  legisl^ 
tive  enactments,  to  prevent  their  subjects  from 
being  imposed  upon  by  *'  these  ialse  and  perni- 
cious dyes  ;"  and  prohibited  at  once  the  use  of 
all  the  new  materials  which  produced  only  fleet- 
ing shades,  and  which  contained,  or  were  sup- 
posed to  contain,  any  thing  detrimental  to  the 
stuff  under  preparation.  Now,  these  govem- 
mentsy  to  their  mistaken  views  of  domestic 
policy,  imited  an  equally  profound  ignorance  of 
chemistry ;  and  listening  to  the  reports  of  the 
uninformed  or  intenested,  sometimes  laid  under 
one  piohibitory  ban  the  useful  as  well  as  the 
hurtful.  In  Germany  a  decree  oi  the  diet,  held 
in  1577,  prohibited  under  the  severest  penalties 
*'  the  newly  invented,  pernicious,  deceitful,  eat- 
ing, and  corrosive  dye,  called  the  device  dye,  for 
which  vitriol  and  other  eating  substances  were 
used  instead  of  woad." 

In  the  middle  of  the  next  century,  the  use  of 
indigo  was  found  to  interfere  with  the  cultiva- 
tion and  sale  of  woad,  which  had  hitherto  formed 
a  considerable  branch  of  industry  with  the  Ger- 
mans. A  prohibition  ¥ras  therefore  issued  against 
its  use  in  Saxony,  and  in  order  to  raise  a  preju- 
dice against  it  in  the  minds  of  the  people,  and 
that  they  might  be  blinded  by  the  imposition  of 
a  name,  it  was  classed  among  those  substances 
already  prohibited  as  dmPs  (fyety  and  this  pro- 
hibition was  for  some  years  enforced  with  great 
vigilance  and  severity.  The  people  of  Nurem' 
berg,  who  at  that  thne  cultivated  woad,  went 
still  farther.  They  made  a  law  that  their  dyers 
should  annually  take  an  oath  not  to  use  indigo. 
Although  the  dyers  do  not  scruple  to  avail  them" 
selves  in  the  present  day  of  the  superiority  of  this 
colouring  matter,  the  oath  is  still  enforced  ;  and 
this  strange  unrepealed  edict  may  be  classed 
among  those  demoralizing  relics  of  defective 
government  which  take  from  an  oath  its  sanctity, 
and  prepare  the  minds  of  the  people  to  dread  the 
penalty,  rather  than  to  abhor  the  crime  of  per^ 
jury.  The  use  of  indigo  was  likewise  forbidden 
in  France  from  1696   to  1669,  when  Colbert 


showed  more  enlightened  views  on  the  subject, 
and  the  prohibition  was  repealed. 

It  was  not  until  after  the  discovery  of  Ame- 
rica that  indigo  was  olHained  in  any  veiy  laige 
quantities  in  Europe.  The  plant  from  which  it 
is  prepared  was  found  growing  wild  in  most  of 
the  tropical  parts,  of  the  western 'hemisphere. 
Its  application  was  likewise  well  known.  We 
leam  from  the  authority  of  more  than  one  tra- 
veller, that  the  Aztecs,  the  unfortunate  abori- 
gines  of  Mexico,  were  well  aware  of  its  value  as 
a  dye,  and  that  it  was  commonly  employed  by 
them  in  giving  a  beautiful  hue  to  their  cotton 
fabrics.  During  the  last  century  the  cultivation  of 
indigo  has  been  almost  entirely  neglected  by  the 
Spanish  Mexicans,  from  the  preference  given  in 
Eujrope  to  the  indigo  of  Guatinuda,  or  central 
America,  and  the  failure  of  the  native  cotton 
manu&cture,  in  which  it  was  principally  used. 
Since  the  Mexicans  have  shaken  off  the  Spanisii 
yoke,  their  commercial  and  agricultural  pro- 
sperity has  become  a  subject  of  more  ratiooal 
interest  and  attention.  Attempts  are  now  there- 
fore being  made  to  revive,  among  other  branches 
of  industry,  the  cultivation  of  indigo.  A  little 
is  now  grown  on  the  western  coasts,  and  it  has 
been  introduced  into  the  valley  of  Cuautla.  In 
some  parts,  which  are  hot  and  marshy,  it  is  a 
natural  production  of  the  soil. 

The  indigo  of  Guatimala  was  long  priced  an 
the  best,  and  although  this  plant  was  cultivated 
in  the  West  Indies  and  other  parts  of  America, 
none  ever  approached  to  the  excellence  of  that 
of  Guatimala,  which  was  long  rated  in  commoroe 
as  of  unrivalled  quality.  This  plant  was  much 
cultivated  in  the  French  West  India  islands,  and 
the  government  of  the  parent  country  took  so 
great  interest  in  its  improvement,  as  to  appoint 
scientific  men  to  investigate  its  preparation,  and 
to  point  out  in  what  manner  it  was  susceptible 
of  improvement.  It  does  not  appear,  however, 
that  these  exertions  were  attaided  with  any  very 
beneficial  results,  and  although  much  was  sug- 
gested, periiaps  no  real,  oertiunly  no  veiy  impor- 
tant, improvements  were  introduoed  in  the  mode 
of  preparing  indigo.  That  prepared  by  the 
French  still  ranked  lower,  though  next  in  qua- 
lity to  the  produce  of  Guatimala. 

This  plant  was  for  some  time  cultivated  in 
great  abundance  in  Jamaica,  forming  one  of  its 
principal  articles  of  exportation  ;  but  a  tax  hav- 
ing been  lead  upon  it,  the  culture  of  sugar 
became  a  more  profitable  branch  of  agriculture. 
IfuUgofera  was  found  growing  spontaneously  in 
Carolina  in  the  year  1747,  and  so  abundantly, 
that  200,000  lbs.  were  shipped  to  England,  and 
sold  at  a  very  good  price,  though  it  was  not  quite 
so  well  prepared  as  the  French  indigo  ;  its  ftr- 
ther  cultivation  in  North  America  h^  not,  how- 
ever, been  very  extensively  prosecuted. 

In  the  year  1787  another  source  for  the  supply 
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of  Indigo  was  opened  by  the  French,  who  then 
l>egan  to  import  cotton  and  indigo  from  their 
settlement  at  Goree,  on  the  coast  of  Africa.  This 
dye  was  pronounced  by  the  English  dyers  to  be 
almost  eqnal  to  that  of  Guatimala,  and  superior 
to  erery  kind  of  West  India  indigo. 

£ngland,ihoiigh  now  occupying  so  commanding 
a  position  in  the  commercial  and  manufacturing 
world,  was  for  a  long  time  slow  not  only  in  ori- 
ginating inventions  and  improvements,  but  even 
in  adopting  those  of  other  nations.  A  long 
period  elapsed  after  the  disoorery  of  America, 
before  indigo  began  to  take  its  rank  among  the 
most  usefril  ingredients  of  the  English  dye-house. 
Richard  Hakluyt,  at  the  close  of  the  sixteenth 
century,  mentions  it  as  an  object  deserving  of 
inquiry,  as  at  that  time  it  was  not  known  in 
this  country  what  plant  produced  the  indigo. 
Instructions  were  therefore  given  to  discover 
whether  ^  Amiey  that  blue  colour,  be  a  natural 
commodity,  or,  if  it  be  compounded  of  an  herb, 
to  send  the  seed  or  root  with  the  order  of  sow- 
ing." The  French  name  of  indigo  is  miil ;  it  is 
known  under  that  term,  or  simply  nU^  in  South 
America,  whence  it  was  adopted  by  the  French 
and  Portuguese.  It  is  remarkalie  that  Mle  is 
the  Arabic  name  of  the  same  plant.  The  name 
by  which  it  is  designated  in  English  is  evidently 
a  corruption  of  the  ancient  indiouwty  but  on  its 
first  introduction  into  England  from  America,  it 
was  usually  known  as  anil.  In  C3iinese  it  is 
cidled  Hm  haam,  which  signifies  sky  blue. 

Indigo  from  America  was  for  a  long  period 
very  superior  to  that  obtained  from  the  East ; 
and  ahhongh  this  dyeing  Ingredient  was  recog- 
nised in  commerce  as  coming  from  the  East 
Indies,  it  was  imported  thence  in  small  quanti- 
ties^ and  of  so  indifferent  a  quality,  as  not  in  any 
way  to  compete  with  the  western  production. 
Scarcely  twenty  years  ago,  this  was  the  relative 
position  of  the  indigoes  from  America  and  Asia. 
Since  then  the  judicious  and  spirited  exertions 
of  a  few  enlightened  individuals,  have  shown, 
that  by  careful  cultivation  and  preparation,  its 
character  might  be  essentially  improved  in  the 
British  possessions  in  India.  At  the  present 
day  this  article  ranks  among  the  most  important 
objects  of  our  commerce  with  the  East  Indies, 
while  its  quality  has  been  raised  far  above  that 
received  from  South  America. 

Indigo  has  long  been  cultivated  in  Spain,  but 
is  on  the  decline  in  that  country,  owing  to  the 
more  &vouiable  circumstances  attending  its  cul- 
ture in  the  East  and  West  Indies.  During  the 
reign  of  Bonaparte,  and  his  attempted  restric- 
tions of  commerce,  it  was  also  tried  in  the  south 
of  Fiance  and  Italy,  but  proved  a  failure. 

The  colouring  matter  is  obtained  from  the 
whole  plant.  There  ore  two  modes  used  for  its 
extraction — it  is  fermented,  or  it  is  scalded.  The 
first  method  is  universally  practised  in  South 


America  and    the  West  Indies ;    and  almost 
wholly  by  the  English  factors  in  the  East. 

In  an  indigo  house,  where  the  fermenting 
process  is  pursued,  the  chief  apparatus  consists  of 
three  wooden  vats  of  different  sizes,  placed  on 
different  levels,  so  that  the  contents  of  the  first 
may  flow  into  the  second,  and  those  of  the  second 
into  the  third.-  The  plants,  on  being  cut,  are 
laid  in  the  first  or  steeping  vat,  in  sufficient 
quantity  to  fill  it  without  receiving  pressure, 
and  water  is  poured  over  them  until  it  rises  about 
three  inches  above  the  level  of  the  top  plants. 
A  frame  of  heavy  wooden  bars  is  then  laid  on 
the  vat  to  prevent  the  plants  from  rising  when 
in  fermentation.    This  state  is  generally  induced 
in  less  than  eighteen  hours.    The  contents  swell 
and  foam;  large  bubbles  of  gas  ore  formed,  which 
on  being  disengaged  appear  of  a  lively  green, 
and  tinge  the  whole  vat  of  the  eame  colour. 
When  at  the  highest,  the  fermenting  mass  is 
covered  with  a  brilliant  copper-coloured  scum, 
which  passes  into  violet  towards  the  end,  but 
the  pulp  and  liquor  remain  green.     The  gas 
given  off    during  the  process  is  infiommable. 
The  heaving  of  the  scum  is  so  powerful  as  often 
to  lift  up  the  heavy  wooden  frnme  above  men- 
tioned.   This  fermentation  is  carried  on  for  the 
purpose  of  extracting  all  the  grain  or  colouring 
matter  from  the  plont^  and  it  is  a  nice  point  to 
asoertain  the  exact  period  when  it  ought  to 
cease.    If  the  fluid  be  drawn  off  too  soon,  much 
of  the  pulp  is  left  behind,  and  if  too  la^  the 
tender  tops  of  the  plant  occasion  putrefaction, 
by  wiiich  all  the  dye  is  destroyed.    Many  plans 
have  been  suggested  to  discover  to  a  scientific 
certainty  the  most  advantageous  degree  of  fer- 
mentation.    Experiments  were    made    at    St 
Domingo,  when  the  French  poesessed  that  island, 
under  the  sanction  and  encouragement  of  the 
Chamber  of  Agriculture;  but  the  unsatisfactory 
result  only  served  to  convince  practical  men  that 
they  could  not  with  safety  trust  to  any  test  save 
thi^  of  experience.     In  order  to  ascertain  the 
Btate  of  fmnentation,  it  was  recommended  to 
dip  a  pen,  at  intervals  of  every  quarter  of  an 
hour,  into  the  contents  of  the  vat,  and  to  make 
with  it  a  few  strokes  on  paper:  when  the  marks 
thus  made  are  colourless,  it  is  the  proper  period 
for  arresting  the  fermentation.    Much  practical 
skill  is  required  in  seizing  on  this  moment,  in 
which  the  fermenting   mixture  assumes   the 
appearance  of  a  liquor,  holding  in  suspension 
a  distinct  green  pulp,  which  by  slight  agitation 
speedily  and  completely  separates  and  &Us  to 
the  bottom,  leaving  a  clear  gold-coloured  super- 
natant fluid.    The  whole  of  the  turbid  green 
liquor  is  then  dischaiged  from  the  steeping  vat, 
and  passes  into  the  second  vessel.     The  first 
vat  is  then  immediately  cleansed,  fresh  plants 
are  thrown  in,  and  the  work  proceeds  without 
intermission.     The  refuse  matter  is  carefrilly 
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removed  from  the  house  as  soon  as  taken  out. 
The  noxious  odour  of  this  refuse  occasions  the 
peculiar  unhealthiness  incident  to  the  occupa- 
tion. 

As  soon  as  the  liquor  is  received  into  the 
second  vat,  it  is  violently  heaten  hy  the  repeated 
fall  of  wooden  buckets,  full  of  holes,  and  fixed 
to  long  handles  moved  by  manual  labour  or 
other  power.  A  more  complicated  mechanical 
contrivance  is  sometimes  employed.  This  agita- 
tion of  the  parts,  by  checking  any  farther  fer- 
mentation, prevents  putridity,  and  especially 
promotes  the  separation  of  the  grain,  as  it  is 
technically  called,  or  the  dark  coloured  granular 
pulp,  which  is  the  indigo.  The  whole  of  the 
liquor  and  of  the  pulp  change  during  the  process 
from  green  to  deep  blue.  A  large  quantity  of 
air-bubbles  are  also  expelled  by  the  beating. 
Lime-water  is  most  usually  added  at  this  time, 
as  it  greatly  assists  in  the  formation  of  the  grain. 
When  the  grain,  on  being  left  in  a  quiescent 
state  for  a  brief  period,  separates  readily  from 
the  liquor  which  holds  it  suspended,  the  agita- 
tion is  stopped,  and  the  grain  slowly  subsides. 
The  same  degree  of  nicety  b  required  to  discover 
the  exact  point  for  the  cessation  of  agitation  as 
for  determining  that  of  fermentation.  If  too 
little  beaten,  the  grain  will  not  be  sufficiently 
separated;  if  too  much,  a  second  fermentation 
would  be  excited,  which  would  alter  the  dye, 
spoil  its  colour,  and  make  what  is  called  buna 
indigo.  From  time  to  time,  therefore,  a  little  is 
drawn  off  and  examined. 

When  the  grain  is  precipitated,  the  liquor 
floating  on  the  top  is  drawn  off  by  means  of 
cocks,  and  suffered  to  run  to  waste;  caro  being 
taken  to  avoid  mixing  it  with  any  brook  or 
cattle  pond,  as  it  contains  poisonous  qualities 
which  would  be  fatal  to  AnimAla  who  might 
drink  it.  The  thick  pulpy  matter  is  then  dis- 
charged into  the  third  or  lowest  vat,  and  after  it 
is  still  more  disencumbered  of  superfluous  water, 
it  is  laded  into  common  sacks.  These  are  hung 
up  that  the  water  may  drain  off,  the  indigo  itself 
being  too  thick  to  pass  through.  After  draining 
it  is  transferred  to  small  wooden  boxes^  where 
it  is  fiEurther  dried  by  exposure  to  alternate  sun 
and  shade. 

In  the  indigo  factories  of  Bengal,  some  part 
of  the  moisture  b  driven  off  by  the  direct  appli- 
cation of  fire  heat.  Thb  b  done  after  the 
colouring  particles  have  been  separated  from  the 
solution  by  beating.  The  indigo  is  then  removed 
from  the  agitation  vat  into  a  boiler,  the  bottom 
only  of  which  b  of  iron,  while  the  sides  are 
built  up  of  solid  masonry.  Of  course  only  thb 
bottom  can  be  exposed  to  the  action  of  the  fire, 
by  which  circumstance  the  efficiency  of  the 
vessel  b  importantly  diminished;  fuel  b  wasted, 
because  that  portion  of  the  heated  air  which 
should  apply  to  the  sides,  is  prematurely  drawn 


off  into  the  chimney;  time  is  lost,  since  the  fluid 
will  necessarily  impart  to  the  masonry  a  portion 
of  the  heat  which  it  is  made  to  imbibe;  and«  for 
thb  last  reason,  the  liability  of  the  indigo  to 
the  far  greater  evil  of  charring  b  much  aug- 
mented. If  a  better  arrangement  were  provided 
for  thb  purpose,  the  process  would  be  materially 
simplified,  and  might  be  carried  farther  than  b 
now  consbtent  with  prudence. 

When  the  indigo  is  brought  by  this  means  to 
that  degree  of  consistence  which  b  safely  prac- 
ticable, the  thickened  fecula  b  transferred  to 
large  cloths  wherein  the  evaporation  is  further 
continued  by  exposure  to  atmospheric  influ- 
ence. 

This  intermedbte  operation  of  boiling  is  con- 
sidered to  be  beneficial  in  arresting  a  second  fer- 
mentation of  the  fecula,  to  which  it  is  sometimes 
liable  during  the  process  of  draining,  while  the 
fiurther  advantage  b  obtuned  of  holding  in  solu- 
tion the  gummy  and  other  matter  unavoidably 
extracted  with  the  colouring  matter.  Thb 
extraneous  part  thus  passes  off  with  the  water, 
and  leaves  the  indigo  in  a  purer  state.  Tlie 
superior  quality  of  ihe  Bengal  indigo  b  attri- 
buted to  this  method  of  preparation. 

If  dried  hastily  in  the  sun  it  is  apt  to  become 
brittle.  When  all  moisture  b  expelled,  and  the 
substance  b  quite  solid,  it  is  cut  into  square 
cakes.  The  process  b  not  yet,  however,  com- 
pleted. If  exported  in  this  state  it  would 
speedily  become  mouldy;  a  second  fermentatioD 
is  therefore  necessary.  To  produce  thb  the 
cakes  are  heaped  in  a  cask,  and  simply  snflered 
to  remain  there  for  about  three  weeks.  Duriqg 
this  time  they  undergo  a  d^^ree  of  fermentation; 
they  become  heated,  moisture  exudes  from  the 
surfiice,  a  most  disagreeable  odour  is  emitted, 
and  finally  the  cakes  are  covered  with  a  fine 
white  meal.  They  are  then  taken  out  .and  dried 
in  the  shade  for  five  or  six  days,  when  they  are 
in  a  fit  state  to  be  packed  for  exportation. 

The  second  method  by  scalding,  instead  of 
fermentation,  was  first  proposed  for  adoption  by 
Dr  Roxburgh,  and  its  great  advantages  over  the 
usual  process  were  forcibly  pointed  out.  The 
method  of  obtaining  the  colouring  matter,  how- 
ever, by  boiling  the  plant  was  by  no  means  the 
invention  of  Dr  Roxburgh,  although  that 
gentleman  has  the  merit  of  investigating  sden- 
tificaUy  the  peculiar  nature  and  properties  of 
indigo,  and  of  adopting  and  recommending  a 
treatment  of  it  in  accordance  with  his  more 
enlightened  views  on  the  subject.  The  Hindoos 
and  the  E^ptians  both  pursue  this  apparently 
more  simple  process. 

In  Egypt  the  plants  are  dried  previously  to 
being  put  into  an  earthen  jar  with  hot  water. 
They  are  then  worked  with  a  palm  branch,  in 
the  manner  of  churning,  until  the  whole  of  the 
colour  is  pressed  out.    The  liquid  is  next  strained 
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tlirough  the  bark  of  a  tree  into  another  jar. 
It  is  left  there  for  eight  or  nine  days,  during 
"which  time  part  of  the  water  escapes  by  trick- 
ling through  a  small  aperture  half  way  down 
the  side  of  the  containing  yessel,  leaving  the 
sediment  at  bottom.  This  redduum  is  after^ 
wards  poured  into  a  broad  but  very  shallow  hole 
formed  in  the  sand,  which  absorbs  the  remaining 
liquid,  and  leaves  the  indigo  in  solid  cakes  on 
the  surface. 

The  Hindoo  method  at  Ambore  is  somewhat 
similar,  though  more  elaborate.  The  plants  are 
first  boiled  in  earthen  pots  of  about  eighteen 
inches  in  diameter,  disposed  in  the  gi'ound  in 
excavated  ranges,  from  twenty  to  thirty  feet  long, 
and  one  broad,  according  to  the  number  used. 
When  the  boiling  has  extracted  all  the  colouring 
matter  ascertainable  by  the  colour  exhibited,  the 
extract  is  immediately  poured  into  another  small 
jar  fixed  in  the  ground  for  its  reception,  and  it  is 
then  filtered  through  a  cloth,  and  laded  by  means 
of  small  pots  into  a  larger  jar  disposed  in  adjoining 
higher  ground.  The  contents  of  the  laiger  jar, 
when  three-quarters  fiill,  are  agitated  with  a 
split  bamboo  extended  into  a  circle,  having  a 
diameter  from  thirteen  to  twenty  inches;  this 
hoop  is  twisted  with  a  sort  of  coarse  straw,  with 
which  the  manu&cturer  proceeds  to  beat  or  agi- 
tate the  extract  until  a  granulation  of  the  fecula 
takes  place.  This  operation  occupies  nearly 
three-quarters  of  an  hour.  A  precipitant  com- 
pound of  red  earth  and  water,*  about  four  quarts, 
is  poured  into  the  jar.  The  whole  stands  during 
the  night;  in  the  morning  the  supernatant  liquor 
is  drawn  off  through  apertures  in  the  side  of  the 
jar,  the  lowest  reaching  to  within  five  inches  of 
the  bottom,  thus  leaving  just  sufficient  space  to 
retain  the  fecula,  which  is  taken  out  and  dried 
in  bags. 

The  method  by  scalding  has  only  been  very 
partially  adopted  among  the  English  in  the  East; 
the  dyers  of  thu  country  not  reporting  fevour- 
ably  of  indigo  thus  made.  It  is  said  that  it 
contains  much  less  colouring  matter  than  that 
obtained  by  fermentation,  and  that  the  dye  pro- 
duced is  not  so  permanent. 

The  indigo  factories  in  the  East  Indies  are 
conducted  very  differently  from  those  in  the 
West,  on  account  of  the  dissimilar  circumstances 
of  the  population  of  the  two  countries.  In  the 
West  Indies  the  indigo  plantations,  and  the 
works  connected  with  its  preparation,  are  all  the 
same  property,  and  under  the  same  superinten- 
dence. In  Ben^l  and  other  of  the  British 
possessions  in  India  the  cultivation  isexchisively 

*  Tliis  red  earth  and  water  debase  the  indigo.  In 
the  northern  parts  of  the  coaat  of  Coromandel  the 
natiyes  use  a  cold  infusion  of  the  bark  of  the  jambo- 
lonjr  tree  (jamhclifera  pedunctdataj^  which  is  a  very 
powerfal  astringent  to  precipitate  their  indigo.  This 
indigo  is  of  a  very  good  quality.— i>r  RoxUtrgh, 


left  to  the  Ryots,  or  native  farmers,  who  are 
provided  with  seed  by  the  fiictor,  and  bound  to 
deliver  at  a  certain  rate  of  price  the  whole  of 
the  plants  produced  from  these  seeds.  The  cul- 
tivators, in  consequence  of  failures  in  crops,  or 
other  accidents,  too  frequently  require  advances 
from  their  employer;  and  thus,  though  nominally 
free,  they  are  in  reality  subjected  to  him,  and 
compelled  to  raise  the  indigo  exclusively  for  the 
supply  of  his  fiictory.  These  factories  are  generally 
on  a  very  large  scale,  by  which  a  much  greater 
quantity  of  colouring  matter  is  produced,  than 
would  result  if  natives  were  employed  in  its 
preparation  as  well  as  in  its  cultivation.  It  is 
calculated  that  in  the  European  method  one  man 
can  bring  to  issue  one  vat,  containing  fifty  bundles 
of  indigo  plants,  which,  according  to  quality, 
will  afibrd  from  ten  to  thirty  pounds  of  indigo; 
whereas  by  the  Indian  method,  one  man  employed 
during  the  same  time  wiU  produce  only  one 
pound  of  indigo. 

The  extensive  indigo  fiMstories  are  nearly 
always  remote  from  the  seat  of  the  English 
precedencies.  The  superintendence  of  an  esta- 
blishment is  seldom  intrusted  to  any  but  one  of 
its  proprietors;  who,  entirely  excluded  from  the 
society  of  his  countrymen,  consents  to  many 
privations,  with  the  hope  that  in  a  few  years  he 
may  reap  sufficient  wealth  to  ensure  to  his  future 
life  those  enjo3rments  for  whose  possession  he  has 
been  willing  to  sacrifice,  as  it  were,  a  part  of  his 
existence.  As  soon  as  he  has  accomplished  this 
end,  he  usually  resigns  his  situation  to  a  junior 
partner,  who  pursues  the  same  course. 

These  expectations  are  not,  however,  always 
fulfilled.  The  profits  of  an  indigo  property  are 
in  some  seasons  greater  than  those  afforded  by 
almost  any  other  investment.  One  acre  of  rich 
land,  by  proper  cultivation  and  management, 
may  be  made  to  yield  annually  600  pounds  of 
indigo,  and  in  some  years  indigo  of  the  best 
quality  has  in  England  been  as  high  priced  as 
eleven  shillings  per  pound.  According  to  both 
Edwards  and  Stedman,  300  pounds  are  produced 
on  ordinary  land,  and  the  labour  of  four  persons 
is  required  for  the  cultivation  of  five  acres,  and 
the  subsequent  preparation  of  the  produce. 

The  large  returns  consequent  on  favourable 
crops,  and  the  high  prices  of  the  home  market 
for  a  few  successive  years,  lead  to  the  belief  that 
the  profits  will  always  be  thus  excessive;  and 
although  the  frequent  and  disastrous  casualties 
which  follow  these  periods  of  prosperity,  should 
excite  doubts  as  to  itie  realization  of  all  the 
extravagant  expectations  which  are  so  sanguinely 
indulged,  yet  the  confidence  which  each  person 
has  in  his  own  peculiar  "luck,"  or  superior 
management,  too  readily  induces  him  to  become 
a  participator  in  the  cares  and  hopes  of  an  indigo 
factory. 

It  might  be  supposed  that  establishments  thus 
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superintended  by  persona  who  are  deeply  iaier^ 
ested  in  their  saooeaa^  would  be  conducted  in  the 
best  poeeible  manner;  while  impxoYementa  would 
be  continually  suggesting  themselves,  by  which 
favourable  results  might  be  attained  with  gieater 
certainty.  Surprise  must  therefore  be  excited 
when  we  find  that  very  little  soientifia  know- 
ledge is  engaged  in  the  pursuit,  and  tiiat  the 
whole  is  aonnged  and  conducted  by  means  at 
variance  with,  philosophical  principles,  a  due 
attention  to  which  might  often  produce  totally 
different  results. 

Until  within  the  last  few  years,  since  the 
appointment  of  Lord  William  Bentinck  as  gover- 
nor-general of  India,  Europeans  were  not  allowed 
to  take  the  land  in  their  own-hands  for  agricul- 
tural purposes,  and  they  were  therefore  of  neces- 
sity dependent  on  native  industry  for  the  pro- 
duce of  the  soil.  The  cultivati<»i  of  indigo  was 
thus  left  to  the  care  of  the  indolent  and  preju- 
diced Hindoo,  who  from  age  to  age  is  fbund 
obstinately  punning  the  same  track,  without 
deviation  or  improvement,  making  no  attempt 
to  discover  the  cause,  or  arrest  the  progress  of 
those  ravages  so  often  fiital  to  his  whole  erop, 
but  which  the  superior  intelligence  of  skilful 
European  agriculturists  might  perhaps  suoeess- 
fiilly  combat. 

The  uncertainty  of  thb  production,  though 
in  the  present  day  more  known  and  felt  in  the 
East,  was  equally  great  in  the  West  Indies  dur- 
ing the  time  when  its  cultivation  formed  thoe 
an  object  of  importance.  In  a  statement  of  the 
comparative  advantages  of  different  crops^  Mr 
Edwards,  after  dwelling  on  the  extreme  produc- 
tiveness of  indigo,  thus  continues :  **  Unhappily, 
however,  the  golden  hopes  which  speculations 
like  these  liave  raised  in  the  minds  of  thousands 
have  vanished  on  actual  experiment  like  visions 
of  the  morning.  I  think  I  have  myself,  in  the 
course  of  eighteen  years  in  the  West  Indies, 
known  at  least  twenty  persons  commence  indigo 
planters,  not  one  of  whom  has  left  a  trace  by 
which  I  can  now  point  out  where  his  plantation 
was  situated,  except  perhapa  the  remains  of  a 
ruined  cLatern  covered  by  weeds  and  defiled  by 
reptiles.  Many  of  them  too  were  men  of  know* 
ledge,  foresight,  and  property.  That  they  failed 
is  certain^  but  of  the  causes  of  their  failure  I 
confess  I  can  give  no  satisfactory  aooount.  I 
was  told  that  diat^pointment  trod  close  at  their 
heels  at  every  step.  At  one  time  the  fermenta- 
tion was  too  long  continued,  at  another  the  liquor 
was  drawn  off  too  soon.  Now  the  pulp  was  not 
duly  granulated,  and  now  it  was  worked  too 
much.  To  these  inconveniences,  for  which  prac- 
tice would  doubtless  have  found  a  remedy,  were 
added  others  of  much  greater  magnitude, — the 
mortality  of  the  negroes  from  the  vapour  of  the 
fermented  liquor,  the  failure  of  the  seasons,  and 
the  ravages  of  the  worm.    These  or  some  of 


these  evils  drove  them  at  length  to  other  pmsoits 
where  industry  might  find  a  surer  recompense." 

To  this  melancholy  statement  may  be  added 
the  feet,  that  of  all  the  productiona  that  have 
been  made  objects  of  great  commercial  specula- 
tion, not  one  has  of  late  years  so  tended  to  swdl 
the  sad  list  of  bankruptcy  and  ruin  as  indigo. 

The  prepared  indigo  of  commerce  is  nanally 
imported  in  square,  or  oblong  cakes,  of  an  intense 
blue  colour,  approaching  to  black.  The  specific 
gravity  of  the  best  quality  is  small.  It  has  a 
peculiar  and  disagreeable  smell. 

There  is  no  article  of  commerce  which  fluctu- 
ates more  in  its  price,  and  is  of  greater  variety 
of  quality  than  indigo.  It  is  distinguished 
according  to  its  different  shades  of  colour,  arising 
from  the  manner  of  its  preparation,  and  the 
proportion  of  foreign  substances  with  which,  it 
is  mixed.  The  principal  shades  are  blue,  violet, 
and  copper  colour;  ihe  blue  being  the  best 
quality.  These  are  again  subdivided  into  fine, 
good,  and  middling.  The  indigo  whicK  is 
imported  from  different  countries  is  known  in 
commerce  by  its  relative  value,  and  accordingly 
there  are  no  less  than  twenty-four  kinds  in  the 
English  market,  each  bearing  a  different  price, 
varying  through  all  the  intermediate  proportions 
firom  Bs.  6d.  to  2f.  per  lb,;  Bengal  is  the  best, 
and  Manilla  indigo  the  worst  in  quality.  In 
18^1,  7,307,313  lbs.  of  indigo  were  imporUd 
into  England.  The  duty  on  that  coming  from 
British  possessions  is  QcLy  on  other  sorts  4d, 
per  lb. 

However  carefully  indigo  may  be  prq[»ared, 
there  are  always  more  or  less  of  impurities  mixed 
up  with  it.  The  relative  quantity  of  these  is 
ascertained  by  the  specific  gravity  of  the  indigo^ 
which  is  lighter  in  proportion  to  its  purity. 
Bergmann  found  that  the  best  indigo  which  he 
could  procure  contained  more  than  half  of 
extraneous  matter,  being  in  these  proportions: — 
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Proust,  on  subjecting  indigo  toanaljrsis,  found 
it  to  contain  a  laige  proportion  of  magnesia. 
This  substance  has  very  angular  chemical  pro- 
perties. It  is  now  well  asoertained  to  be  com- 
posed of  the  fecula  of  the  plants  combined  with 
oxygen,  to  which  it  has  so  great  an  affinity  that 
its  transition  from  green  to  blue  on  exposure  to 
the  atmosphere  is  instantaneous.  Pure  indigro 
is  insoluble  in  water,  alcohol,  ether,  or  oils; 
neither  alkalis  nor  earths  have  any  action  on  it, 
nor  have  any  of  the  acids  hitherto  tried,  except 
the  nitric  and  sulphuric.  Nitric  acid  converts  its 
colour  into  a  dirty  white,  and  finally  decomposes 
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it  completely.  Sulphuric  acid  difisolvee  it,  and 
cauBea  it  to  acquire  a  more  livelyy  though  a  lees 
durable  colour  than  it  naturally  poaooooefl.  This 
peculiarity  has  been  taken  advantage  of  by  the 
dyers,  and  sulphate  of  indigo,  under  the  name 
of  Saxon  blue,  is  a  well  known  ingredient  of 
the  dye-house.  Its  application  was  first  disooY- 
ered  and  carried  on  in  Saxony  in  the  year  1740« 
whence  its  name.  That  powerful  chemical 
agent,  chlorine,  instantly  decomposes  indigo. 

This  valuable  dye  has  a  strong  affinity  for 
almost  every  species  of  fibrous  texture,  whether 
animal  or  vegetable;  it  can  therefi>n  impart  to 
nil  descriptions  of  stuff  a  very  permanent  colour, 
without  the  assistance  of  a  mordant.  By  the 
superiority  and  richness  of  its  dye,  the  fiicility 
with  which  it  is  worked,  and  the  other  advan- 
tages attending  its  employment,  indigo  has  nearly 
superseded  the  European  woad  as  a  first  colour; 
woad  being  now  rarely  used  except  as  an  auxil- 
iary. Indigo  can  only  be  applied  as  a  dye  in  a 
state  of  solution,  and  must  consequently  be 
deprived  of  its  oxygen,  to  be  rendered  again 
soluble  in  water.  Ingredients  therefore,  having 
a  strong  affinity  for  oxygen,  are  mixed  in  the 
vat  together  with  the  indigo,  whereby  it  is  again 
held  in  a  state  of  solution.  To  produce  this 
effect,  the  dyers  usually  employ  protoxide  of 
iron,  to  deoxidize  it,  and  lime  water  to  render 
it  soluble  in  its  yellow  green  state.  Bancroft 
considers  that  its  colouring  matter  is  somewhat 
injured  by  this  process,  and  supposes  that  the 
very  durable  blue  dyes  of  some  nations,  in 
different  parts  of  Asia  and  Africa,  are  derived 
from  the  indigo  plant  employed  when  the  colour 
is  first  extracted  by  steeping  and  fermentation. 
The  Chinese  are  said  thus  to  apply  this  dye,  and 
the  Africans  use  it  in  a  way  nearly  similar.  Mr 
Clarkson  has  remarked  that  the  dyes  of  Africa 
are  superior  to  those  of  any  other  part  of  the 
globe.  The  blue  produced  there  is  so  much 
more  beautiful  and  permanent  than  that  which 
is  extracted  from  the  same  plant  in  other  coun- 
tries, that  many  have  been  led  to  doubt  whether 
the  African  cloths  brought  into  this  country 
were  dyed  with  indigo.  It  was  believed  that 
this  vivid  and  permanent  African  colour,  which 
obtained  more  lustre  by  repeated  washings,  must 
have  been  derived  from  some  other  pLmt,  or 
extracted  from  some  of  the  woods  of  the  coimtry 
celebrated  for  imparting  b«)autiful  colours.  It 
lias,  however,  been  clearly  ascertained,  that  the 
balls  of  indigo,  prepared  by  the  Africans,  are 
simply  the  leaves  rolled  up.  Two  or  three  of 
these  balls  have  been  procured,  and  subjected  to 
chemical  examination. 

M.  Adanson,  in  noticing  the  indigo  cultivated 
by  the  negroes  in  Senegal,  observes  that  these 
people  do  not  take  much  trouble  to  draw  the 
dye  out  of  the  plant.  The  leaves  are  gathered 
at  any  time  In  the  year,  and  merely  ponnded  in 


a  mortar  till  reduced  to  a  paste.  This  paste  is 
made  up  into  leaves  in  order  to  be  preserved  dry. 
When  required  for  use  it  ia  dissolved  in  a  kind 
of  ley,  made  of  the  ashes  of  an  unctuous  plant 
which  grows  in  the  fields,  and  is  called  by  the 
natives  rAant,-— in  this,  the  doth  to  be  dyed  is 
immersed.  It  is  supposed  that  indigo  in  this 
state,  will  keep  as  long  as  that  which  has  received 
the  usual  preparation;  but  the  enhanced  expense 
of  freight  caused  by  the  much  greater  bulk  of 
the  article  thus  simply  prepared.  Lb  perhaps  a 
sufficient  objection  to  its  importation  in  that 
form. 

Indigo  is  imported  into  England  at  a  duty  of 
threepence  per  pound  for  that  grown  in  British 
possessions;  the  addition  of  another  penny  per 
pound  is  placed  on  that  coming  from  foreign 
ports. 

The  average  quantity  of  this  substance  annu- 
ally imported,  for  the  last  five  years,  is  27,342 
chests  of  l^ast  Indian,  weighing  from  2  to  8 
cwt.  each;  and  9,161  serous,  Spanish,  weighing 
about  250  lbs.  each;  a  considerable  portion  of 
whidi  is  re-exported  to  the  continent  of  Europe. 

Another  species  of  indigo  was  discovered  by 
Dr  Roxburgh,  to  which  he  gave  the  name  of 
emrulea^  from  the  beauty  of  its  colour.  It  is  an 
enct  shrubby  species,  growing  naturally  in  some 
parts,  of  India,  on  dry,  bairen,  uncultivated 
grounds,  to  the  height  of  from  one  to  tliree  feet, 
and  stiU  higher  in  a  better  soil.  It  mainly 
resembles  the  indiffcfera  argenUa,  somewhat 
difi«ring  from  that  plant  in  the  shape  and  growth 
of  its  leaves.  A  much  finer  indigo  of  a  lighter 
colour  was  obtained  from  it,  and  in  a  larger  pro- 
portion, than  from  the  common  plant.  Eight 
pounds  of  these  leaves  gave  two  hundred  and 
forty  grains  of  indigo.  Another  species  of  indigo, 
called  by  Thunberg  the  MU^fera  arhorea,  was 
cultivated  by  the  Dutch  colonists  at  the  Cape  of 
Good  Hope. 

In  the  year  1792  Dr  Roxburgh  transmitted 
home  a  sample  of  indigo  prepared  from  the  leaves 
of  a  q>eeies  of  rose  bay,  which  he  distinguishes 
by  the  name  of  nerium  iinctorium.  From  the 
excellent  quality  of  this  indigo,  and  other  advan- 
tages attending  its  cultivation  and  preparation, 
it  might  have  been  supposed  that  the  nerium 
indigo  would  quickly  have  become  an  article  of 
commerce,  and  have  been  in  much  request  among 
our  dye-houses;  but  it  has  not  yet  taken  its  place 
among  the  imported  eastern  productions,  though 
it  should  seem  that  the  extensive  cultivation  of 
this  tree  would  be  attended  with  much  less 
labour  and  cost,  and  offer  a  greater  certainty  of 
profit  than  the  common  indigo  plant. 

The  nerium  grows  plentifully  throughout  the 
Camatic,  and  in  every  part  of  tiie  Circars  where 
there  are  hills  and  mountains,  being  an  extent 
of  about  a  thousand  miles  in  length.  Near 
inhabited  places  it  is  so  often  cut  down  for  fire 
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wood,  that  in  such  situations  it  is  always  found 
in  the  state  of  a  very  small  tree,  or  a  large  bush. 
But  when  suffered  to  reach  its  full  growth,  it 
attains  to  the  height  of  from  eleven  to  fifteen 
feet  up  to  the  branches.  Its  trunk,  which  is  of 
an  irregular  shape,  is  about  a  foot  and  a  half  to 
two  feet  in  diiuneter.  Its  bark,  when  old,  is 
scabrous,  but  when  young  smooth  and  ash- 
coloured.  The  wood  of  this  tree  is  remarkably 
white  and  close  grained,  in  appearance  resem- 
bling ivory.  The  leaves  are  oval,  pointed,  toler- 
ably smooth,  and  of  a  pale  green  colour;  they 
are  very  numerous,  and  when  full  grown,  from 
SIX  to  ten  inches  long,  and  from  three  to  four 
inches  broad.  To  cause  a  greater  production  of 
leaves,  it  should  be  cut  low  as  the  mulbeny 
trees  are  for  feeding  silkworms,  and  like  them, 
the  oftener  it  is  cut  down  the  greater  is  its  dis- 
position to  increase.  Many  shoots  issue  from 
the  old  stumps,  and  in  the  space  of  one  year 
these  shoots  grow  to  various  heights — ^irom  one 
to  ten  feet,  according  to  the  nature  of  the  soil 
and  season.  The  leaves  fell  at  the  commence- 
ment, or  during  the  colder  part,  of  the  year.  In 
March,  or  the  beginning  of  April,  the  young 
leaves  together  with  the  flowers  first  make  their 
appearance.  Towards  the  end  of  April,  those 
which  were  earliest  in  unfolding  attain  to  their 
full  size.  This  period  was  found  by  Dr  Rox- 
burgh to  be  the  most  favourable  for  gathering 
the  leaves;  about  this  time  also  it  ceases  flower- 
ing, and  many  of  the  seed  vessels  become  per- 
fectly formed,  though  the  seeds  do  not  ripen 
until  January  or  February.  The  leaves  remain 
in  a  fit  state  for  gathering  until  about  the  end  of 
August,  when  they  begin  to  acquire  a  yellow, 
rusty  tinge,  and  are  gradually  cast.  The  colour- 
ing matter  resides  in  the  leaves  alone;  all  trials 
to  extract  any  firom  the  twigs  proved  unsuccessful. 
Indigo  is  prepared  from  these  leaves  in  the  same 
manner  as  from  the  indigo  plant  by  the  scalding 
process.  The  leaves  of  the  nerium,  unlike  those 
of  the  common  indiffofera,  will  not  yield  their 
colour  to  cold  water,  but  by  hot  water  it  is  readily 
extracted.  Hard  spring  water  is  found  preferable 
in  increaung  the  quantity  and  improving  the 
quality  of  the  indigo.  After  being  exposed  to 
the  action  of  the  fire  for  about  three  hours,  the 
leaves  begin  to  assume  a  yellow  hue,  then  the 
scalding  has  been  sufficiently  pursued,  and  as  the 
agitation  and  precipitation  do  not  consume  a 
longer  time,  the  whole  process  is  very  speedily 
completed.  From  two  to  three  hundred  pounds 
of  green  leaves  yield  one  pound  of  indigo* 

Mr  Marsden,  in  his  valuable  history  of  Sumatra, 
mentions,  that  the  Inhabitants  of  that  island 
have  a  kind  of  indigo  which  seems  to  be  peculiar 
to  their  country.  They  call  it  tarroom  attar. 
Totally  unlike  the  common  indigo,  it  Is  a  vine 
or  creeping  plant,  with  leaves  four  or  five  inches 
long,  in  shape  like  a  laurel,  but  finer,  and  of  a 


dark  green  colour.  Its  qualities  are,  however, 
precisely  the  same  as  those  of  the  common 
indigo;  there  is  no  difference  in  their  ooloursy 
they  are  prepared  in  the  same  manner,  and  used 
indiscriminately,  no  preference  being  given  to 
one  above  the  other,  except  that  the  akkar,  by 
reason  of  the  superior  size  of  its  leaves,  yields  a 
greater  proportion  of  sediment. 

The  people  of  Sumatra  do  not  manufiKtove 
either  sort  of  their  indigoes  into  a  solid  substance, 
as  is  practised  elsewhere  in  the  East,  and  in  the 
West  Indies.  They  merely  soak  and  maceiafte 
the  stalks  and  branches  for  some  days  in  wato", 
then  boil  it,  and  work  with  their  hands  some 
quick-lime  among  it,  with  leaves  of  a  species  of* 
fern,  for  fixing  the  colour.  They  then  drain  it 
off  and  use  it  in  its  liquid  state. 

The  Japanese  cultivate  three  other  plants — ^the 
pofyffontun  chinetuef  barbatum^  and  avicularey  for 
the  same  purpose,  and  procure  from  each  of  them 
a  beautifiil  blue  colour  resembling  that  from 
indigo.  They  dry  the  loaves,  then  pound  them 
and  mix  them  up  into  small  balls  or  cakea,  whidi 
are  sold  in  the  shops  ready  for  use.  When  they 
are  to  be  used  they  boil  these  cakes  in  water, 
adding  some  ashes  to  the  decoction.  This  liquid 
dye  is  equally  available  for  linen,  saXky  and 
cotton. 

WoAD  CisatistinctoriaJ.  Natural  family  erai- 
dftra;  class  Uiradynamiay  of  Linneus.     This 
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plant  was  at  a  very  early  period  employed  as  a 
colouring  matter  by  the  ancient  Britons.  It  was 
anciently  called  gloitum  from  the  celUc  word 
ffkuy  blue,  whence  Glastonbury  derived  its  name. 
The  ancient  Britons,  when  first  invaded  by  the 
Romans,  were  in  the  practice  of  staining  their 
bodies  of  a  blue  colour  with  some  preparation  of 
this  substance;  thence  also  is  supposed  to  be 
derived  the  name  Briton  fipom  the  oeltic  briika, 
paint. 

This  plant  was  also  believed  to  destroy,  by  its 
simple  application,  all  roughness  and  inequali- 
ties of  the  skin.  Pliny,  in  his  description  of 
it,  while  he  notices  its  use  by  the  dyers, 
chiefly  dweUs  upon  its  medicinal  qualities.  This 
plant  is  biennial,  having  a  large  woody  root, 
which  penetrates  deep  into  the  ground.    The 
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stem  is  from  three  to  four  feet  high,  and  about 
half  an  inch  in  diameter,  dividing  into  seyeral 
branches,  which  are  loaded  with  many  leaves  of 
a  lucid  green  colour,  and  sitting  close  to  the 
stalk.  They  are  thick,  and  of  a  long  oval  form, 
terminating  in  obtuse  points,  generally  about  a 
foot  long,  and  half  a  foot  broad  in  their  widest 
part.  The  branches  are  surmounted  by  small 
yellow  flowers,  disposed  in  panicles ;  these  appear 
in  July,  and  are  succeeded  by  seeds,  which  come 
to  maturity  in  September.  The  soil  in  which 
this  plant  succeeds  best  is  a  gentle  hazel  loam, 
whose  parts  will  easily  separate ;  that  is^  a  medium 
between  a  light,  sandy,  and  a  stiff,  moist  soU. 
Three  or  four  crops  are  usually  obtained  in  one 
year.  The  first  when  the  stems  begin  to  turn 
yellow  and  the  flowers  are  about  to  appear;  the 
others  at  successive  intervals  of  six  weeks,  or 
more,  according  to  the  temperature  of  the 
climate.  The  two  first  gatherings  render  the 
best  woad.  The  plants  are  mowed  down  with 
a  scythe,  and  as  soon  as  collected  are  waslied  in 
a  stream  of  water,  and  dried  in  the  sun.  The 
desiccation  must  be  rapidly  performed ;  if  the 
season  be  unfavourable,  and  the  woad  be  exposed 
to  rain,  it  will  run  the  hazard  of  being  spoiled. 
A  single  night  is  sometimes  sufficient  to  turn  it 
black.  Immediately  on  being  dried  from  the 
effects  of  the  washing,  it  is  conveyed  to  a  mill, 
resembling  the  oil  and  tan  mills,  and  is  ground 
into  a  smooth  paste.  If  this  process  were  defer- 
red for  any  time  it  would  speedily  putrefy,  and 
emit  an  intolerable  and  unwholesome  odour. 
This  paste  is  laid  in  heaps,  which  are  pressed 
close  and  smooth,  and  then  covered  to  protect 
them  from  rain.  A  blackish  crust  is  soon  formed 
on  the  outside,  which,  if  it  happen  to  crack,  is 
carefully  reunited.  Should  this  be  neglected, 
little  worms  would  be  produced  in  the  cracks, 
and  the  woad  lose  part  of  its  strength.  After 
remaining  thus  covered  a  fortnight,  the  heaps 
are  opened,  and  the  crust  rubbed  and  mixed 
with  the  inside.  This  matter  is  then  formed 
into  solid  balls,  which  are  pressed  into  a  com- 
pact substance  in  wooden  moulds.  These  balls 
are  dried  upon  hurdles ;  if  exposed  to  the  sun 
they  turn  black  on  the  outside,  but  in  a  sheltered 
place  they  become  of  a  yellowish  hue.  Dealers 
in  this  commodity  usually  prefer  the  first, 
though  it  is  said  that  there  is  really  no  material 
difference  between  the  two  descriptions.  Grood 
balls  are  distinguished  by  their  superior  weight, 
and  by  exhibiting,  on  being  rubbed,  a  violet 
colour  within. 

These  balls  require  a  farther  preparation 
before  they  can  be  converted  to  the  purpose  of 
dyeing.  They  are  first  beateji  with  wooden 
mallets  on  a  brick  or  stone  floor,  until  they  are 
reduced  to  a  coarse  powder.  This  is  heaped  up 
into  the  middle  of  the  apartment  to  the  height 
of  about  four  feet,  space  being  left  to  allow  a 


sufficient  passage  round  the  sides ;  it  is  then 
moistened  with  water,  which  speedily  induces 
fermentation,  and  thick  fetid  fumes  are  emitted. 
The  heap  is  daily  moistened  and  stirred  about 
with  shovels,  for  the  space  of  twelve  days,  after 
which  period  it  is  moved  less  frequently,  and 
without  being  watered.  At  length  it  is  made 
into  a  heap  for  the  dyer.  Dr  Bancroft  observes, 
that  the  proper  mode  of  conducting  the  fermen- 
tation, and  the  exact  time  at  which  it  ought  to  be 
stopped,  still  remain  so  uncertain,  that  those  who 
make  it  their  business  to  prepare  woad  have  no 
decided  facts  or  indications  to  govern  their  man- 
agement in  this  respect;  and  the  goodness  of  any 
particular  quantity  can  never  be  ascertained 
otherwise  than  by  actual  use.  The  powder  thus 
prepared  gives  only  brownish  tinctures  of  difler- 
ent  shades,  to  aqueous,  spirituous,  or  alkaline 
menstrua ;  rubbed  on  paper  it  communicates  a 
green  stain.  If  the  powder  be  diluted  with 
boiling  water  and  allowed  to  stand  for  some 
hours  in  a  close  vessel,  then  with  the  addition 
of  about  one-twentieth  of  its  weight  of  newly 
slacked  lime,  on  exposure  to  a  gentle  heat,  with 
fiiequent  stirrings  of  the  fluid,  afresh  fermentation 
takes  place,  a  blue  froth  rises  to  the  surface,  and 
the  liquor,  though  it  appear  itself  of  a  reddish 
colour,  dyes  woollen  of  a  green  colour,  which, 
like  that  from  indigo,  changes  to  a  blue,  as  soon 
as  exposed  to  the  atmosphere.  Its  nature  is 
very  similar  to  that  of  indigo  in  every  respect, 
and  experiments  have  been  made  which  prove 
the  identity  of  their  colouring  matter.  If  the 
woad  plant  be  prepared  like  the  indigofsra^ 
indigo  will  be  afforded,  though  in  a  much  less  pro- 
portion than  that  obtained  from  the  exotic  plant. 

To  raise  the  plants  with  good  large  leaves  a 
rich  soil  is  requisite,  and  a  culture  nearly  similar 
to  that  Tised  in  raising  turnips.  The  seeds  are 
sown  in  July,  and  the  plants  when  they  come 
up  are  weeded  and  thinned.  Next  July,  or 
earlier,  the  first  crop  of  leaves  may  be  gathered, 
and  two  or  three  others  wiU  be  obtained  during 
the  season.  If  left  beyond  two  years  they  will 
run  to  seed,  and  yield  but  smaU  leaves. 

The  average  produce  from  an  acre  of  land  is 
about  one  ton  of  woad;  in  very  favourable 
seasons  sometimes  one  and  a  lialf  ton  are 
obtained.  It  requires  change  of  soil ;  the  best 
land  is  injured  by  being  sown  more  than  twice 
successively  with  woad.  It  is  imported  into 
England  at  rather  a  heavy  impost  duty  of  Sf.  per 
cwt.,  its  price  being  from  18^.  to  20s.  the  cwt. 

Woad  affords  a  substantive  blue  colour, 
extremely  durable  and  substantial,  which  may 
not  only  be  reduced  to  many  different  shades, 
according  to  the  quantity  employed,  but  is  like- 
wise of  great  use  in  dyeing  and  fixing  many 
other  colours. 

For  many  centuries  it  has  been  an  ingredient 
of  great  importance  with  the  English  dyers.  So 
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eariy  as  the  year  1798  we  find  it  in  very  extpn- 
stve  ase,  and  it  continued  an  article  of  increas- 
ing trade  until  the  introduction  of  indigo,  when, 
M  it  has  been  already  observed,  woad  began  t« 
decline  in  consideration.  Ita  natural  colour  ia 
a  deep  blue,  almost  approaching  to  black.  In- 
digo afl^rda  a  much  more  lively  and  pleamng 
hue,  while  it  contains,  beyond  all  comparison, 
a  proportionate  greater  quantity  of  colouring 
matter;  but  it  is  lev  permanent  than  woad, 
ii^ilch  is  therefora  atill  used  in  conjunction  with 
that  and  other  dyes,  but  now  seldom  employed 
by  Itself.  Its  price  hm  been  lowered  by  its 
lessened  consumption,  and  consequently  there  ia 
not  so  much  indnoement  held  out  for  ita  careful 
cultivation  and  preparation.  The  colour  now 
sold  Ib  consequently  mnch  inferior  to  that  for- 
merly prepared ;  and  it  is  supposed  that  a  more 
carefal  management  might  be  productive  of 
great  improvement  in  this  dye. 

Woad  ia  cultiratcd  In  the  Azons  and  the 
Canary  islands,  in  Italy,  in  Switzerland,  and  in 
parts  of  Germany  and  of  Sweden.  It  is  like- 
wise indigenous  to  England,  and  is  very  exten- 
sively grown  in  Lancashire,  where  it  much  used. 
This  plant  is  also  cultivated  and  prepared  In 
various  parts  of  France.  That  of  the  scrnthem 
departments  is  the  most  esteemed,  and  is  distin- 
guished by  the  name  of  pastel.  Another  species, 
the  Uatu  Ituikmiai,  is  grown  in  Portugal  and 
Sp^n.  This  differs  from  the  uatu  tativa  in 
being  of  smaller  growth,  and  having  narrower 
leaves.  A  species  of  wood,  apparently  the  sane 
plant  as  that  need  by  the  dyers,  is  foTind  grow- 
ii^  wild  in  soma  parts  of  France,  and  on  the 
coast  of  the  Baltic  sea. 

Rbo  Sadnders  Wood  (pteroearptu  eanta- 
Hum).  Natural  family  Itpuaiacta;  diadetphia, 
dtetmdria,  of  Linufeus.  This  is  a  large  tree, 
sending  off  lofty  alternate  branches,  and  covered 
with  rough  bark  resembling  that  of  the  common 
alder.  TheleBvesarea1terT]ate,oval,Bnd  grouped 
three  together.  The  floweni  are  yellow,  papil- 
ionaceous, and  grow  in  spikes  from  the  axills  of 
the  branches.  This  tree  is  a  native  of  the  East 
Indies,  and  is  found  chiefly  on  the  Coromandel 
coast.  Its  qualities  were  first  ascertained  by 
KSnig,  who  sent  a  specimen  and  description  of 
it  to  the  younger  Linncus.  The  wood  is  solid 
and  compact ;  on  the  ontnde  it  appears  of  a  dull 
muddy  red,  approaching  to  black ;  within  it  fa 
of  a  brighter  red,  but  becomes  brown  on  expos- 
are  to  the  air.  This  wood  fa  never  employed 
without  being  pulverized.  It  fa  slow  of  impart- 
ing its  colour  to  water,  but  yields  it  readily  to 
alcohol.  It  does  not  produce  much  colouring 
matter  when  used  alone,  but  this  fa  a  permanent 
dye.  Its  colouring  matter  fa  found  to  dissolve 
much  better  when  mixed  with  astringent  sub- 
Biances,  such  as  walnut-peels,  sumach,  or  nut- 
galls.    With  a  solution  of  this  in  diluted  «ptrit. 


and  on  a  tin  mordant,  Volger  prodaoed  a  poppy 
red  ;  on  alum,  a  scarlet ;  on  sulphate  of  copper, 
a  crimson  ;  and  on  sulphate  of  iron,  a  deep  tm- 
let  colour. 

A  very  trifling  importation  of  this  wood  fa  now 
received  into  England.  The  duty  charged  upon 
it  fa  Is.  per  ton.  Its  price  varies  from  X18  to 
fl9  per  ton. 

The  people  of  Sumatra,  who  have  great  skill 
in  extmcting  and  imparting  dyes,  and  who  ore 
in  possession  of  a  vegetable  black  dye  which  fa 
said  to  be  ranch  wanted  by  ns,  derive  good  ted 
colonring  matter  from  several  olher  trees  and 

From  the  outer  parts  of  the  root  of  a  tree, 
(morinda  eitri/oliaj,  by  drying,  ponuding,  and 
boiling  them  in  wf^,  they  procure  a  red  dye, 
to  fix  which  they  employ  the  ashes  yielded  by 
the  burning  of  the  stalks  of  the  fruit  and  mid- 
ribs of  the  leaves  of  the  cocco-nut  tiee. 

Oobar  fa  s  red  wood  which  they  use  in  col- 
ouring their  fishing  nets.  It  resembles  the  log- 
wood of  Hondnraa,  and,  in  the  opinion  of 
Hr  Manden,  might  be  substituted  for  that  pro- 
Mr  Marsden  remarks,  that  the  Sumatrans  are 
acquainted  with  no  purple  dye,  nor  apparently 
are  any  of  the  Indian  nations,  though  the  art 
is  most  ancient  among  them,  and  some  others  of 
their  colours  are  of  unrivalled  l^eauty. 

Mu>DE&  (rvbia  tincformm).  Natural  &mily 
ruiiiic«0  ,*   Utrtmdria,  monogytiia,  of  Limueua 


This  pfant  is  frequently  mentjoned  by  the  Greek 
writers,  who  employed  its  root  as  a  medicine. 
The  root  is  perennial,  having  an  annual  stalk, 
and  fa  composed  of  many  long  thick  succulent 
fibres,  about  a  quarter  of  an  inch  in  thickness. 
It  is  joined  at  the  top  in  a  head  tike  asparagus^ 
and  runs  very  deep  into  the  ground.  Many  dde 
roots  issue  from  the  upper  part  or  head  of  the 
parent  root,  and  they  extend  just  beneath  the 
surface  of  tlie  ground  to  a  con^deitible  distance. 
It  in  consequenoB  propagates  itself  very  rapidly, 
for  these  numerous  mde  roots  send  forth  many 
^oots,  which,  if  carefiilly  separated  in  the  spring 
soon  after  they  are  above  ground,  become  so 
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many  plants.  These  toots  are  corered  with  a 
black  hark  or  rind ;  divested  of  this,  they  an  of 
a  reddish  oolonr,  and  semi-transparent ;  a  yel- 
lowish pith  is  found  in  the  middle,  which  is 
iongh,  and  rather  of  a  hitter  taste.  The  whole 
has  a  strong  and  peculiar  smell.  From  the  roots 
spring  forth  many  large  square-jointed  stalks ; 
these  are  weak  and  unahle  to  sustain  their  own 
weight ;  they  rise  in  good  land  to  the  height  of 
eight  feet,  hut  if  not  propped,  they  creep  along 
the  ground.  They  are  aimed  with  short  her- 
baceous prickles,  and  round  each  joint  are  placed 
in  a  whorl  from  four  to  six  spear-shaped  leayes 
of  ahout  three  inches  in  length,  and  in  the  broad- 
est part  almost  an  inch  wide.  The  upper  sur- 
fiice  of  these  is  smooth,  but  the  mid-rib  on  the 
under  side  is  armed  with  rough  herbaceous  pines. 
The  branches  which  sustain  the  flowers  pro- 
ceed from  the  joints ;  the}'  are  placed  by  pairs 
opposite  to  each  other,  having  a  few  small  leaves 
growing  in  triplets  towards  the  bottom,  and  in 
pfdrs  as  they  approach  the  top.  These  branches 
are  terminated  by  loose  branchy  spikes  of  yel- 
low flowers,  the  corollas  of  which  are  divided 
into  four  parts,  and  resemble  stars. 

The  madder  plant  does  not  bear  flowers  until 
the  second  or  third  year,  when  they  bloom  in 
June,  and  are  succeeded  by  berries  which  con- 
tain the  seeds.  It  is  propagated  by  shoots.  In 
the  beginning  of  August  the  land  is  ploughed 
in  ridges,  eighteen  inches  asunder,  and  a  foot 
deep ;  the  young  plants  are  placed  in  these  a 
foot  apart  from  each  other.  They  thus  remain 
for  two  seasons,  care  being  taken  to  clear  them  of 
weeds.  At  the  latter  end  of  September,  when 
the  leaves  are  fidlen  olF,  the  roots  are  taken  up 
and  dried  for  market. 

Madder  grows  best  in  a  moderately  rich,  light, 
nnd  somewhat  sandy  soil.  It  is  a  native  of  the 
Levant,  and  grows  thus  in  Italy,  in  the  south  of 
France  and  Holland,  in  which  latter  country  it 
is  largely  cultivated.  Its  culture  was  first  intro- 
duced into  England  by  Gerard,  and  subsequently 
every  encouragement  for  its  cultivation  in  this 
country  was  held  out ;  yet  although  it  thrives 
well  with  care,  it  is  found  that  it  can  be  imported 
better  and  cheaper  from  abroad. 

According  to  an  experiment  made  near  Tours, 
an  arpent  (48,000  square  French  feet)  of  ground 
produced  eight  thousand  pounds  weight  of  fresh 
roots  of  madder ;  but  in  general  not  more  than 
four,  five,  or  six  thousand  pounds  are  expected 
from  the  same  space. 

As  soon  as  the  roots  are  dug  up,  they  are  taken 
to  a  place  of  shelter,  so  constructed  as  to  admit 
the  air  freely  from  all  sides. 

The  French  distinguish  two  qualities  of  mad- 
der, that  which  is  prepared  from  the  parent  root, 
and  that  from  the  side  shoots ;  the  first,  when 
the  roots  are  not  too  large,  is  considered  the  best. 
These  two  descriptions  of  root  are  kept  separate 


in  the  drying-house,  where  they  are  left  for  four 
or  five  days,  being  turned  onoe  or  twice  during 
that  time,  in  order  that  they  may  dry  equably, 
and  that  the  earth  adhering  to  them  may  be 
rubbed  ofi^  They  are  then  conveyed  to  kilns 
constructed  for  the  purpose,  where  they  are  still 
&rther  dried.  When  the  roots  are  sufficiently 
dried  outwardly,  they  are  removed  to  a  floor 
nuide  as  clean  as  possible,  and  the  outer  skin 
is  then  separated  by  means  of  thrashing. 

This  skin  is  pulverized  by  itself,  and  packed 
up  in  separate  casks.  It  is  known  in  commerce 
by  the  name  of  muU^  and  being  extremely  infe- 
rior to  the  other  part,  is  sold  at  a  comparatively 
very  low  price. 

After  the  outer  skin  is  thus  separated,  the 
roots  are  again  conveyed  to  the  kiln,  and  sub- 
jected to  a  greater  degree  of  heat  than  before. 
That  this  heat  may  not  be  injurious  to  the  roots, 
they  are  frequently  turned,  and  a  current  of 
fre^  air  is  blown  through  the  kiln,  to  carry  off 
the  noxious  exhalations  of  the  plant,  which  would 
otherwise  injure  the  colour.  When  the  roots 
are  sufficiently  dried,  they  are  conveyed  to  the 
pounding-house  to  be  reduced  to  powder. 

In  warm  climates  madder  Lb  prepared  without 
the  application  of  artificial  heat.  It  results  from 
this  difierence  of  preparation,  and  perhaps  also 
from  the  variety  of  the  plant,  that  two  kinds  of 
madder  are  distinguished,  which  difier  in  their 
dyeing  properties. 

The  roots  are  ground  either  between  mill- 
stones or  under  knives  similar  to  those  of  a  tan- 
bark-mill.  After  the  first  milling,  the  impuri- 
ties are  separated  by  means  of  boulters  or  fan- 
ners. In  this  state  it  is  so  partially  cleansed, 
that  the  French  call  it  non-rob^e ;  the  residuum 
consists  of  earthy  matter,  epidermis,  and  bark. 

After  a  second  milling,  what  is  separated  is 
called  mi-roUe ;  and  finally,  after  a  third  milling, 
the  madder  robiCy  or  madder  cleared  from  the 
husk,  is  obtained,  and  which  is  of  the  best  quality. 
This  substance  is  employed  as  a  red  dye,  and 
also  as  a  first  tint  for  several  other  colours.  The 
madder  used  for  dyeing  cotton  in  the  East 
Indies  is  in  some  respects  different  from  that  of 
Europe.  On  the  coast  of  Coromandel  it  has  the 
name  of  chat.  It  grows  wild  on  the  coast  of 
Malabar ;  the  cultivated  kind  is  obtained  from 
Vaour  and  Tuccoun,  but  the  most  esteemed  is 
the  Persian  ckai,  called  also  dumas. 

The  madder  imported  in  considerable  quanti- 
ties from  Smyrna  is  more  esteemed  than  the 
best  Dutch  madder,  which  ranks  the  first  of  that 
grown  in  Europe.  The  madder  produced  in  the 
lower  part  of  the  Rhine  is  considered  by  Ber- 
thoUet  as  not  inferior  to  that  of  Zealand. 

This  is  an  adjective  dye,  but  afibrds  a  perma- 
nent colour  to  doth  which  a  few  days  previ- 
ously has  been  boiled  for  two  or  three  hours  in 
a  solution  of  alum  and  tartar.    The  colour  which 
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it  imparts  is  not  so  beautifiil  as  that  obtuned 
&om  kermes  or  cochineal^  but  being  much  less 
expensive,  it  is  extensively  employed  for  com- 
mon stufis.    Linen  takes  this  dye  wiih  more  dif- 
ficulty than  cotton.    It  is  seldom  used  for  silk, 
but  is  one  of  the  most  valuable  dyeing  drugs  for 
a  variety  of  purposes.    It  is  an  agent  for  dyeing 
many  colours,  and  is  therefore  peculiarly  adapted 
to  the  process  of  calico-printing,  since  by  the' 
use  of  different  mordants,  a  variety  of  hues  may 
be  produced  by  immersion  in  the  madder  bath. 
One  mordant,  in  combining  with  it,  precipitates 
'  the  colouring  matter  red,  another  purple,  ano- 
ther black,  and  so  of  every  possible  shade  from 
lilac  to  black,  and  from  pink  to  deep  red.    If  a 
portion  of  weld  or  quercitron  be  added  to  the 
madder,  every  shade  from  brown  to  orange  may 
be  produced.    Tin,  iron,  and  aluminous  bases, 
as  well  as  other  mordants,  are  used  for  this  pur- 
pose, dependent  on  the  colour  required.    It  is  a 
matter  of  doubt  and  speculation  with  chemists 
whether  these  various  colours  are  produced  by 
the  combination  of  the  colouring  principle  of 
madder  with  the  different  mordants,  by  which  a 
chemical  cliange  takes  place,  or  whether  several 
colouring  matters  are  not  really  contained  in  the 
substance  itself,  and   severally  precipitated  or 
retained  by  the  varying  action  of  the  different 
agents  to  which  it  may  be  subjected.   It  is,  how- 
ever, certain  that  it  contains  at  least  two  distinct 
colouring  matters,  a  fawn  and  a  red,  and  that 
the  admixture  of  the  former  with  the  latter  very 
much  injures  its  clearness  and  beauty.    In  con- 
sequence of  this,  two  kinds  of  red  are  obtained 
from  madder.    The  first  is  simply  called  madder 
red,  which  contains  the  whole  of  the  colouring 
matter.     The  other  possesses  fiir  more  lustre, 
and  is  much  more  valued ;  it  is  called  Turkey 
red,  because  first  obtained  frx>m  the  Levant.   Its 
superior  brilliancy  is  imparted  in  consequence  of 
the  red  colouring  matter  being  alone  preserved  ; 
and  while   the   tint  communicated  excels   in 
brightness,  it  has  the  additional  and  great  advan- 
tage of  extreme  durability. 

The  manner  of  producing  this  desirable  effect 
was  for  a  long  period  of  time  a  subject  of  much 
interest  and  inquiry,  the  process  used  in  Turkey 
being  enveloped  in  mystery.  The  industry  of 
the  French  artisans  was  stimulated  by  the  inter- 
est which  their  government  took  in  the  dis- 
covery. Yet  attempts  at  imitating  this  beauti- 
ful dye  were  long  fruitless,  and  when  at  length 
they  proved  successful,  this  success  was  limited 
to  one  or  two  dye-houses.  It  was  only  by  very 
slow  degrees  that  it  came  more  diffused,  and  then 
each  individual  who  acquired  the  knowledge, 
jealously  guarded  his  own  peculiar  secrets  which 
he  had  introduced  in  the  process. 

At  length  the  Abbe  Masseas  published  the 
result  of  his  experiments  on  the  subject ;  and  in 
the  year  1705,  the  French  government  promul- 


gated all  the  information  which  had  by  its 
direction  been  diligently  collected.  These 
instructions  were  entitled,  **  A  memoir  contain- 
ing the  process  for  the  incarnate  red  dye  of  Adri- 
anople  on  cotton  yam."  BertheUot,  Vitalis^  and 
other  eminent  chembts,  have  likewise  subse- 
quently given  an  account  of  the  course  of  pro- 
cedure. All  nearly  agree  in  the  detidl,  whence 
it  appears  that  the  process  is  most  elaborate  and 
tedious.  Many  difierent  ingredients  are  used 
previously  to  applying  the  madder.  Oil,  sheep's 
dung,  calfs  blood,  gall-nuts,  soda,  alum,  and 
subsequently  a  solution  of  tin  are  employed,  and 
the  yam  undei^es  seventeen  distinct  operations 
before  it  is  finally  imbued  with  its  rich  colouring. 
Many  of  these  materials  are  considered  by  Dr 
Ure  as  unnecessary,  and  his  opinion  has  received 
the  confirmation  of  an  eminent  calico-printer^, 
who  assured  him  that  oil  and  alumina  are  the 
only  essential  mordants  in  the  process. 

It  is  said  that  a  dilute  super-sulphate  of  potash 
is  now  used  with  success  in  Fiance  for  separating 
the  two  colouring  matters. 

It  was  not  until  the  year  1790  that  the  art  of 
dyeing  the  Turkey  red  was  introduced  into  our 
country.  At  that  time  M.  PapiUon,  a  French- 
man, formed  an  establishment  at  Glasgow  for 
canying  on  the  process.  He  obtained  a  pre- 
mium from  the  commissioners  and  trustees  for 
manufactures  in  Scotland,  on  the  condition  of 
communicating  his  secret  to  Dr  Black,  it  being 
stipulated  on  the  Doctor^spart  that  it  should  not 
be  divulged  for  a  certain  term  of  years,  during 
which  period  M.  PapiUon  was  to  have  the  sole 
use  of,  and  the  benefit  aocraing  from  his  pro- 
cess. The  term  being  expired,  the  process  pur- 
sued was  published,  and  found  to  be  very  similar 
to  that  already  given  by  tlie  French  chemists. 

Another  species  of  madder  has  been  cultivated 
in  France  by  M.  lyAmbouroey,  who  found  it 
growing  wild  among  the  rocks  of  Oissel  in  Nor- 
mandy. On  trial  it  yielded  a  dye  as  beautiiul  as 
that  of  Smyrna  madder,  and  he  was  therefore 
induced  to  prosecute  its  culture.  This  plant 
is  rather  difierent  from  the  madder  grown  in 
Holland.  Its  roots  are  more  slender,  and  of  a 
less  bright  colour.  They  are  fumished  with  few 
fibres  at  their  joints,  and  those  joints  are  farther 
apart ;  the  stalk  is  not  so  thick,  and  the  leaves 
are  narrower,  and  of  a  paler  green. 

In  consequence  of  the  impossibility  of  drying 
his  roots  without  fire,  M.  D'Amboumey  was 
induced  to  use  them  fresh  afler  being  well  washed 
and  cleansed.  It  is  estimated  that  the  root  of 
the  madder  loses  seven-eighths  of  its  weight 
when  dried  and  reduced  to  powder.  But  four 
pounds  of  the  fresh  root  were  found  to  be  as 
efficacious  as  one  pound  of  pulverized  madder; 
therefore,  by  this  plan,  twice  as  much  effective 
colouring  matter  was  obtained :  besides  which 
advantage  there  were  many  others,— the  expense 
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of  erecting  sheds  and  kilns  for  drying  was  ren- 
dered unnecessary — there  was  no  danger  of  injur- 
ing the  substance  by  improper  drying,  nor  was 
the  cost  of  a  mill  for  grinding  required.  Lastly, 
the  roots  did  not  evaporate  or  ferment,  as  is  the 
case  with  powdered  madder  if  not  speedily  used; 
but  they  might  be  preserved  fresh  during  several 
months,  by  laying  them  in  a  hole  three  feet 
deep,  in  alternate  layers  of  roots  and  of  earth. 
Roots  are  now  imported  in  large  quantities  into 
England,  and  obtain  a  proportionate  higher 
price  than  the  prepared  madder. 

In  1804  the  gold  medal  of  the  society  for  the 
Encouragement  of  Arts,  &c.,  was  voted  to  Sir  H. 
C.  Englefield,  for  his  discovery  of  a  pigment  pre- 
pared from  madder.  He  obtained  a  fine  lake  by 
many  different  processes,  and  found  that  the  colour 
produced  from  the  Smyrna  was  of  a  deeper  and 
richer  tint  than  any  prepared  from  the  Dutch 
madder.  In  pursuing  his  experiments  he  dis- 
covered that  the  colouring  matter  might  be 
extracted  from  fresh  madder,  and  thus  not  only 
all  the  expenses  and  difficulty  attendant  on  the 
process  for  prepared  madder  might  be  avoided, 
but  the  cost  of  carriage  would  be  one-fourth  less 
than  for  the  roots;  while  separated  from  these 
the  colouring  matter  might  be  kept  for  any 
length  of  time  without  danger  of  being  spoiled. 
A  further  advantage  would  also  arise  in  the 
quantity  obtained,  as  all  the  colouring  matter 
could  be  extracted;  while  in  the  manner  which 
the  dyers  use  the  roots,  a  very  considerable  part 
of  the  colour  is  left  in  the  refuse  matter,  and 
consequently  wasted. 

The  following  is  a  slight  sketch  of  the  method 
proposed  for  obtaining  this  extract.  A  given 
quantity  of  the  roots  ground  into  a  pulp  is  put 
into  a  woollen  bag.  This  is  then  triturated  in 
lai^  vats  filled  with  a  certain  relative  propor- 
tion of  water;  the  friction  is  continued  until  the 
colouring  matter  is  entirely  washed  out  of  the 
madder;  the  water  thus  loaded  with  colour  is 
boiled, — an  iron  vessel  must  not  be  used,  as  a 
chemical  change  would  take  place  and  the  colour 
would  be  spoiled.  After  being  boiled  it  is  poured 
into  an  earthen  receiver,  and  a  solution  of  alum 
is  mixed  with  it  in  given  quantities.  Then  a 
certain  proportion  of  a  saturated  solution  of  mild 
vegetable  alkali  is  added,  which  causes  efferves- 
cence, and  the  colouring  matter  is  immediately 
precipitated,  from  which  the  supernatant  liquor 
being  drawn  off,  the  colour  is  readily  dried  for  use. 

The  average  annual  importation  of  prepared 
madder  in  England  for  the  last  five  years  is 
67,625  cwts.  Of  madder  roots  46,272  cwts. 
The  former  pays  a  duty  of  2$,  per  cwt.;  the 
latter  only  Qd.  for  the  same  quantity.  The 
average  price  of  the  best  madder  for  the  five 
preceding  years  was  83f.  per  cwt,  and  of  the 
best  roots  48#.  per  cwt.  It  is  imported  firom 
Holland,  France,  and  Turkey, 


An  inferior  kind  of  madder,  known  in  com- 
merce under  the  name  of  munject,  is  at  present 
imported  from  the  East  Indies  into  this  country. 
The  average  annual  import  for  the  five  precedmg 
years  is  28,826  bales,  each  bale  weighing  20  lbs.; 
the  average  price  during  that  time  being  t^,  per 
cwt.  for  the  best. 

Madder  has  the  angular  property  of  imparting 
its  colour  to  the  animal  fluids  when  given  along 
with  food.  In  this  way  it  tinges  the  milk,  urine, 
and  even  the  bones,  thus  affording  a  proof  that 
the  digestive  process  does  not  in  all  cases  destroy 
the  natural  properties  of  the  substances  taken 
into  the  stomach. 

Its  use  in  medicine  is  now  almost  entirely 
given  up.  It  was  supposed  to  possess  diuretic 
properties,  and  to  be  a  cure  for  jaundice. 

The  Safflower  fearthamus  HnctariusJ,  Na- 
tural fimiily  compositai;  synpeneaitiy  asqualis^  of 
Linnsus.  This  plant  is  a  native  of  Egypt,  and 
the  wanner  climates  of  Asia.  It  is  likewise 
cultivated  in  the  Levant  and  the  southern  parts 
of  Europe.  The  Chinese  have  long  known  its 
use,  and  produce  from  it  their  finest  red.  The 
colour  called  by  them  hing^  which  is  used  by  the 
Japanese  ladies  as  a  cosmetic,  is  made  from  it, 
and  kept  in  little  round  porcelain  cups.  ^'With 
this,**  says  Thunbeig,  ''they  paint,  not  their 
cheeks,  as  the  Europeans  do,  but  their  lips. 
If  the  paint  is  very  tliin,  the  lips  appear  red; 
but  if  it  be  laid  on  thick,  they  become  of  violet 
hue,  which  is  here  considered  as  the  greatest 
beauty. 

We  obtain  it  from  the  East  Indies  and  from 
Turkey,  tliat  from  India  being  considered  the 
most  valuable.  It  is  cultivated  with  succeed  in 
the  gardens  of  France,  but  not  as  an  article  of 
commerce.  In  Spain  it  is  grown  in  gardens  as 
marygolds  are  in  England,  to  colour  soups,  olives, 
and  other  dishes.  It  is  also  used  by  the  Polish 
Jews  in  almost  all  their  dishes. 

The  carthamus  tinctoriiu  is  an  annual  plant, 
with  an  upright,  firm,  smooth  stem,  of  a  colour 
approaching  to  white,  and  of  about  three  feet  in 
height;  this  stem  is  divided  at  top  into  several 
branches,  bearing  leaves  of  an  oval  form,  and 
edged  with  small  spines.  Each  of  the  branches 
is  terminated  by  a  large  flower  head,  composed 
of  several  flowerets,  all  of  which  are  furnished 
with  stamina  and  pistils.  The  flowers  are  of  a 
deep  red  colour.  This  plant  is  propagated  by 
seeds,  which  are  sown  early  in  the  spring,  in 
drills,  at  about  the  distance  of  two  feet  and  a 
half  asunder. 

In  abouta  month  the  young  plants  are  expected 
to  appear,  and  they  are  allowed  to  remain  undis- 
turbed for  another  month.  They  are  then  hoed 
and  thinned,  each  plant  being  left  about  half  a 
foot  from  the  other.  A  second  and  third  hoeing 
are  given  before  blossoming.  In  rich  land  the 
flowers  seldom  appear  till  late  in  autumn,  while 
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in  a  poor  dry  ground  the  plants  bloom  at  an 
earlier  period,  but  the  flowers  of  these  are  smaller, 
and  yield  a  less  portion  of  colouring  matter.  A 
moderately  dry  and  well  manured  soil  is  con- 
sidered to  be  on  the  whole  best  adapted  to  the 
culture  of  this  plant,  especially  if  the  seed  be 
sown  early  in  February. 

The  moment  the  flowerets  which  form  the 
compound  flowers  begin  to  open,  they  are  gathered 
in  succession  without  waiting  for  the  whole  to 
expand,  since  when  allowed  to  remain  till  fiilly 
blown,  the  beauty  of  the  colour  is  very  much 
faded.  As  the  flowers  are  collected  they  are 
dried  In  the  shade.  This  work  must  be  carefully 
performed,  for  if  gathered  in  wet  weather,  or 
liadly  dried,  the  colour  will  be  much  deteriorated. 
These  flowers  contain  two  kinds  of  colouring 
matter, — the  one  yellow,  which  is  soluble  in 
water,  the  other  red,  which  being  of  a  resinous 
nature,  is  insoluble  in  water,  but  soluble  in 
alkaline  carbonates.  The  first  is  nevensonverted 
to  any  use,  as.it  dyes  only  dull  shades  of  colour: 
the  other  is  a  beautiful  rose-red,  capable  of  dye- 
ing every  shade,  from  the  palest  rose  to  a  cherry- 
red.  It  is  therefore  requisite,  before  these  flowers 
can  be  made  available,  to  separate  the  valueless 
from  the  valuable  colour;  and  since  tlie  former 
only  is  soluble  in  water,  this  operation  is  matter 
of  little  difiiculty. 

The  flowers  are  tied  in  a  sack  and  laid  in  a 
trough,  through  which  a  slender  stream  of  water 
is  constantly  flowing;  while,  still  &rther  to  pro- 
mote the  solution  of  the  yellow  colouring  matter, 
a  man  in  the  trough  treads  the  sack  and  subjects 
every  part  to  the  action  of  the  water :  when  this 
flows  without  receiving  any  yellow  tinge  in  its 
passage,  the  washing  is  discontinued,  and  the 
safflower,  if  not  wanted  for  immediate  use,  is 
made  into  cakes,  which  are  known  in  commerce 
under  the  name  of  stripped  safilower.  It  is 
principally  used  for  dyeing  silk,  producing 
poppy-red,  bright  orange,  cherry,  rose,  or  flesh- 
colour,  according  to  the  alteratives  employed 
in  combination.  These  are  alum,  potash,  tartar, 
citric  acid,  or  sulphuric  acid. 

A  smaller  variety  of  the  carthamus  is  culti- 
vated in  Egypt,  where  it  forms  a  considerable 
article  of  commerce.  "  The  dyes  the  Egyptians 
use,"  says  Volney,  "are  probably  as  old  as  the 
time  of  the  Tyrians,  and  they  carry  them  at  this 
day  to  a  perfection  not  unworthy  that  people; 
but  their  workmen,  jealous  of  the  art,  make  an 
impenetrable  mystery  of  the  process."  Hassel- 
quist,  in  his  Voyage  d'Egypte,  describes  the 
manner  in  which  the  Egyptians  prepare  the 
carthamus  for  use.  As  soon  as  the  flowers  are 
gathered,  they  are  squeezed  between  two  stones 
to  extract  all  their  moisture;  tiiey  are  then 
washed  several  times  with  pit  well  water,  which 
in  Egypt  is  naturally  brackish.  On  being  taken 
out  of  the  water  they  are  pressed  between  the 


hands,  and  then  spread  out  on  mats  upon  ter* 
races;  they  are  covered  during  the  day  lest  the 
drying  should  be  too  quickly  completed,  and 
they  are  exposed  to  the  dews  of  -night.  J&veTj 
part  is  turned  over  from  time  to  time,  and  when 
found  to  be  dried  to  the  proper  point,  the  whole 
is  taken  up  and  preserved  for  sale. 

The  colouring  matter  from  the  stripped  saf- 
flower is  obtained  by  the  application    of   an 
alkaline  carbonate.    On  being  soaked  in  a  weak 
solution  of  barilla  it  speedily  colours  the  fluid 
of  a  deep  red.  When  the  whole  of  the  colouring 
matter  is  thus  extracted  and  held  in  solution  by 
tlie  alkaline  menstruum,  the  infusion  is  strained. 
It  now  remains  to  precipitate  the  eolonr,  for 
which  purpose  acid  is  added  in  sufficient  quantity 
to  saturate  the  alkali  employed.    Citric  acid  or 
fresh  lemon  juice  is  generally  chosm,  because  it 
renders  the  colour  more  lively  than  when  in 
combination  with  any  of  the  other  acids.    The 
carbonic  acid  gas,  which  is  disengaged  during 
the  saturation  of  the  alkali,  of  course  produces 
considerable  efiervesconce,  and  therefore    caie 
must  be  taken  that  the  acid  be  added  gradually, 
and  that  the  dimensions  of  the  vessel  are  soeh 
as  to  aUow  of  the  ebullition  without  the  liquor 
running  over.    The  colouring  matter  extracted 
from  the  safllower  being  only  kept  in  solution 
by  the  action  of  the  alkali,  it  is  of  consequence 
separated,  as  this  becomes  neutralised  by  the 
acid,  and  it  fixes  on  the  sides  and  bottom  of  the 
vessel.    Most  generally,  however,  carded  cotton 
is  introduced  into  the  fluid  previously  to  the 
application  of  the  acid,  and  as  the  eolouring 
matter  has  more  affinity  for  the  cotton  than  for 
the  snr&ce  of  the  vessel,  it  fixes  upon  that  as  it 
separates  from  the  alkali.    It  is  scarcely  possible 
wholly  to  separate  the  yellow  colouring  matter 
in  the  first  washing,  and  the  part  which  remains 
renders  the  shade  of  colour  given  to  the  cotton 
rather  dull,  but  this  is  easily  removed  by  repeated 
wadiings.    If  no  cotton  is  employed  the  pre- 
cipitate appears  in  the  form  of  a  fine  powder. 
The  supernatant  liquor  is  then  decanted,  the 
colour  washed  and  distributed  upon  sauoi»fl^ 
where,  as  it  dries,  it  acquires  a  coppery  tinge; 
the  rose-red  colour  is  produced  as  soon  as  this 
is  wetted.    The  resinous  part  may  also  be  pre- 
served in  a  mass  by  merely  diying  the  precipi- 
tate.   It  is  then  called  India  or  China  lake.    It 
does  not   communicate  any  colour  to  water, 
but  produces  abeautiful  red  tincture  when  alcohol 
is  poured  upon  it.    This  colouring  matter,  mixed 
with  French  chalk,  or  talc,  finely  pulverised,  is 
the  substance  known  under  the  name  of  vegetable 
rouge. 

To  render  this  substance  efficient  for  dydng, 
it  must  be  again  held  in  solution  by  an  alkaline 
menstruum,  in  which  the  stuff  to  be  dyed  is 
immersed,  and  by  the  application  of  the  add  the 
colouring  matter  is  precipitated  on  the  fabric 


8T  JOHN'S  WOBT. 


613 


6nder  process,  in  a  similar  manner  to  that  by 
which  it  was  retained  on  the  carded  cotton. 

Safflower  is  imported  into  England  from  India 
and  Turkey :  the  Indian  is  very  much  superior, 
being  nearly  double  the  price  of  the  Turkish* 
It  is  admitted  at  the  trifling  duty  of  U.  per 
cwt.  The  average  annual  importation  for  the 
last  five  years  has  been  2,942  bales,  each  weighing 
one  cwt.  The  average  price  of  the  best  during 
that  time  was  £8  I7s.  per  cwt. 

In  Germany  this  plant  is  cultivated  pretty 
extensively  on  light  land  well  pulverized.  It 
is  sown  in  rows  about  eighteen  inches  distatioe, 
and  afterwards  thinned  to  three  or  four  inches 
apart  in  the  row.  In  September  the  plants 
begin  to  flower,  and  the  field  is  then  gone  over 
once  a  week  for  six  or  seven  weeks^  to  gather 
the  expanded  florets,  which  are  dried  in  a  kiln 
in  the  same  manner  as  true  safiron.  Turkeys 
and  geese  are  said  to  feed  greedily  on  the  seed, 
and  soon  fiitten  on  it. 

St  John's  Wort  (hyperiewn  perforahum ; ) 
pofyadelpfiiay  pofyandrta^  of  Linnteus.  This 
plant  grows  naturally  in  many  parts  of  Great 
Britain,  and  can  be  easily  propagated  by  layers 
or  seeds.  It  has  a  shrubby  stalk  about  two  feet 
high.  The  branches  grow  in  pairs,  shooting 
forth  in  opposite  directions.  The  flowers  grow 
at  the  ends  of  the  stalks,  and  bloom  in  July  and 
August.  These  are  succeeded  by  globular  berry- 
like  capsules  of  a  black  colour. 

The  juice  expressed  from  the  tops  and  flowers 
is  perfectly  soluble  in  water,  alcohol,  and  vinegar; 
A  solution  in  the  two  former  affords  a  blood-red 
oolour,  in  the  latter  a  fine  bright  crimson;  when 
combined  with  other  acids  it  exhibits  a  yellow 
colour,  which  proves  that  it  contains  two  colour- 
ing matters,  capable  of  separate  solution  in  dif- 
ferent menstrua.  If  alum,  combined  with  a 
certain  porUon  of  potash,  be  used  as  a  mordant, 
a  bright  yellow  dye  is  obtained;  by  increasing 
the  quantity  of  the  mordant,  the  colour  some- 
what inclines  to  green,  and  by  the  addition  of  a 
solution  of  tin  in  nitro-muriatic  acid,  according 
to  the  proportion  used,  rose,  cherry,  or  crimson 
hues,  all  of  a  fine  lustre,  will  be  produced. 

This  juice  can  be  made  to  assume  a  concrete 
form  by  being  exposed  in  shallow  dishes  to  the 
moderate  heat  of  an  oven.  If  then  it  be  reduced 
to  powder,  it  will  readily  combine  by  trituration 
with  turpentine.  The  resin,  thus  saturated  with 
the  juice,  can  be  mixed  with  olive  oil,  and  forms 
the  oil  of  St  John's  wort,  sometimes  used  in 
pharmacy.  Incorporated  with  linseed  oil,  and 
with  the  addition  of  a  small  portion  of  oil  qf 
turpentine,  a  fine  red  varnish  is  produced,  which 
may  be  advantageously  employed  for  coating 
articles  of  furniture  made  of  wood. 

Officinal  CROTONCcrofon  tinctorium,)  Natural 
family  mphcrhiacece ;  moncecia,  tnonandriay  of 
Linncus.    This  plant  yields  the  dye  called  tum- 


9ole.  It  is  an  annual,  producing  a  round  her- 
baceous branching  stalk  with  many  leaves,  stand- 
ing upon  long  slender  footstalks.  It  seldom 
exceeds  nine  inches  in  height.  The  flowers  are 
produced  in  short  spikes  from  the  sides  of  the 
stalks  at  the  end  of  the  branches.  They  appear 
in  July  or  the  beginning  of  August,  whidi  is 
the  proper  time  for  collecting  them.  At  this 
time  the  peasants  assemble  from  the  distance  of 
fifteen  or  twenty  leagues  round,  and  each  gathers, 
on  his  own  account,  the  flowering  tops  of  the 
plants.  These  are  immediately  bruised  in  a 
mill,  and  the  dark  green  juice  is  expressed  into 
stone  vessels.  It  is  then,  without  loss  of  time, 
poured  over  pieces  of  canvas  or  linen  provided 
for  the  purpose.  These  first  appear  of  a  lively 
green,  but  afterwards  change  to  a  red-purple 
hue.  Thus  prepared,  they  are  packed  and  sold 
by  the  French  under  the  name  of  UmmewU  en 
drapeatut.  These  shreds  are  employed  to  colour 
several  articles  in  domestic  economy.  The  Dutch 
buy  up  large  quantities^  which  are  used  by  them 
to  colour  wines  and  the  rinds  of  cheese.  • 

When  infrised  with  distilled  water  they  afibrd 
an  excellent  test.  Litmus,  well  known  to 
chemists  as  a  test  for  detecting  alkalis  or  acids, 
is  prepared  firom  this  plant.  The  former  changes 
its  colour  to  blue,  tJie  latter  to  red.  Persons 
who  formerly  prepared  the  litmus  purposely 
concealed  the  source  whence  it  was  derived,  pre- 
tending that  it  was  extracted  from  the  heliotnh 
pium  trieoccumy  in  order  to  mislead  others  and 
restrict  the  preparation  to  themselves.  It  is 
now,  however,  well  known  that  croton  is  the 
plant  from  which  litmus  is  obtained. 

Alkanet,  or  BuoLoss  (anehuM  HnctoriaJ, 
Natural  fiimily  horaginim;  pentandri<iy  mono- 
ffyniOj  of  Linncus.  This  plant  is  a  native  of 
the  Levant,  and  the  warmer  parts  of  Europe. 
France,  particularly  about  Montpelier,  produces 
it  in  the  greatest  abundance.  Our  chief  supplies 
are  drawn  thence;  for  though  it  is  raised  in 
England,  the  roots  are  much  inferior  to  those  of 
foreign  growth.  It  is  a  hardy  plant,  growing 
with  a  branchy  stem,  having  oval  leaves  set 
alternately  on  the  branches.  The  flowers  come 
forth  from  the  summit  in  long  spikes,  growing 
grouped  together  like  the  tiles  of  a  house.  It 
is  propagated  by  seed,  sown  in  beds  either  in 
spring  or  autumn;  when  sufficiently  advanced 
the  young  plants  are  transplanted  at  intervals  of 
two  feet  from  each  other.  The  colouring  matter 
is  confined  to  the  bark  of  the  roots,  and  therefore 
the  small  roots,  having  more  bark  in  proportion 
to  their  bulk  than  the  large  ones,  afford  the  most 
colour,  and  are  considered  the  best. 

Alkanet  root  is  insoluble  in  water,  an  aqueous 
decoction  being  of  only  a  dull  brownish  colour; 
but  this  substance  imparts  a  deep  red  colour  to 
alcohol,  oils,  wax,  and  all  unctuous  substances. 
In  consequence  the  principal  use  made  of  it  ia 
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in  colouring  bila,  nngnents,  and  lip-ialvea«  It  is 
also  fraudulently  ueed^  to  give  a  colour  to  adul- 
terated wines.  Wait  tinged  with  it  ini|iatt8  a 
flesh-eoloured  stain  when  applied  to  warm  marble, 
which  by  an  infusion  in  doohol  is  stained  of  a 
deep  red  colour. 

Its  consumption  isconndeTable  in  thiaeouniryy 
in  comparison  with  the  apparently  trifling  usee 
to  which  it  18  applied;  55^74  lbs.  were  retained 
for  home  oonanmption  in  1890.  The  import 
duty  is  2s»  per  cwt.;  its  price  being  about  £2 
lOs,  per  cwt. 

Weld,  or  Dyer's  Weed  (reMda  hOeolaJ. 
Natural  fiimily  resedaceat;  dodecandHoj  mono- 
pymOf  of  Linnttus*  This  plant  is  well  known 
throughout  Europe.  It  is  cultivated  near  Paris 
and  other  parts«of  France;  it  is  likewise  indi» 
genous  to  England,  and  is  found  growing  spon* 
taneously  in  many  parts  of  the  oouiltry  on 
uncultivated  wastes.  It  thrives  in  all  our 
abandoned  stone  quarries^  upon  the  rejected 
rubbish  of  the  lime^kiln^  and  waste  placet  of  the 
roads,  apparently  a  perfectly  indigeiious  plant* 
Unmindful  of  frost  or  of  ^ught,  it  preserves 
a  degree  of  vcErdure  when  neairly  all  other  v^ge- 
tati6n  is  seai^ed  up  by  these  es:tremes  in  exposed 
situations.  The  wild  weld  does  not>  however, 
abound  with  as  much  colouring  matter  as  that 
which  is  cultivated,  although  it  grows  laiger  and 
higher.  This  plant  is  therefore  cultivated  for 
its  colouring  produce  in  several  of  our  counties, 
especially  in  Kent,  Herefordshire,  and  about 
Doncaster  in  Yorkshire.  It  is  not  an  object  of 
careful  husbandry,  as  it  will  grow  on  the  worst 
soils,  without  the  aid  of  manure. 

Mr  Swa^'ne  observes  that  it  is  one  of  the  first 
plants  which  grow  on  the  rubbish  thrown  out 
of  coal  pits.  Tlie  root  and  bottom  leaves  are 
formed  from  tlie  iallen  seeds  before  winter;  and 
thus  it  happens  in  this,  as  in  many  other  coses, 
that  the  wild  plant  is  biennial,  whilst  the  culti- 
vated plant,  growing  from  seeds  sown  in  the 
spring,  is  annual.  Linnieus  remarked  that  the 
nodding  spike  of  flowers  follows  the  course  of 
the  sun,  even  when  the  sky  is  obscured;  this  is 
the  case  with  this  plant,  as  its  spike  will  be  found 
in  the  morning  pointing  east>  at  noon  south,  and 
westward  in  the  evening. 

Weld  is  a  biennial  plant.  Its  root  consists  of 
only  a  few  ligneous  fibres.  Radical  leaves  spring 
forth  from  this  of  about  four  inches  long  and 
lialf  an  inch  wide,  spreading  circularly  near  the 
ground;  they  are  sofl  to  the  touch,  and  of  a 
lively  green  colour.  In  good  soils  the  stem 
which  springs  up  from  amidst  these  leaves  is 
often  branchy  and  furnished  with  narrow  leaves 
like  the  radical  ones,  but  smaller  in  proportion 
as  they  approach  the  flowers.  It  attains  to  the 
.  height  of  about  three  feet  before  blooming.  The 
Ptems  are  cylindrical,  hollow,  and  furrowed, 
terminating  in  long  spikes  of  yellowish  green 


flowers,  like  those  of  mignonette;  these  expand 
in  the  motiths  of  June  or  July,  and  are  sueoeeded 
by  globular  fruits  of  the  same  colour,  tennlnat- 
ing  in  three  points,  and  enalosing  small  brown 
spherical  seeite,  whioh  come  to  maturity  in  Sep- 
tember. 

The  more  slender  the  stalk  the  mor«  it  is 
valued*  This  plant  is  commonly  sowed  witli 
or  immediately  after  barley  or  oats^  no  other 
additional  care  being  required  but  the  applioortioii 
of  a  bush  harrow  t6  cover  in  the  seeds«  It 
makes  so  little  progress  during  the  fitst  year, 
that  the  reaping  of  the  ^n  does  it  little  or  no 
injury.  In  the  ensuing  Summer  it  is  lit  to  be 
pulled**  The  more  careful  cultivator,  however, 
devotes  a  piece  of  ground  solely  to  its  propagi^ 
tion.  The  seed  is  then  sown  in  the  month  of 
August)  in  about  the  proportion  of  one  gallon 
per  aere;  at  the  end  of  two  months  it  is  hoed 
and  thinned,  the  plants  being  left  about  half  a 
foot  apart.  The  hoeing  is  repeated  twice  mofe, 
and  at  the  end  of  June  in  the  ensuing  year,  the 
flowers  appear  in  fall  bloom  and  vigour;  in  a 
short  time  the  seeds  form,  and  the  stalks  then 
acquire  a  yellow  tingot  This  is  the  most  favour- 
able period  for  gathering;  the  performance  of 
which,  previous  to  these  indications,  or  some 
time  after  they  are  exhibited,  would  alike  be 
detrimental  to  the  colour  of  the  dye*  At  the 
proper  time  for  pulling  the  plant  the  seed  is  not 
Bufliciently  mature  for  propagation,  some  plants 
are  therefore  reserved  for  this  purpose,  and  left 
in  the  ground  until  September*  The  plants, 
after  hehj%  gathered,  are  carefully  dried,  and 
then  tied  up  in  bandies  of  from  thirty  to  fifty 
pounds^  and  sold  to  those  who  prepare  the  colour 
from  ihemf  or  to  the  dyers  who  sometimes  use 
them  without  preparation. 

It  is  genfla:ally  supposed  by  the  cultivators, 
that  the  colouring  matter  is  contained  in  Uie 
whole  plant,  but  some  assert  that  the  valuable 
part  rendes  in  the  seeds  alone,  and  they  there- 
fore consider  it  a  very  injudicious  practice  to 
reserve  the  whole  plant  for  sale,  as  the  seeds  an 
much  wasted,  not  only  by  being  shaken  while 
the  stalks  are  formed  into  bundles,  but  subse- 
quently in  the  transport  of  these  from  one  place 
to  another.  Nor  is  this  the  only  disadvantage; 
the  carriage  of  so  bulky  an  article  very  much 
enhances  its  cost,  while  if  the  seeds  alone  were 
an  article  of  commerce,  their  transport  from  one 
place  to  another  would  be  comparatively  trifling. 
The  plants  occupying  a  space  of  six  cubic  feet, 
would  not  yield  more  than  half  a  peck  of  seeds. 
This  simple  fact  might  be  ascertained  without 
much  difficulty,  and  if  the  seeds  were  found  to 
be  really  the  only  useful  part,  surely  the  dyer 
would  be  loth  to  encumber  himself  with  the 
whole  plant.  It  is,  however,  still  put  into  the 
dyer's  pot,  occupying  one  hundred  times  more 
space  than  the  quercitron  bark,  containing  an 
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equal  quantity  of  Bimilar  colouring  matter. 
This  is  one  of  the  strongest  grounds  for  prefer- 
ence that  has  been  brought  forward  by  Dr  Bsn^' 
croft  in  &yoar  of  that  bark. 

The  beauty  of  the  weld  colour,  howeyer,  not- 
withstanding the  great  bulk  of  the  article,  as 
compared  with  other  dyes,  causes  it  to  be  much 
used  by  dyers,  calioo-printers,  colour-makers, 
and  paper-hanging  manufiieturerB.  It  is  an  adjec- 
tive colour,  but  tolerably  permanent  when  used 
with  alum  and  tartar  as  a  mordant. 

In  the  year  177S»  the  sum  of  two  thousand 
pounds  was  granted  by  act  of  parliament  to  a 
Dr  Williams,  as  a  reward  for  his  discoyery  of  a 
fast  green  and  yellow  dye  on  cotton  yam  and 
thread.  This  supposed  fast  colour  was  given  by 
the  eombiaation  of  weld  with  a  certain  mordant, 
the  composition  of  which  the  patentee  was  per- 
mitted to  conceal,  that  foreigners  might  not 
ttdjoy  the  benefit  of  his  discovery;  while  he,  on 
his  part,  engaged  to  supply  the  cotton  and  thread 
dyers  with  his  dye  at  a  certain  fixed  price.  The 
mordant  used  was  supposed  by  chemists  to  be  a 
solution  of  tin  alone,  or  of  tin  and  bismuth, 
which  gives  to  wdd  yellow  the  power  of  resist- 
ing the  action  of  adds  and  of  boiling  soap-suds, 
though  it  is  not  proof  against  the  continued 
action  of  the  sun  and  air.  This  defect,  however, 
was  not  easily  discoverable,  in  consequence  of 
the  ingenious  method  which,  according  to  Dr 
Bancroft,  the  inventor  employed  to  obtain  a 
favourable  testimony  of  the  dyers  on  the  subject. 
He  4»used  his  specimens  of  dyed  yaaen  to  be 
woven  into  pocket-handkerehiei^  and  gave  them 
to  be  worn  in  the  pockets  of  those  who  were 
afterwards  to  attest  to  the  goodness  of  his  dye; 
and  as  handkerchiefs  enclosed  in  pockets  are  not 
exposed  to  the  sun  and  air^  this  want  of  per- 
manency of  colour  was  not  discovered  until  some 
time  after  the  reward  had  been  paid,  for  an  in- 
vention which  proved  of  little  or  no  value. 

A  water-colour,  called  weld  yellow,  is  much 
used  in  paper-hanging  manufactories.  This 
pigment^  as  it  is  usually  prepared  in  London  for 
sale,  is  the  extract  of  the  plant,  and  is  in  the 
form  of  hard  lumps,  which  must  be  ground  into 
powder  previouriy  to  being  used.  Every  colour 
is  in  some  degree  injured  by  that  operation. 
Messrs.  Collard  and  Fraser,  therefore,  use  a  pro- 
cess by  which  tiM  necessity  for  subsequent 
grinding  is  avoided,  the  colour  heing  obtfuned 
in  the  form  of  a  fine  powder.  To  produce  this 
desirable  result  equal  quantities  in  weight  of 
carbonate  of  lime  and  soft  water  are  put  into  a 
copper  vessel ;  the  mixture  is  raised  to  the  boil- 
ing point,  and  stirred  until  it  becomes  of  a  uni- 
fonn  consistence.  Then,  to  oacli  pound  of  car- 
bonate of  lime,  three  ounces  of  pulveriEed  alum 
are  added;  this  is  gradually  mixed  in,  and  as 
carbonic  acid  gss  is  by  this  means  disengaged, 
the  operation  must  be  carefully  performed,  lest 


the  effervescence  which  takes  place  should  cause 
the  mixture  to  overflow  from  the  boUer.  When 
the  effervescence  has  subsided,  this  part  of  the 
process  is  completed,  the  fire  is  withdrawn,  and 
the  mixture  may  remain  any  length  of  time 
without  injury.  Meanwhile  the  weld  plants  are 
placed  with  their  roots  uppermost  in  another 
copper  vessel,  into  i^ch  soft  water  is  poured  in 
just  sufficient  quantity  to  cover  every  part  con- 
taining seed.  These  plants,  after  being  boiled 
for  a  quarter  of  an  hour,  are  removed  to  a  tub, 
where  they  remain  until  the  liquor  is  drained 
from  them;  the  water  in  which  they  have  been 
boiled,  added  to  these  drainings,  are  th«i  passed 
through  a  flannel  filter,  to  intercept  the  seeds 
and  fecula.  The  quantity  of  plants  required 
for  a  given  quantity  of  carbonate  of  lime  cannot 
possibly  be  ascertained  with  accuracy,  for  some 
bundles  contain  three  times  as  much  coloiuing 
matter  as  others;  but  should  too  much  of  either 
mixture  have  been  prepared,  it  can  be  kept  in 
earthen  vessels  for  many  weeks  without  being 
in  any  way  doteriorated. 

Wh«n  the  weld  liquor  has  been  thus  prepared, 
a  fire  is  again  kindled  under  the  boiler  con- 
taining the  basis  to  which  the  weld  liquor  is 
added.  The  proper  degree  of  colour  required 
can  only  be  obtained  by  trial.  When  the  mix- 
ture is  found  to  have  a  due  proportion  of  each, 
it  is  raised  to  a  boiling  heat,  and  the  process  is 
completed.  The  contents  of  the  vessel  are  then 
put  into  an  earthen  receptacle,  and  the  colour 
precipitates  in  the  form  of  a  powder.  The  next 
day  the  supernatant  liquor  is  drawn  off,  and  the 
residuum  placed  on  laige  pieces  of  chalk,  which 
in  a  few  hours  i^sorb  the  moisture,  leaving  the 
colour  dry  and  fit  for  use.  The  liquor  poured 
off  from  the  colour  is,  with  the  addition  of 
water,  used  again;  the  old  plants  are  likewise 
boiled  a  second  time  jH^viously  to  the  addition 
of  fMb  ones,  so  that  no  colouring  matter  is  lost, 
iron  vessels  must  not  <m  any  account  be  used 
in  this  process;  for  th6  gallic  add,  which  is 
very  abundant  in  wdd,  would  instantly  dis- 
solve Che  iron,  and  **the  smallest  particle  of  that 
metal  is  fbtal  to  the  delicacy  of  the  weld  yellow. 

Although  cultivated  in  the  parts  of  England 
we  have  mentioned,  a  suffident  quantity  of  weld 
is  not  produced  for  our  home  consumption,  and 
we  consequently  draw  it  from  foreign  markets. 
Some  writers  have  recommended  the  extension 
of  its  cultivation,  and  aigued  that  it  would 
thrive  and  render  a  handsome  profit  on  some  of 
our  poorest  lands,  which  for  any  other  purpose 
are  not  worth  ten  shillings  per  acre.  Marshal^ 
in  his  Rural  Economy  of  Norfolk,  says,  it  prefers 
a  good  soil,  but  others  assert  that  it  becomes 
stalky  in  a  rich  soil;  and  the  author  of  the 
Journal  of  a  Naturalist,  supports  the  opinion 
that  very  poor  land  is  the  best  for  the  purpose. 
*•  With  us,"  he  says,  "it  grows  luxuriantly  (t.  c» 
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in  its  wild  state),  three  or  four  feet  high,  on  a 
thin,  stony,  undressed  soil,  apparently  tke  wry 
station  it  prefers. 

Ths  QuEHciTRoir  Oak  Bark,  though  long  in 
common  use  in  those  countries  where  it  is  indi- 
genous, was  not  introduced  into  Elngland  until 
the  year  1785,  when  Dr  Bancroft  first  applied  it 
to  the  purpose  of  dyeing,  and  obtained  a  patent 
for  its  exclusive  use.  The  qttercus  tinctoriOf 
which  produces  this  dyeing  substance,  has  already 
been  described  in  the  account  of  timber  trees. 
The  quantity  of  colouring  matter  contained  in 
this  bark  is  yery  great,  compared  to  its  weight; 
while  the  beauty  of  the  colour  it  imparts  is 
nearly  equal  to  that  of  weld,  and  its  durability 
is  superior.  According  to  Dr  Bancroft,  it  is 
capable  alone  of  producing  more  cheaply  all,  or 
very  nearly  all,  the  effects  of  every  other  yellow 
dyeing  drug.  Its  value  is  now  fully  appreciated, 
and  a  large  quantity  is  annually  imported  from 
America  into  this  country. 

The  epidermis,  or  exterior  blackish  coat  of 
this  bark,  afibrds  a  yellow  colour,  but  less  pure 
tlian  the  other  parts  of  the  bark;  it4B  therefore 
separated  from  these,  being  shaven  off  with  a 
sharp  instrument.  The  cellular  and  cortical 
parts  which  remain  are  then  ground  in  a  mill, 
some  £Edling  into  a  light  fine  powder,  and  the 
rest  into  stringy  filaments;  this  last  yields  only 
half  as  much  colouring  matter  as  the  powder. 
These  are  seldom  separated  from  each  other, 
however,  but  are  used  together  as  a  dyeing  sub- 
stance. In  this  state  the  bark  yields  as  much 
colour  as  about  eight  or  ten  times  its  weight,  and 
one  hundred  times  its  bulk  of  the  weld  plant. 
The  colouring  matter  is  readily  extracted  by 
water,  at  a  temperature  of  lOO**  Fahrenheit. 
This  decoction  is  of  a  brownish  yellow  colour, 
which  alkalis  deepen  and  acids  brighten.  All 
the  different  shades  of  yellow  may  be  produced 
by  varying  the  quantity  of  colouring  matter. 
It  is  an  adjective  colour;  the  mordants  used  are 
nitro-muriate  of  tin  and  acetate  of  alumina. 
Drab  colours  are  obtained  firom  the  same  dye, 
with  a  mordant  of  sulphate  of  iron  and  carbonate 
of  lime,  and  olive  shades  by  a  mordant  of  sul- 
phate of  copper  and  carbonate  of  lime.  An 
extract  may  be  made  from  the  bark  amounting 
to  about  one-twelfth  of  its  weight,  but  its  colour 
becomes  injured  by  the  application  of  boiling 
heat,  and  therefore  the  extract  cannot  be  used 
with  advantage  in  dyeing.  It  would  indeed  be 
a  most  valuable  desideratum  if  the  colouring 
matter  obtained  from  distant  countries  could  be 
brought  in  the  form  of  extract,  thus  concentrat- 
ing all  their  virtues  within  the  least  possible 
space.  But  hitherto  all  colours  are  found  to  be 
injured  while  undergoing  this  process.  The 
chemist  would  render  an  acceptable  service  to 
the  arts  who  should  discover  means  whereby 
this  purpose  might  be  successfully  accomplished. 


Quercitron  bark  is  imported  into  England 
under  an  impost  of  Qd,  per  ewt. :  its  price  is 
about  Qs,  per  cwt. 

The  average  annual  importation  for  the  last 
five  years  is  2,214  casks,  containing  ten  cwt. 
each. 

Fusnc  fmorus  tinctoriaj.  Natural  family 
urticeof;  monoocia^  tetrandria^  of  Linnsus.  This 
tree  is  a  native  of  Brazil  and  of  several  of  the  West 
India  islands.  It  is  tall  and  branching,  with  a 
fine  head,  smooth  leaves,  and  oval-shaped,  solitary 
spines.  The  whole  plant  abounds  in  a  slightly 
glutinous  milk,  of  a  yellow  sulphureous  colour. 
The  berries  are  sweet  and  wholesome,  and  fed 
on  by  birds. 

The  precise  period  of  its  introduction  into 
Europe  as  a  dyeing  substance  is  not  exactly 
known,  but  it  was  certainly  soon  after  the  middle 
of  the  seventeenth  century,  as  at  about  that  time 
we  find  it  noticed  among  the  dyeing  drugs  in  use. 
It  is  now  in  very  extensive  demand  in  our  dye- 
houses  under  the  name  of  fitstie. 

This  wood,  which  is  of  a  sulphur  colour,  with 
orange  veins,  abounds  with  colouring  matter;  it 
may  be  used  substantively,  and  is  tolerably 
durable,  but  it  can  be  made  extremely  so  when 
in  combination  with  the  same  mordants  as  are 
employed  with  weld  or  quercitron.  Though  a 
permanent  dye,  it  is  seldom  used  for  pure  yellow, 
as  the  colour  which  it  imparts  is  dull  and  muddy; 
it  is  therefore  chiefly  employed  in  compound 
colours.  It  goes  much  farther  than  weld,  but 
is  not  of  so  economical  a  use  as  quercitron.  In 
equal  weights,  quercitron  yields  four  times  as 
much  colouring  matter  as  fustic,  and  their  rela- 
tive prices  render  the  bark  a  cheaper  dyeing 
material.  This  wood  is,  however,  found  more 
efficient  in  some  mixtures  of  colours.  It  is  much 
employed  in  combination  with  indigo,  to  dye 
what  is  called  Saxon  green.  With  an  iron  basis 
it  dyes  drab,  and  with  an  aluminous  basis  olive 
colours.  This  colouring  matter  is  never  applied 
to  calico-printing,  since  the  English  dyers  have 
hitherto  been  unsuccessful  in  producing  from  it 
any  tiling  like  an  equal  degree  of  clearness  or 
brightness  with  that  of  weld  or  quercitron. 
Chaptal  gives  a  simple  method  of  obtaining  a 
more  lively  colour  from  fustic.  It  consists  in 
merely  boiling  in  a  decoction  of  this  wood  shav- 
ings of  skin,  glue,  or  other  animal  matter.  The 
stufis  dyed  in  this  preparation  will,  according  to 
that  eminent  chemist,  take  a  beautiful  and  most 
intense  colour. 

Fustic  is  imported  into  Elngland  in  large  quan- 
tities, chiefly  from  Cuba  and  Jamaica.  That 
from.  Cuba  is  very  superior,  and  usually  obtains 
fifty  per  cent,  higher  price  than  that  from 
Jamaica.  It  is  admitteid  into  England  at  the 
nominal  duty  of  three  shillings  per  ton  from 
British  possessions,  and  of  four  shillings  and 
rixpence  from  other  countries.     The  average 
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umual  import  for  the  last  five  yean  wu  6,1M 
toDS.  The  average  price  of  the  best  ia  from  £7 
to  £14  per  t«n. 

Venbiun  SnucK  (rhut  eottmuj,  is  a  shrnh 
growing  principally  in  Italjr  and  the  south  of 
France.  Both  the  root  and  the  stem,  when 
deprived  of  the  bartc  and  chipped,  are  employed 
for  dying  a  full  high  yellow,  approaching  to 
onmge,  npon  wool  or  cloth  prepared  with  nitro- 
muriate  of  tin.  But  the  colour  obtained  in  tlus 
manner  ia  extremely  fugitive,  neither  is  it  so 
bright  as  the  yellow,  which  can  be  mora  cheaply 
obtained  from  quercitron  Iiark.  Four  pounds 
of  this  chipped  wood  affords  no  more  colouring 
matter  tlian  one  pound  of  qnerdtron.  This 
dyewood  is  seldom  naed  alone;  it  is  employed 
merely  as  an  accessary  colour  to  heighten 
cochineal  and  other  dyes,  and  to  give  them  an 
^proach  to  a  yellow  tinge. 

Venetian  sumach  was  long  distinguished  in 
Fiance  by  the  name  of  futtet,  and,  with  the 
wood,  the  name  somewh^  altrawl  into  fiulic, 
was  introduced  into  England.  The  wood  of  the 
morut  tinetoria  was  subsequently  brought  from 
America,  and  likewise  employed  for  dyeing 
yellow;  destitute  of  a  name,  the  American  wood 
also  acquired  that  of  fustic,  as  being  like  it  a 
yellow  dye-wood.  A  confnnon  having  couse- 
qnently  arisen  to  distinguish  them,  the  wood  of 
the  alinib  was  called  fwuig  fostie,  and  that  of 
the  large  American  tree,  which  is  always  imported 
in  the  form  of  Urge  blocks  or  logs,  old  Aistic. 
Uany  persons  have  in  oonsequeiKe  been  misled, 
so  &r  as  to  oondnde  that  two  very  distinct  dye- 
ing drugs  were  the  same,  difiering  with  each 
other  only  in  point  of  age. 

The  wood  known  in  England  by  the  name  of 
green  ebony  poesewea  a  species  of  colouring 
matter  very  nmilar  to  that  of  monti  (wdorio, 
and  is  sometimes  employed  in  its  stead  in 
dyeing. 

AwtiTTO.  Bim  ortllana ;  Pofyandria,  mono- 
gynia,  of  Linncus.    This  small  tree  is  a  native 


of  South  America.    The  Eurapeons  who  first 
visited  America  found  that  the  berries  which  it 


yields  wera  used  by  some  of  the  Indian  tribee  to 
paint  their  bodies.  The  brilliant  and  showy 
colour  soon  attracted  the  attention  of  the  settlers, 
who  not  only  applied  it  to  tlteir  own  uses,  but 
likewise  converted  it  very  speedily  into  an  arti- 
cle of  commerce.  The  amatto  tree  ia  also 
extremely  common  in  Jamaica  and  other  parts 
of  the  West  Indies.  It  abounds  in  Java  and 
Sumatn,  and  ia  much  valued  by  the  natives  of 
those  islands  on  account  of  its  colouring  matter, 
which  they  skilfully  extract.  It  seldom  attains 
to  more  than  twelve  feet  in  height.  The  leaves 
are  of  a  deeper  green  on  one  side  than  on  the 
other,  and  ara  divided  by  fibres  of  a  reddish 
brown  colour ;  they  an  four  inches  long,  broad 
at  the  baae,  and  tend  to  a  sharp  point.  The 
stem  has  likewise  fibres,  which  in  Jamuca  are 
converted  into  serviceable  ropes.  The  tree  pro- 
duces oblong  bristled  pods,  somewhat  resembling 
thoae  of  a  chestnut.  These  are  at  first  of  a  beau* 
tifiil  Toee-colonr,  but  as  they  ripen  change  to  a 
dark  brown,  and  bunting  open  display  a  splen- 
did crimson  farina  or  pulp,  in  which  are  con- 
tained thirty  or  forty  seeds,  in  sh^ie  umilar  to 
ruain  stones.  As  soon  as  they  have  arrived  at 
maturity,  these  pods  are  gathered,  divested  of 
their  huaks,  and  bruised.  Their  pulpy  sub- 
stance, which  seems  to  be  the  only  part  that 
constitutes  the  dye,  is  then  put  into  a  ciatem 
with  just  enough  wat«r  to  cover  it,  and  in  this 
utuadon  it  remains  for  seven  or  eight  days,  or 
until  the  liquor  begina  to  ferment ;  sometimes, 
indeed,  weeks  or  even  months  elapse  before  this 
effect  is  produced.  It  ia  then  strongly  agitated 
with  wooden  paddles  and  beaters  to  promote  the 
separation  of  the  pulp  from  the  seeds  ;  this 
operation  is  continued  until  these  have  no  longer 
any  colouring  matter  adhering  to  them.  The 
turbid  liquor  ia  then  passed  through  cloee  cane 
uerea,  leaving  the  refuse  aeeda  behind.  The 
mixture  is  now  very  thick,  of  a  deep  red  colour, 
and  of  an  extremely  unpleasant  odour.  On 
being  boiled  the  colouring  matter  ia  thrown  up 
to  the  surface  in  the  fonu  of  scum,  or  otherwise 
the  colour  is  allowed  to  subside  ;  in  either  case 
the  scum  or  the  precipitate  mnat  be  boiled  in 
coppers  until  reduced  to  a  eonuatent  paste.  It 
is  then  auSered  to  cool,  and  made  up  into  cakee, 
which  ara  dried  in  the  shade.  The  liquor  from 
which  the  colouring  matter  has  been  removed,  ia 
preserved  nnder  banana  leaves  until  it  becomes 
heated  by  fermentation ;  it  u  then  re-boiled,  and 
the  scnm  which  rises  ia  taken  off.  It  then 
again  undeigoea  similar  treatroent,  uotil  no  more 
colour  remains  to  be  extracted.  Instead  of  this 
tedious  process,  which  occaaiona  diseases  by  the 
patrefoction  induced,  and  which  at  beat  affords 
only  a  spoiled  product,  M.  Leblond  proposes 
simply  to  wash  the  seeds  of  amatto  until  entirely 
deprived  of  their  colour,  which  lies  whoUy  iu 
the  pulpy  part,  and  to  precipitate  the  colour  by 
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means  of  vinegar  or  lemon- juice,  and  then  to 
boil  in  the  ordinary  manner. 

The  experiments  of  M.  Vanquelin  made  on 
some  amatto  berries  imported  by  M.  Leblond, 
confirmed  the  efficacy  of  the  process  which  he 
proposed,  and  the  dyers  ascertained  that  arnatto 
obtained  in  this  manner  had  at  least  four  times 
the  value  of  that  which  was  procured  in  the 
ordinary  manner.  It  was  reported  to  be  more 
easy  to  work,  to  require  the  addition  of  less  sol- 
vent material,  to  give  less  trouble  in  the  dyeing 
vessel,  and  to  iiimish  a  purer  colour.  Guiliche 
recommends  that  the  application  of  heat  should 
be  avoided  in  the  preparation  of  amatto.  There 
can  indeed  be  no  question  that  this  substance  is 
very  much  injured  in  its  preparation  ;  as  all 
vegetable  extracts,  when  exposed  to  the  direct 
action  of  fire,  have  their  properties  lessened,  or 
even  altered,  by  partial  charring ;  an  accident 
which  never  fails  to  occur  in  a  greater  or  less 
degree.  In  the  country  of  its  production,  we 
are  told  that  this  colouring  matter  is  much  supe- 
rior when  used,  as  by  the  aborigines,  fresh  from 
the  trees.  The  Brazilians,  by  another  method 
of  preparation,  produce  a  permanent  crimson 
colour  from  amatto.  The  Spanish  Americans 
mix  the  berries  after  having  undergone  a  parti- 
cular process  with  their  chocolate,  to  which,  in 
their  opinion,  it  not  only  gives  an  excellent  tint, 
but  imparts  valuable  medicinal  virtues. 

The  amatto  of  commerce  is  moderately  hard, 
of  a  brown  colour  on  the  outside,  and  a  dull  red 
within.  It  is  seldom  employed  in  England  but 
as  a  dye  for  silken  stuffs,  or  as  an  auxiliary  in 
giving  a  deeper  shade  to  the  simple  yellows.  Its 
colour  is  a  bright  orange,  but  this  is  extremely 
fiigitive,  &ding  very  fast  on  exposure  to  the  air. 
It,  however,  powerfully  resists  soap,  and  the 
action  of  the  strongest  acids.  Dr  Bancroft,  in 
making  experiments  on  this  substance,  found 
that  pieces  of  linen  and  cotton  dyed  in  the  usual 
way  with  amatto,  and  subjected  to  the  action  of 
chlorine,  not  only  retain  their  colour,  but,  on 
the  contrary,  bore  exposure  to  the  atmosphere 
longer  than  those  pieces  similarly  dyed,  which 
had  not  been  so  treated.  Amatto  is  acted  upon 
with  great  difficulty  by  water,  to  which  it  im- 
parts only  a  pale  brown  tinge.  When  made  into 
a  dye-bath,  alkali  is  therefore  always  added, 
which  facilitates  its  solution,  and  produces  a 
better  colour.  The  liquid  sold  in  the  shops 
under  the  name  of  "Scott*s  Kankin  dye,**  is 
nothing  but  a  solution  of  amatto  in  potash  and 
water.  Amatto  is  perfectly  soluble  in  alcohol ; 
it  is  much  used  in  this  state  for  lacquering,  and 
for  communicating  an  orange  tint  to  the  yellow 
varnishes. 

It  is  likewise  employed  in  laige  quantities  as 
a  colouring  ingredient  for  cheese,  to  which  it 
gives  the  required  tinge,  without  imparting  any 
unpleasant  flavour  or  unwholesome  quality* 


Arnatto  b  imported  into  this  country  in  cakes 
of  two  or  three  pounds  weight,  wrapped  ap  in 
large  flag  leaves,  and  packed  in  casks.  In  this 
form  it  is  a  kind  of  paste,  the  evaporation  not 
having  been  carried  on  to  absolute  dryness. 
Another  kind,  the  roll  amatto  of  commeroe,  is 
of  a  much  superior  quality,  being  a  hard  extract, 
and  containing  a  much  greater  proportion  of 
colouring  matter. 

The  average  annual  importation  for  the  five 
preceding  years,  was  1074  casks,  each  weigliing 
firom  three  to  four  and  a  half  cwt. 

Turmeric.  (Curcuma  Umga.)  Natural  fiimily 
seitamineop;  fnonandria^  manogynia^  of  T.iTing>^|jf. 


Tnrmwic. 

This  plant  is  indigenous  to  the  East  Indies, 
and  other  parts  of  Asia,  and  to  Madagascar.  It 
has  likewise  been  cultivated  with  some  suooess 
in  Tobago ;  samples  of  turmeric  sent  to  England 
from  that  island  having  been  found  superior  to 
that  usually  imported.  It  does  not,  however, 
yet  form  an  article  of  importation  from  the  West 
Indies.  Our  supplies  are  brought  from  the 
East  Indies,  China,  and  Java ;  of  these  the 
Chinese  turmeric  is  the  best.  The  island  of 
Sumatra  might  also  ftimish  supplies,  for  it  is 
much  cultivated  there,  and  principally  used  by 
the  natives  to  give  that  ydlow  tinge  to  their 
rice,  and  other  food,  of  which  all  eastern  people 
seem  so  fond.  The  East  Indians  make  the  same 
use  of  it. 

The  roots  of  the  curcuma  Umga  spread  fiir 
under  the  surface  of  the  ground  ;  they  are  long 
and  succulent,  and  about  half  an  inch  in  thick- 
ness, having  many  circular  knots,  from  which 
arise  four  or  five  spear-shaped  leaves,  standing 
upon  long  foot-stalks.  The  flowers  grow  in  looee 
scaly  spikes,  surmounting  the  foot-stalks  which 
spring  from  the  larger  knots  of  the  roots,  and 
attain  to  about  a  foot  in  height.  The  flowers  are 
of  a  yeUowish  red  colour,  shaped  somewhat  like 
those  of  Indian  reed. 

These  roots  are  externally  of  a  colour  inclin- 
ing to  grey,  but  intemally  of  a  deep  lively  yel- 
low. They  are  very  hard,  and  not  unlike,  either 
in  figure  or  size,  to  ginger.  The  roots  are  reduced 
to  powder  previously  to  being  employed  as  a 
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dye.  Turmeric  is  rery  rich  in  colour^  but  it  pos- 
sesses no  durability,  nor  can  any  combination  of 
mordants  give  to  it  this  quality  in  a  sufficient 
degree.  Chloride  of  sodium  and  muriate  of 
ammonia  are  the  substances  which  best  fix  the 
colour,  but  they  spoil  its  beauty  by  deepening 
its  hue  almost  to  brown.  It  is  sometimes  em- 
ployed to  impai't  a  golden  cast  to  yellow  made 
from  weldy  or  to  gire  an  orange  tinge  to  scarlet ; 
but  the  shade  which  it  imparts  is  very  evanes- 
cent,  and  soon  vanishes  on  expoMre  to  the  air. 

This  root  was  at  one  time  much  employed  in 
medicine,  chiefly  for  obstructions  of  tlie  bowels 
and  liver.  It  has  now  entirely  ftdlen  into  dis- 
use. 

It  readily  gives  out  its  active  matter  both  to 
water  and  spirits.  In  distillation  with  water,  it 
yields  a  small  quantity  of  a  gold  coloured  essen- 
tial oil,  of  a  moderately  strong  smell,  and  pun- 
gent taste. 

In  Europe  it  is  sometimes  employed  as  a  sub- 
stitute for  saffron  to  heighten  the  colour  of  cer- 
tain culinary  preparations.  It  is  very  often  used 
OS  an  ingredient  in  yellow  varnishes. 

Stzteen  thousand  and  sixteen  bags  of  turmeric 
were  imported  into  England  in  1830,  each  bag 
weighing  from  one  to  two  cwt. 

That  received  from  our  own  possessions  is  sub- 
jected to  an  import  duty  of  2s.  4d.  per  cwt. ; 
coming  from  foreign  countries  the  duty  is  quad- 
rupled. The  price  of  Bengal  turmeric  is  from 
22s.  to  24s.  per  cwt.,  and  of  the  best  Chinese  d2s. 
per  cwt. 

Frbkch  or  AviONOK  Bkrjubb  are  known  in 
commeree  as  a  yellow  dye.  They  are  the  unripe 
berries  of  a  species  of  buckthorn,  the  rhamnus 
in/eetaritUy  which  is  an  evergreen  shrnb^  a  native 
of  Spain  and  southern  France.  It  grows  to  the 
height  of  ten  or  twelve  feet)  sending  forth  many 
branches  from  the  bottom* 

A  particular  variety  of  this  plant  grows  in 
Candia  and  other  parts  of  the  Levant,  yielding 
berries  larger  than  those  which  are  brought  froxa 
the  south  of  France.  They  are  distinguished  by 
the  name  of  Turkey  berries,  and  are  prefeiTed  to 
the  French.  Both  kinds  yield  a  very  beautiful, 
but  remarkably  fugitive  colour.  No  mordant 
lias  yet  been  discovered  with  sufficient  aflinity 
to  this  colouring  matter,  to  render  their  combin- 
ation permanent.  It  therefore  cannot  be  used 
Avith  advantage  to  the  consumer,  except  where  a 
fine  but  very  transient  colour  is  required.  These 
berries  are,  however,  of  very  common  use  in  our 
dye-houses. 

Three  thousand  four  hundred  and  twentv>five 
cwts.  were  imported  in  1831.  They  are  admitted 
on  a  duty  of  2s.  per  cwt.  Their  average  price 
for  the  last  five  years  was  688. 

Yellow  berries  of  another  description  arc 
brought  from  Persia,  and  from  some  parts  of 
Asia  Minor ;   these  are  much  superior  to   the 


French  berries.  They  are  very  soluble  in  salt 
water.  A  gentleman  on  a  passage  firom  Smyrna, 
on  board  a  ship  that  carried  a  few  bags  of  these 
yeUow  berries,  observed,  that  when  a  leak  was 
sprung, and  the  pumps  applied,  the  water  brought 
up  from  the  hold  was  almost  immediately  of  a 
bright  yellow  colour.  This  curious  effect,  which 
gave  to  the  deck  of  the  vessel  the  appearance  of 
a  dye-house,  continued  for  two  whole  days,  or 
until  the  circumstances  of  the  navigation  allowed 
the  sailorato  remove  that  part  of  the  cargo  from 
the  action  of  the  sea- water. 

The  well  known  pigment,  sap-green,  is  simply 
the  concentrated  juice  of  the  ripe  berries  of 
buckthorn. 

Common  Saw- Wort  (t^rratula  tinetoriajy  is  a 
perennial  plant  indigenous  to  England,  growing 
in  woods  and  in  pasture  grounds,  where  it  flowers 
in  month  of  July. 

Dtbe's  Broom  (gmdita  tinctoriaj.  Natural 
family,  Ugumnoitt ;  diadelphia^  deeandria,  of 
LimMSus.  This  plant  is  a  native  of  Britain,  and 
grows  on  dry  and  elevated  grounds.  It  attains 
the  height  of  about  three  feet ;  its  shrubby  stalks 
are  terminated  by  spikes  of  yellow  fiowera  suc- 
ceeded by  pods.  The  leaves  are  spear-shaped, 
and  placed  alternately  on  the  branches.  The 
colour  produced  by  a  decoction  of  these  branches 
cannot  be  compared  in  beauty  with  that  of  weld 
or  saw-wort,  but  it  attains  sufficient  permanency 
by  means  of  mordants.  It  is  sometimes  used  for 
inferior  woollen  goods  in  combination  with  alum 
or  tartar,  and  sulphate  of  lime.  The  Romans 
employed  this  plant  for  dyeing,  and  it  is  described 
by  several  of  their  writen.  It  is  still  applied  to 
the  same  purposes  in  some  of  the  Grecian  islands. 
Toumefort  thus  describes  the  process  which  he 
witnessed  at  Samos.  **To  dye  yellow,  they 
throw  into  boiling  water  the  extremities  of  the 
broom  ;  after  several  boilings,  they  add  a  little 
alum  to  the  decoction.  Then  they  plunge  into 
it  linen,  woollen,  cloth,  or  leather,  or  whatever 
they  wish  to  dye,  and  removing  the  cauldron 
from  the  fire,  leave  the  material  to  soak  all  night. 
The  yellow  imparted  is  tolerably  fine,  and  no 
doubt  more  skilful  operators  might  make  a  more 
perfi«t  colour  of  it.  This  Grecian  plant  differs 
from  that  which  grows  in  the  coast  of  Provence, 
only  in  having  its  leaves  narrower  and  larger." 
The  seeds  powdered  operate  as  a  mild  puiga- 
tive,  and  a  decoction  of  the  plant  is  used  as  a 
diuretic. 

Sumach  (  rfius  eariaria).  Natural  family, 
terdnniacecB ;  pentandHa^  triffynia^  of  Lin- 
nffius.  This  tree  is  a  native  of  Syria,  and  is 
diligently  cultivated  in  Spain  and  Portugal,  and 
in  some  parts  of  Italy  and  Sicily.  The  stems 
are  ligneous,  dividing  at  bottom  into  many  irre- 
gular branches,  attaining  to  the  height  of  eight 
or  ten  feet.  The  bark  is  hairy,  and  of  an  her- 
baceous brown  colour;    The  leaves  are  Avinged, 
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having  seven  or  eight  pair  of  jagged  lobes,  and 
terminated  by  an  odd  one.  They  are  hairy  on 
their  under  side,  of  a  yellowish  green  colour,  and 
placed  alternately  on  the  branches.  These  are 
surmounted  by  loose  panicles  of  flowers,  which 
are  of  a  greenish  white  colour,  each  panicle  being 
composed  of  several  spikes  of  flowers,  sitting 
close  to  the  footnstalks. 

The  shoots  of  this  tree  or  shrub  are  cut  down 
every  year  close  to  the  root,  and  after  being  dried 
are  reduced  to  powder  by  means  of  a  mill.  An 
infusion  of  this  yields  a  &wn  colour  bordering 
on  green.  It  is  a  substantive  colour,  but  may 
be  altered  and  improved  by  the  judicious  appli« 
cation  of  mordants.  The  principal  use,  how- 
ever, of  sumach  in  dyeing,  is  the  production  of 
black,  by  means  of  the  Wge  quantity  of  gallic 
acid  which  it  affords. 

The  bark  is  used  instead  of  that  of  the  oak  for 
tanning  leather,  and  it  is  said  that  the  Turkey 
leather  is  thus  prepared.  The  seeds  are  used  in 
Aleppo  to  provoke  an  appetite  before  meals. 
Both  leaves  and  seeds  are  astringent  and  tonic. 

The  different  kinds  of  sumach  known  in  com- 
merce are  the  Sicily,  Malaga,  Trieste,  and  Ver- 
ona ;  the  first  of  these  being  of  the  best  quality. 
Its  import  duty  is  Is.  per  cwt.;  and  its  price 
averages  from  I2s.  to  16s.  per  cwt.  The  average 
annual  importation  for  the  five  preceding  years 
is  100,101  cwts. 

Henna  or  Egyptian  Privet  (Lawsania  iner- 
mii).  This  plant  is  a  native  of  Egypt,  and  is 
of  easy  culture  and  propagation.  It  was  known 
to  the  ancients  under  the  name  of  Oipnu,  It  is 
also  indigenous  to  India,  Palestine,  and  Persia. 
It  blossoms  from  May  to  August.  The  leaves 
are  the  only  parts  used.  These  are  gathered,  and 
after  being  Imstily  dried  and  bruised  to  a  pasty 
consistence,  are  made  to  yield,  by  boiling,  the 
rich  colouring  matter  in  which  they  abound. 
Sir  William  Jones  mentions  that  in  the  island 
of  Hensuin  or  Johanna,  he  met  with  this  shrub, 
not  then  in  blossom.  Having  heard  of  the  fiime 
of  the  plant,  he,  in  imitation  of  the  heroes  of 
oriental  poesy,  had  his  nails  stained  with  a 
pi-eparation,  and  thus  obtuned  sufficient  evi- 
dence of  the  durability  of  the  colour ;  his  fingers 
remaining  discoloured  until  the  substance  of 
the  nails  changed  by  growth.  This  plant  is 
much  esteemed  in  the  East  and  in  Africa  for 
this  strange  purpose;  and  the  toilet  of  the 
Asiatic  or  African  beauty  is  deemed  incomplete, 
unless  her  charms  are  heightened  by  this  potent 
auxiliary,  the  dark  tints  of  which,  to  European 
eyes,  impart  no  very  becoming  lustre.  The  use 
of  henna  is  not,  however,  wholly  confined  to 
staining  the  nails  and  skin,  as  it  is  employed  in 
the  East  for  dyeing  ordinary  stuffs.  It  pro- 
duces a  reddish  brown  substimtive  dye.  There 
is  evidence  that  the  ancient  E^ptians  made  a 
similar  application  of  this  colouring  matter,  as 


in  the  envelopes  of  their  mummies  the  hernia 
dye  is  still  observable. 


CHAP.  XLVIII. 

MEDICINAL  PLANTS — ^PERUVIAN  BARK,  QUASSIA, 

GENTIAN,  &C. 

From  the  earliest  records  of  the  healing  art,  it 
appears  that  medicinal  substances  were  obtained 
from  the  vegetable  kingdom.  Indeed,  almost  all 
medicines  were  for  a  long  time  exclusively  pro- 
cured from  plants,  or  ^'simples,"  as  they  were 
called,  in  contradistinetion  to  thoee  drugs  which 
were  afterwards  oompoimded  from  the  mineral 
or  animal  kingdoms. 

The  medical  virtues  of  plants  reside  in  almost 
all  their  difiBrent  parts,  sometimes  in  the  roots, 
at  others  in  the  stem  and  leaves ;  sometimes  they 
are  excluuvely  confined  to  the  bark,  or  to  tlie 
flowers,  seeds,  or  pericarps.  These  medicinal 
substances,  too,  assume  various  forms,  as  gums^ 
resins,  bitter  extract,  bland  oils,  or  volatile  aro- 
matic essences.  Several  plants  yielding  many  of 
these  substances  we  have  already  described,  as 
those  yielding  spices,  essential  oils,  &c.  In  treat- 
ing of  the  remainder  of  those  plants  most 
esteemed  in  medicine,  we  shall  group  them 
chiefly  according  to  the  effects  which  the  sub* 
stances  they  yield  produce  on  the  human  body. 

Peruvian  Bark  (cinchona).  Natural  fiunily, 
eontorticB ;  pcfitandnay  mono^nta^  of  Linncus. 
There  are  several  species  of  this  genus,  of  which 
the  following  are  supposed  to  yield  the  medicinal 
bark  used  in  this  country  : 

Cinchona  condaminea^wiih,  ovo-lanceolate  leaves 
and  hairy  corolla,  which  yields  the  pale  bark  or 
eoKariUafina  of  Uritasinga. 

C.  lancijbliay  with  lanceolate  leaves,  grows  in 
an  elevated  temperate  climate.  Known  in  Santa 
Fe  as  the  guina  narof^ada^  rare. 

C,  o&rdifoliay  with  sub-cordate  or  oval  leaves. 

C,  cblan^faliay  with  oblong  acuminated  leaves, 
common  near  Maraquita. 

Cotmnon  or  Officinal  Bark  (c,  officinalis).  This 
tree  attains  a  considerable  height,  sending  off 
laige  branches  covei^d  With  rough  brown  bark. 
The  leaves  vary  from  an  ovate  to  an  elliptical 
shape ;  the  lai^r  approaching  more  to  the  for- 
mer, and  the  smaller  to  the  latter  figure.  They 
are  all  entire,  nerved,  smooth  on  the  upper  side, 
on  the  under  covered  with  dense  hairs,  and  stand 
in  pairs  upon  rather  short  foot-stalks.  The 
flowers  are  produced  in  panicles,  and  stand  upon 
slender  pedicles.  The  calyxes  small,  bell  shaped, 
and  divided  on  the  margin  into  five  minute  seg- 
ments. The  corolla  is  funnel-shaped,  consisting 
of  a  long  cylindrical  tube  divided  at  the  limbs 
Into  five  segments,  which  are  ovate,  oblong,  oer> 
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nUd  at  Uie  edges,  and  tinged  of  a  pink  hue  in 
th«  Mntre.    The  filament*  are  five,  brittly,  and 


plttced  in  the  middle  of  the  tube.  The  gerraen 
is  orate.  The  seeds,  which  are  uumeroiu^  are 
Goutuned  in  a  two-celled  capsule.  This  tree  ta  a 
native  of  Peru,  growing  most  abundantly  on  a 
lung  chain  of  mountdns  extending  to  the  north 
and  south  of  Lima.  Formerly  it  was  not  un&e- 
i^nent  to  find  treea  with  a  trunk  as  large  as  a 
luan'a  body ;  now  since  the  dbmand  forthe  hark 
haa  mcreMed,  tkere  are  only  yonng  and  much 
■mailer  trees  to  be  seen. 

The  soil  in  which  the  tree  thrives  best,  ii  a 
red  clayey  or  rocky  ground  on  the  banks  of 
mount^  streams  or  rivers. 

The  proper  seaaoa  for  cutting  the  bark  is, 
according  to  Mr  Arrot,  from  September  to 
November,  the  only  months  in  the  whole  year 
in  which  the  rainy  season  wholly  intermits 
among  thoee  mountains.  Having  discovered  a 
phun  where  the  trees  most  abound,  huts  ore  then 
built  for  the  accommodation  of  the  workmen, 
and  a  large  one  to  contun  the  bark,  in  order  to 
protect  it  &om  the  wet.  The  workmen  then 
clear  a  road  through  the  forest  to  the  nearest 
plantation,  or  form  houses  in  the  low  countrj-, 
to  which  in  dry  wcaUier  they  coavey  the  bark 
as  it  is  procoied,  accumulated  in  the  temporary 
hut.  Each  In^an  or  wood-cutter  is  provided 
with  a  large  knife,  and  a  bag  that  will  hold 
about  fifty  pounds  of  green  bark.  Every  two 
Indians  take  a  tree,  &om  which  they  slice  down 
the  bark  as  lor  as  they  can  reach  from  the 
gronnd.  They  then  t^e  sUcks  about  half  a 
yard  long  each,  which  tliey  tie  to  the  tree  with 
tough  withes  et  proper  distances,  like  the  steps 
of  a  ladder,  always  slicing  off  the  bark  as  &r  aa 
they  can  reach,  before  they  fix  a  new  step ; 
and  thus  mount  to  the  top,  the  Indian  below 
gathering  what  the  other  cuts.    This  they  do 


by  turns,  and  go  from  tree  to  tree  until  the  bag 
is  full,  which,  when  they  have  plenty  of  trees, 
one  Indian  will  do  in  a  day.  Great  care  must 
be  taken  that  the  bark  is  not  cut  when  ivet,  and 
if  this  should  happen  to  occur,  it  must  be  imme- 
diately taken  down  to  the  low  country  to  be 
dried ;  for,  if  heaped  up  in  a  wet  state,  h  loses  its 
colour,  turns  black,  and  becomes  useless. 

The  bark,  as  it  is  cut,  is,  therefore,  as  soon  as 
possible  conveyed  down  to  the  kw  country  by 
mules,  where  it  is  spread  out  to  dry.  On  the 
trees  being  entirety  stripped  of  the  bark,  the 
trunks  soon  perish ;  but,  according  to  Conda- 
mine,  in  a  short  time  fresh  rftoots  are  sent  op 
from  the  roots. 

Like  most  other  valuable  dlacoveries,  that  of 
the  medicinal  efficacy  of  Peruvian  bark,  would 
appear  to  have  been  accidental.  Indeed,  the 
time  or  manner  of  this  discovery  is  not  well 
ascertained.  Some  contend  that  tt^  use  in  inter- 
mittent feven  was  known  to  the  American 
Indians  long  before  the  invasion  of  that  country 
from  Europe,  and  that  the  natives  carefully  con- 
cealed its  virtues  from  the  Spaniards  who  invaded 
Fern.  Others  again  assert,  that  the  Peruvians 
never  appropriated  the  bark  to  any  use  whatever, 
but  imagined  that  the  lai^  quantities  exported 
from  their  country  by  the  Spaniards  was  for  the 
purpose  of  dyeing  ;  and,  according  to  Ulloa, 
they  actually  mode  some  trials  of  its  effects  in 
this  art.  Condamine  says,  that  according  to  an 
ancient  tradition,  the  Americans  owe  the  dis- 
covery of  this  remedy  to  some  wild  beasts  which 
were  remarked  to  resort  to  the  bark  for  the 
cure  of  the  disease.  Geoffrey  states,  with 
more  appearance  of  reality,  that  the  use  of  the 
bark  was  first  learned  by  the  following  circum- 
stance : — Some  einehona  trees  being  thrown  by 
the  winds  into  a  pool  of  water,  lay  there  till  the 
water  became  so  bitter,  that  every  one  refused 
to  drink  it.  However,  one  of  the  neighbour- 
ing inhabitants  being  seised  with  a  violent  par- 
oxysm of  fever,  and  finding  no  other  water  to 
quench  his  thirst,  was  forced  to  drink  this,  by 
which  he  was  almost  immediately  cured  of  his 
fever.  He  afterwards  related  the  circumstance 
to  others,  and  prevailed  upon  some  of  his  friends, 
who  were  21  of  fevers,  to  make  use  of  the  same 
remedy,  vrith  whom  it  proved  equally  successful, 
lite  use  of  thte  medicine,  however,  was  very  little 
known  till  about  the  year  1638,  when  a  signal 
cure  having  been  performed  by  it  on  the  Spanish 
Viceroy's  lady,  Uie  Countess  del  Cinchon,  at 
Lima,  it  came  into  general  repute,  and  hence 
obtained  the  name  of  the  Countess  powder  or 
cinchona.  On  the  recovery  of  the  lady,  she  dis- 
tributed a  large  quantity  of  the  bark  to  the 
Jesuits,  in  whose  hands  it  acquired  still  greater 
reputation  ;  and  by  them  it  was  first  introduced 
,  into  Europe.  Louis  XV.,  when  Dauphine,  If 
i  said  to  have  been  one  of  the  first  in  Europe  who 


522 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


experienced  its  efficacy.  Cardinal  de  Lago,  a 
benevolent  Italian  ecclesiastic^  also  brought  a 
large  quantity  of  the  powder  to  Rome,  and  dis- 
tributed it  among  the  poor 

The  bark  is  brought  to  this  country  in  pieces 
of  various  sizes,  some  rolled  up  into  short  thick 
(|uills,  and  others  flat ;  the  outside  is  brown,  and 
generally  partially  covered  mth  a  whitish  moss ; 
the  inside  is  of  a  yellowish,  reddish,  or  rusty 
iron  colour.  The  best  sort  breaks  close  and 
smooth,  and  proves  friable  between  the  teeth ; 
the  inferior  kinds  appear,  when  broken,  of  a 
woody  texture,  and  in  chewing,  separate  into 
fibres.  The  former  pulverizes  more  easily  than 
the  latter,  and  looks,  when  powdered,  of  a  light 
brownish  colour,  resembling  cinnamon,  or  some- 
what paler.  It  has  a  slight  smell,  approaching 
somewhat  to  mustiness ;  yet,  with  a  degree  of 
aromatic  flavour  which  renders  it  not  disagree- 
able. Its  taste  is  very  bitter,  astringent,  durable 
in  the  mouth,  and  accompanied  with  some 
degree  of  aromatic  warmth,  but  not  sufficient  to 
prevent  its  being  ungrateful. 

There  are  three  kinds  known  in  commerce, 
tlie  pale,  yellow,  and  red. 

Pale  Bark,  Of  this  kind  there  are  several 
varieties,  the  most  remarkable  of  which  are  the 
quilled  bark,  which  comes  from  Lixa,  and  the 
flat  bark  from  Guanaco.  That  which  comes 
fi*om  Lixa  consbts  of  thin  singly  or  doubly 
rolled  pieces,  four  or  five  inches  long,  and  scarcely 
a  line  in  thickness ;  extenially  rough,  of  a  gray- 
ish brown  colour,  and  generally  covered  with  a 
kind  of  lichen,  internally  of  a  cinnamon  colour ; 
its  fracture  not  fibrous  and  powdery,  but  even 
and  shining.  It  has  a  pleasant  bitter  astringent 
taste,  and  a  peculiar  aromatic  smell.  The  bark 
which  comes  from  Guanaco,  consists  of  much 
thicker,  coarser,  and  flatter  pieces,  externally  of 
a  dark  brown  or  almost  black  colour,  though 
internally  of  a  cinnamon  colour,  and  in  its  resin- 
ous fi'acture,  smell,  and  taste,  it  exactly  resem- 
bles the  former.  When  genuine,  both  varieties 
ai-e  excellent  remedies,  although  the  former  are 
generally  preferred  on  tlie  Continent,  and  the 
latter  in  Britain. 

Yellow  Bark,  This  consists  of  pieces  about 
six  inches  in  length,  thicker,  and  less  rolled  up 
than  the  common  bark.  Its  internal  surfiice  is 
of  a  deeper  red.  It  sometimes  wants  the  epider- 
mis, which  is  often  as  thick  as  the  bark  itself. 
It  is  lighter  and  moi*e  friable  than  the  former 
variety ;  its  fracture  L>  fibrous,  and  when  reduced 
to  powder,  its  colour  is  paler.  Its  taste  is  much 
more  bitter,  astringent,  and  stronger,  but  its 
smell  is  weaker.  Its  decoction,  when  hot,  is 
redder,  but  when  cold,  paler.  Its  solution  strikes 
a  deeper  colour  with  sulphate  of  iron.  It  con- 
tains more  of  the  active  constituents,  but  less 
gum  than  the  common,  and  less  resin  than  the 
led.     Its  medicinal  effects  are  sidd  to  be  much 


more  poweiful  than  the  others  ;  and,  according 
to  Humboldt,  it  is  most  esteemed  at  Lixa,  and 
known  by  the  name  of  cascariUa  fina. 

Red  Bark  occurs  generally  in  larger,  thicker, 
and  flatter  pieces,  but  sometimes  also  in  the  fonu 
of  quills.  It  is  heavy,  firm,  sound,  and  dry, 
friable  between  the  teeth,  does  not  separate  into 
fibres,  and  breaks  not  shivery,  but  short,  dose, 
and  smooth.  It  has  three  layers,  the  outer  is 
rugged,  of  a  reddish  brown  colour,  but  fre- 
quently covered  with  mossy  matter.  The  middle 
is  thicker,  more  compact^  darker  coloured,  Yery 
resinous,  and  brittle,  the  inmost  is  more  woody, 
fibrous,  and  of  a  brighter  red.  Its  powder  is  of 
a  dark  red  colour,  its  astringency  and  bitterness 
more  intense,  and  its  reanous  properties  greater, 
than  that  of  the  pale  bark.  According  to  Hum- 
boldt, from  12,000  to  14,000  quintals  of  bark  are 
annually  exported  from  Peru  ;  2000  are  exported 
from  Carthagena,  and  eome  from  the  kingdom 
of  Santa  Fe ;  Lixa  furnished,  previous  to  1779, 
10,000  quintals,  but  now  only  110,  which  are 
sent  to  Spain  on  account  of  the  king.  The  rest 
is  fiimished  by  the  provinces  of  Huamunga, 
Cuenco,  and  Jaen  de  Bracamorros,  and  are 
exported  from  Lima  and  other  parts  of  the  Paci- 
fic ocean. 

The  powder  of  the  baik  at  first  acquired  its 
reputation  for  the  cure  of  ague  or  intermittent 
fever,  and  it  has  retained  its  reputation  ever 
since.  At  first  many  prejudices  were  raised 
against  it,  but  these  gradually  gave  way  to 
repeated  fiicts,  and  the  test  of  experience.  Given 
at  the  veiy  commencement  of  tJbie  disease,  aRer 
the  stomach  and  bowels  have  been  cleared  by 
some  purgative,  and  repeated  in  successive  doses, 
it  is  the  only  remedy  now  to  be  depended  upon, 
and  rarely  fails  of  producing  a  cure.  It  is  thus 
to  be  continued  till  the  peculiar  paroxysms  oi 
the  disease  go  off,  and  till  the  natural  appetite 
and  strength  retmn.  It  is  then  to  be  gradually 
left  off,  repeating  it  in  smaller  quantities  occa- 
sionally, to  prevent  any  symptoms  of  a  relapse. 
Besides  intermittents,  it  is  used  in  other  diseases 
which  have  a  periodical  return,  and  all  those 
affections  which  indicate  impaired  nervous  influ- 
ence, or  loss  of  tone  of  the  animal  fibre.  The 
bark  itself  is  not,  however,  now  administered  in 
almost  any  form,^»mn0,  or  the  active  agent,  being 
extracted  from  the  bark  by  a  peculiar  process, 
and  now  substituted  as  a  medicine.  This  is  a 
light  white  powder  without  smell,  but  possess- 
ing an  intensely  bitter  taste,  and  reckoned  by 
chemists  of  an  alkaline  nature.  Its  small  bulk, 
and  the  readiness  by  which  it  can  be  dissolved 
in  water  or  acids,  and  its  producing  no  sickness 
or  irritation  of  the  stomach,  are  all  recommenda- 
tions to  its  substitution  in  place  of  the  common 
powder  of  bark.  On  the  whole,  the  virtues  of 
Peruvian  bark  are  of  the  most  valuable  and 
powerful  kind,  and  it  forms  one  of  the  most 
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fsteemed  medicines  which  the  discovery  of  Ame- 
rica has  bestowed  on  the  human  race.  It  was  of 
course  entirely  unknown  to  the  ancients,  and 
was  first  used  with  success  and  extensiyely  in 
Britain,  by  Sydenham,  Martin,  and  Lister. 

Quassia  (quassia  amaraj.  Decandria^  Mem- 
ogynia^  of  Linnsus.   This  tree  attains  a  medium 
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Iieight,  sends  off  many  strong  branches,  and  is 
not  nnlike  the  common  ash  in  its  general  appear- 
ance, inhabiting  the  same  countries.  Its  name, 
as  will  be  more  particularly  mentioned  hereafter, 
lias  immediate  reference  to  the  medicinal  value 
of  the  strong  bitter  which  pervades  all  parts 
of  the  tree,  but  more  especially  the  bark.  The 
wood  is  light,  and  of  a  white  colour.  The  bark 
is  thin  and  grayish.  The  leaves  are  placed  alter- 
nately upon  the  branches,  and  consist  of  two 
piurs  of  opposite  pinns,  with  an  odd  one  at 
the  end.  All  the  leaflets  are  of  an  elliptical  shape, 
entire,  veined,  smooth,  pointed,  sessile,  on  the 
apper  side  of  a  deep  green  colour,  on  the  under 
paler.  The  common  foot-stalk  is  articulated, 
and  winged,  or  edged  on  each  side  with  a  leafy 
membrane,  which  gradually  expands  towards  the 
base  of  the  pinnie.  The  flowers  are  all  herma- 
phrodite, of  a  bright  red  colour,  and  terminate 
the  branches  in  long  spikes.  The  bractes,  or 
floral  leaves,  are  lance-shaped  or  linear,  coloured, 
and  placed  alternately  upon  the  peduncles.  The 
calyx  is  small,  persistent,  and  five  toothed ;  the 
corolla  consists  of  five  lance-shaped  equal  petals, 
at  the  base  of  which  is  placed  the  nectary  or  five 
reddish  coloured  scales.  There  are  ten  filaments 
with  simple  anthers.  The  germen  is  ovate, 
divided  into  five  parts,  and  supports  a  slender 
style  with  a  tapering  stigma,  liie  capsules  are 
five,  two-celled,  and  contain  globular  seeds.  This 
tree  is  a  native  of  South  America,  particularly 
of  Surinam,  and  also  of  some  of  the  West  India 
islands.  It  was  named  quassia  by  Linncus, 
ftom  a  negro  called  Quasd,  who  employed  it 
with  great  success  in  Surinam,  as  a  secret  remedy 
in  the  malignant  endemic  fevers  of  that  country. 
In  consequence  of  a  valuable  consideration,  this 
secret  was  disclosed  to  Daniel  Rolander,  a  Swede, 
who  brought  specimens  of  the  quassia  to  Stock- 


holm in  the  year  1756,  and  since  then  the  effects 
of  this  drug  have  been  very  generally  tried  in 
Europe ;  and  numerous  testimonies  of  its  effi- 
cacy have  now  confirmed  its  value  as  a  tonic  and 
febrifuge. 

The  root,  bark,  wood,  and  even  the  leaves  and 
flowers,  all  possess  the  peculiar  bitter  principle. 
The  wood  of  the  trunk  and  roots  is  that  part 
now  genemlly  brought  to  this  country.  The 
bark,  however,  Is  more  intensely  bitter  than  the 
wood,  and  seems  the  most  powerful  as  a  medi- 
cine. Quassia  has  no  sensible  odour,  its  taste  is 
that  of  a  pure  bitter,  more  intense  and  durable 
than  that  of  any  other  known  substance.  It 
imparts  this  bitter  to  water  more  completely 
than  to  alcohol,  or  any  other  liquid  ;  and  the 
infusion  is  not  blackened  by  any  of  the  salts  of 
iron.  The  medicinal  virtues  of  quassia  are  those 
of  a  tonic,  stomachic,  antiseptic,  and  febrifuge. 
It  has  been  found  very  effectual  in  restoring  the 
tone  of  the  stomach,  producing  appetite  for  food, 
assists  digestion,  expelling  flatulency,  and  remov- 
ing habitual  costiveness  produced  from  debility 
of  the  intestines,  and  that  inaction  of  them  con- 
sequent upon  a  sedentary  life. 

Dr  Lettsom  says,  ^^In  debility  succeeding 
febrile  diseases,  the  Peruvian  bark  is  most  gene- 
rally more  tonic  and  salutary  than  any  other 
vegetable  bitter  hitherto  known ;  but  in  hysteri- 
cal attacks,  to  which  the  female  sex  is  so  prone, 
the  quassia  affords  more  vigour  and  relief  to  the 
system  than  the  other.  In  debility  arising  from 
intemperance,  and  in  laxity  of  the  bowels,  it  is 
also  very  efficacious."  But  he  adds,  "With 
respect  to  its  superiority  to  the  Peruvian  bark, 
as  atonic  and  febrifuge,  I  by  no  means  subscribe 
to  the  Linufean  opinion.  It  is  indeed  very  well 
known,  that  there  are  certain  peculiarities  of 
the  air,  and  of  the  human  constitution,  unfavour- 
able to  the  exhibition  of  the  Peruvian  bark,  even 
in  the  most  clear  intermissions  of  fever,  and 
writers  have  repeatedly  noticed  it,  but  this  is 
comparatively  rare.  About  midsummer,  1785, 
I  met  with  several  instances  of  low  remittent 
and  nervous  fevers,  wherein  the  bark  uniformly 
aggravated  the  symptoms,  though  given  in  inter- 
mission, the  most  fi&vourable  to  its  success,  and 
wherein  quassia,  or  snake  root,  was  successfully 
substituted.  In  such  cases  I  mostly  observed, 
that  there  was  great  congestion  of  the  liver,  and 
the  debility  at  the  same  time  discouraged  copious 
evacuations.  And  in  many  fevers,  without 
evident  remissions  to  warrant  the  use  of  the 
bark,  whilst  at  the  same  time  increasing  debility 
began  to  threaten  life,  these  two  medicines, 
quassia  and  snake  root  combined,  upheld  the 
vital  powers,  and  promoted  a  critical  intermission 
of  the  fever,  by  which  an  opportunity  was 
afforded  to  eflfect  a  cure  by  means  of  the  Peru- 
vian bark. 

The  usual  way  in  which  quassia  is  prepared 
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as  B  medicine,  is  to  InfiiN  h^f  aa  ou&ce  of  the 
wood  shavings  in  sixteen  ounces  of  water,  for 
twelve  houra.  Then  strain  off  the  pure  liquid, 
and  take  a  small  wine  glasafiil  twice  a  day,  or 
oftener,  according  to  the  nature  of  the  complaint. 
A  few  drops  of  elixir  of  vitriol  will  add  to  the 
efficacy  of  the  inftision. 

Quassia  is  used  by  some  hreweis  to  give  the 
necessary  bittemeas  to  malt  liquors.  This  in 
Britain  is  not  legal,  but  it  Is  not  contrary  to 
health. 

The  intense  hitter  of  this  wood  destroys 
insects  ;  hence  an  incision  of  quassia  is  a  com- 
mon and  safe  poison  fcr  flies. 

Simaraba,  or  Wingtd'Uaved  Quattia,  ia  ano- 
ther species  possemng  the  same,  or  even  a  more 
Intense  bitter  than  the  other.  It  is  known  in 
Jamaica  by  the  name  of  mountain  damson,  bit- 
ter damson,  or  slave-wood.  It  grows  to  a  con' 
uderahle  height  and  thickness,  and  sends  off 
alternate  spreading  hranohes.  The  bark  which 
coveia  the  trunks  of  the  old  trees  ts  black,  and 
a  little  furrowed,  but  that  of  the  younger  trees 
is  smooth,  gray,  and  here  and  there  marked  with 
broad  spota  of  a  yellow  colour.  The  wood  is 
hard,  white,  and  without  any  remarkable  taste. 
The  leaves  are  numerous,  and  stand  alternately 
on  the  branches ;  each  leaf  is  composed  of  seve- 
ral pinns,  nearly  of  an  elliptical  shape ;  on  the 
upper  ude  smooth,  and  of  a  deep  green  colour ; 
on  the  under  side  whitist ;  they  stand  on  short 
foot-stalks.  The  flowers  are  of  a  yellow  colour, 
and  placed  on  branched  spikes  or  long  panicles. 
They  are  male  and  female ;  and,  according 
to  Dr  Wright,  the  female  flowers  are  never 
found  in  Jamaica  on  the  same  trees  with  the 
male. 

The  bitter  principle  rendes  in  the  bark  of  the 
roots.  This  bark  is  rongh,  aoaly,  and  wasted  ; 
the  inside,  when  besh,  is  a  full  yellow,  but  when 
dry,  paler.  It  has  little  smell ;  the  taste  is  bit- 
ter, but  not  disagreeable.  Macerated  in  water, 
or  in  rectified  spirits,  it  quickly  impregnates  both 
with  its  bitterness,  and  after  becomes  a  ysllow 
tincture.  It  seems  to  give  out  its  virtue  more 
perfectly  to  cold  than  to  boiling  water,  the  cold 
infusion  l>eing  racier  stronger  In  taste  than  the 
decoction,  which  last  is  of  a  tiansparent  yellow 
colour,  when  hot;  bnt  grows  turbid,  and  of  a  red- 
dish brown  as  it  cools.  Tliie  bark  was  first  sent 
from  Guiana  to  France  in  1713,  as  a  remedy  for 
dysentery.  In  the  years  1718  and  1725,  an  epi- 
demio  fiux  prevailed  very  generally  in  France, 
which  resisted  all  the  medicines  usually  employed 
in  such  cases.  Under  these  circumstances, 
lecoune  was  had  to  the  Simaruba,  which  proved 
remarkably  successful,  and  fltst  established  its 
medical  character  in  Europe.  Dr  Wright  say^ 
most  authon  who  have  written  on  this  medi- 
cine Agree,  that  in  ituxee  it  restores  the  tost  tone 
of  the  intestines,  allays  their  spasmodic  motions, 


promotes  the  secretions,  removes  the  lownesi  of 
spirits  attending  the  disease,  and  disposes  the 
patient  to  sleep.  In  a  moderate  doae  it  ocoadons 
no  disturbance  or  uneasinesa,  but  in  large  doses 
it  produces  sickness  and  vomiting.  Uore  exten- 
ded experienee  has  shown,  that  this  medicine  ia 
only  suceeesfiil  in  the  latter  stage  of  dysentery, 
when  there  Is  no  fever,  when  the  stomach  ia 
in  no  way  affected,  and  when  there  only  remains 
a  relaxation  and  weakness  of  the  bowels.  In 
such  cases,  a  glasefnl  of  the  decoction  given  every 
fire  or  six  hours,  with  a  few  drops  of  Undanom, 
has  been  found  very  efRcacious.  It  has  been 
particulariy  recommended  in  old  affections  of 
the  kind  contracted  in  warm  climates,  and  exist- 
ing in  debilitated  habits.  Such  are  the  recom- 
mendations of  this  medicine  at  a  period  shortly 
after  its  discovery.  Like  many  other  remedies, 
it  has  now  fallen  into  comparative  neglect.  Dr 
CuUen  did  not  seem  to  think  that  It  posNseed 
virtues  mperior  to  the  other  bitter  tonics,  and 
in  dysentery  preferred  an  infuNon  of  chamomile 

A  quarter  of  an  ounce  ofumaruba  may  be 
infused  for  twdve  hours  in  twelve  ounces  of 
cold  or  boiling  water,  and  a  wine  glassful  of  the 
infhuon  token  every  three  or  four  hours. 

Gbntian  (gtntitma  luteaj.  Natural  &m!ly, 
rotaeea;  pentandria,  digynia,  of  linnRus.  This 


is  an  herbaceous  plant,  possessing  hitter  qualities 
in  a  conuderahle  degree.  The  root  is  perennial, 
long,  cylindrical,  externally  brown,  intemally 
yellowish.  The  flower  stem  is  Strong,  smooth, 
erect,  tapering,  and  rises  two  of  three  feet  in 
height.  The  leaves,  which  proceed  front  the 
lower  part  of  the  stem,  are  spear-shaped,  huge, 
entire,  ribbed,  sessile,  and  pointed  ;  those  on  the 
upper  part  are  concave,  smooth,  egg-shaped,  and 
of  a  p^e  or  yellowish  green  colour.  The  flowers 
are  large,  yellow,  produced  in  whorls,  and  stand 
upon  strong  peduncles.  The  corolla  consiBta  of 
five  long  narrow  elliptical  petals.  The  capsule 
is  conical,  one-celled,  and  contains  numerous 
seeds.  This  plant  is  a  native  of  the  Alps,  and 
was  introduced  into  Briton  by  Geraid.  Our 
British  supply,  however,  comes  from  Switser- 
land  and  Germany.  The  root,  which  is  the  only 
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part  of  the  plant  used  in  medicine,  has  no  smeU, 
but  has  an  extremely  bitter  taste.  This  bitter 
principle  is  readily  yielded  to  alcohol  and  water, 
but  more  so  to  the  former  than  to  the  latter. 
Grentian  possesses  the  general  virtues  of  bitters 
in  an  eminent  degree,  and  it  is  totally  devoid  of 
astringency.  On  dead  animal  matter  it  acts  as 
an  antiseptic.  Taken  into  the  stomach,  it  proves 
a  powerful  tonic,  and  in  large  doses  acts  as  a 
laxative. 

The  Purple  Qtntian  (g,  purpurea)^  is  ano- 
ther species,  having  similar  properties  to  the  yel- 
low. It  is  a  native  of  the  Alps,  and  was  first 
introduced  into  this  country  for  the  purpose  of 
cultivation  by  Saussure,  in  1768.  The  root  is 
perennial,  cylindrical,  slender,  branched,  exter- 
nally of  a  brown  colour,  and  yellow  in  the 
inside.  The  stem  grows  erect  to  the  height  of  a 
foot,  is  simple,  smooth,  strong,  succulent.  The 
lower  leaves  are  nearly  elliptical,  ribbed,  and 
entire.  The  upper  leaves  are  in  pairs,  sheath- 
like, concave,  pointed,  ribbed,  embrace  the  stem, 
and  enclose  the  flowers.  These  are  of  a  purple 
colour,  and  stand  in  whorls  upon  short  peduncles. 
The  calyx  is  a  deciduous  scape;  the  corolla 
bell-shaped,  pleated,  and  of  a  purple  colour ;  the 
ovate  two-celled  capsule  containing  numerous 
seeds.  The  root,  both  in  appearance,  taste,  and 
medicinal  qualities,  exactlj^  resembles  the  other, 
and  may  be  employed  for  the  same  uses.  It  is 
said  that  the  Swiss  and  other  peasants  of  the 
chill  Alpine  parts  of  Europe  use  a  decoction  of 
the  gentian  and  other  bitter  roots,  as  a  cordial 
drink ;  and  it  is  probable  it  may  prove  a  whole- 
some tonic  and  stimulant  in  those  moist  and 
inclement  regions  which  they  inhabit.  Gentian 
and  the  root  of  the  acarus  ealamuSy  or  sweet 
flag,  form  the  chief  ingredients  in  the  Stockton 
and  other  bitters  used  by  the  common  people  of 
this  country.  The  great  objection  to  them  is 
the  strong  spirituous  menstruum  in  which  they 
are  infused.  An  infusion  in  simple  water,  with 
as  much  spirits  as  would  be  sufficient  to  prevent 
putrefaction,  would  be  equally  useful,  and  less 
productive  of  abuse. 

Centaury  (<Mron%ay  centaurium),  Pentan- 
driOy  monoffyniay  of  Linnsus.  This  plant  was 
originally  classed  with  the  gentians  by  Linnsus, 
from  which  family,  however,  it  essentially  differs. 
The  root  is  annual,  woody,  fibrous,  and  of  a 
yellowish  colour.  The  stalk  is  erect,  with  few 
branches,  smooth,  angular,  and  usually  rises  from 
six  to  ten  inches  in  length.  The  leaves  are  oppo- 
site, sessile,  smooth,  oblong,  ribbed,  and  blunt  at 
the  points.  The  flowers  are  terminal,  produced 
in  a  bunch,  with  five  pinkish-coloured  petals. 
The  plant  is  common  in  Britain  in  woods  and 
pastures,  and  flowers  in  July. 

The  centaury  was  formerly  much  used,  both 
by  physicians  and  by  the  country  people,  as  a 
bitter.    It  is  less  employed  in  modem  times^ 
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although  the  testimony  of  CuUen,  Lewis,  and 
other  writers  on  medicinal  plants,  is  highly 

favourable  to  its  virtues.  The 
tender    leaves,    shoots,    and 
flowers  of  the  top  of  the  plant, 
are  those  parts  of  it  used.  Its 
active    parts    are    dissolved 
readily  both  by  water  and  rec- 
tified spirit;  the   herb,  after 
infusion  in  sufficient  quanti* 
ties   of  either   fluids,  being 
quite  insipid.  Water  takes  up 
idong  with  the  bitter  a  large 
quantity  of  an  insipid  muci- 
laginous   substance,    where- 
as rectified  spirit  seems  to  dis- 
solve little  more  than  the  pure  bitter  part.  Hence, 
on  evaporating  the  two  solutions  to  the  same 
consistencies,  the  watery  extract  proves  much  less 
bitter  than  the  spirituous,  while  its  quantity  is 
above  four  times  greater.    "  The  centaury,"  says 
Dr  Woodville,  <<  is  justly  esteemed  to  be  the  most 
efficacious  bitter  of  all  the  medicinal  plants,  indi- 
genous to  thb  country.    It  has  been  recom- 
mended by  Dr  CuUen  as  a  substitute  for  gentian, 
and  by  several  thought  to  be  a  more  useful  medi- 
cine. Experiments  also  prove,  that  it  possesses  an 
equal  degree  of  antiseptic  power.  Many  authors 
have  observed,  that  along  with  the  tonic  and 
stomachic  qualities  of  a  bitter,  it  firequently 
proves  laxative;  but  it  is  probable  that  this  seldom 
happens  unless  the  dose  be  very  laige.    The  use 
of  this,  as  well  as  the  other  bitters,  was  formerly 
common  in  febrile  disorders  previous  to  the  know- 
ledge of  Feruvian  bark,  which  now  supersedes 
them  perhaps  too  generally,  for  many  cases  of 
fever  occur  which  are  found  to  be  aggravated  by 
the  cinchona,  yet  afterwards  readily  yield  to 
simple  bitters." 

Its  use  as  a  vermifuge  depends  upon  its  bitter 
qualities  and  hence  it  will  be  found  more  effica- 
cious for  strengthening  the  bowels,  after  the 
expulsion  of  worms  by  other  more  powerful 
medicines,  and  thus  preventing  their  return. 

Water  Trefoil,  or  Buck  Bean.  Pentandria, 
monoffynia.  This  is  a  very  common  plant  in 
Britain,  growing  in  marshes  and  by  the  sides  of 
ponds,  and  flowers  about  the  latter  end  of  June. 
The  stalk  rises  from  a  sheath  to  the  height  of 
six  or  twelve  inches.  The  leaves  are  temate, 
waved  at  the  margins,  and  resemble  the  common 
bean ;  hence  the  common  name  of  buck  bean. 
The  petals  are  pink  coloured  on  the  outside,  and 
within  finely  fringed,  so  as  to  have  a  fibrous 
or  hairy  appearance.  The  root  is  perennial, 
jointed,  and  sends  forth  many  long  slender  fila- 
ments. The  whole  plant  is  so  extremely  bitter, 
that  in  some  countries  it  is  used  as  a  substitute 
for  hops  in  the  preparation  of  malt  liquor  ;  yet, 
according  to  Linnsus,  the  poorer  people  in  Lap- 
land make  a  bread  of  the  powdered  roots  mixed 
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with  meal,  although  it  makes  a  rery  unpalatable 
food.  The  juice  contains  a  laige  proportion  of 
nstringent  matter,  producing  a  deep  black  preci- 
pitate with  the  salts  of  iron.  A  dram  of  the 
powdered  leaves  will  also  act  on  the  bowels  as  a 
purgative,  and  produce  vomiting,  so  that,  besides 
its  tonic  properties,  it  seems  to  possess  other 
medicinal  powers.  It  has  accordingly  been 
employed  for  the  cure  of  a  variety  of  diseases,  as 
scurvy,  dropsy,  jaundice,  &c.  Dr  Boerhaave 
and  others  experienced  its  efitocts  in  removing  a 
fit  of  gout ;  it  is  said  to  have  cured  sheep  ill  of 
the  dropsy ;  and  Dr  Culien  mentions,  that  it 
has  proved  efficacious  in  some  kinds  of  cutane- 
ous diseases.  It*has,  however,  in  modem  prac- 
tice, fallen  into  disuse.  The  leaves  may  be  used 
in  powder,  or  infused  in  water  or  spirits. 

Common  Camomile.  Natural  femily,  compo- 
siUB ;  class  syngenesia^  polygamia  superflita,  of 
Llnneeus.  This  well  known  plant  is  a  perennial, 
with  slender,  trailing,  hairy,  and  branched  stems. 
The  leaves  are  doubly  pinnated,  with  linear 
pointed  pinnse.  The  flower  is  white,  with  a 
yellow  centre.  This  plant  was  known  to  the 
Greeks,  and  obtained  the  name  it  now  bears, 
which  is  expressive  of  its  peculiar  smell.  It  is 
the  anthemis  of  Dioscorides  and  Theophrastus. 
The  com  feverew  is  similar  to  the  camomile  in 
appearance,  and  is  used  on  the  continent  in 
medicine  ;  but  it  is  less  fhigrant,  and  contains 
less  oil  than  the  latter.  There  is  a  double  variety 
sometimes  kept  in  the  shops,  but  the  single  is 
preferable,  as  the  essential  oil  on  which  its  aro- 
matic qualities  depend,  is  contained  in  the  exter- 
nal disk,  or  tubular  part  of  the  male  florets. 
Both  leaves  and  flowers  of  this  plant  have  a 
strong,  though  not  ungrateful  smell,  and  a  very 
bitter  nauseous  taste  ;  but  the  flowers  are  more 
bitter  and  aromatic  than  the  leaves.  The  flowers 
give  out  their  virtues  both  to  water  and  rectified 
spirits.  When  the  flowers  are  dried  and  pow- 
dered, the  infusions  are  more  grateful  than  from 
the  f^^sh,  or  but  moderately  dried.  Distilled 
with  water,  an  essential  oil  in  small  quantities 
is  obtained,  of  a  greenish  colour,  and  strong  pun- 
gent taste.  Rectified  spirit  also  extracts,  and 
in  some  degree  conceals,  the  odour  of  this  oil ; 
and  the  bitter  taste  of  the  tincture  is  stronger 
than  that  of  the  watery  infusion. 

These  flowers  possess  the  tonic  and  stomachic 
qualities  usually  ascribed  to  simple  bitters,  hav- 
ing very  little  astringency,  but  a  strong  odour 
of  the  aromatic  and  penetrating  kind  ;  hence 
they  are  also  of  a  stimulating  nature,  and  in 
some  degree  allay  nervous  irritability.  They 
were  formerly  much  used  in  the  cure  of  inter- 
mittent and  other  similar  fevers,  and  have  in 
some  instances  been  substituted  for  the  Peruvian 
bark.  Dr  CuUen  has  administered  firom  half  a 
dram  to  a  dram  of  the  powder,  during  the  inter- 
missions of  ague,  and  with  success,  only  that  on 


account  of  the  laxative  quality  he  h«td  to  g!w 
with  them  an  opiate.  They  have  also  been 
found  useful  in  hysterical  aO^tiona,  flstnkm 
colic,  and  dysentery.  At  present  they  are  per- 
haps less  used  than  they  deserve  to  be.  A  simple 
infusion  of  them  is  frequently  taken  to  indoee 
vomiting,  or  assist  the  operation  of  an  emetic ; 
and  in  fomentations  to  external  parts,  and  for  the 
formation  of  poultices,  they  are  still  in  request. 

Spanish  Camomile  or  Pellitofy,  This  plant 
resembles  the  other,  only  the  flowers  are  consi- 
derably lai^r,  and  less  numerous.  It  is  a  native 
of  the  Levant,  and  the  southern  parts  of  Europe, 
and  was  introduced  into  England  by  Lobel,  in 
1750,  but  it  does  not  ripen  its  seeds  unless  in 
favourable  seasons.  The  root  has  a  very  hot 
pungent  taste,  without  any  sensible  smelL  This 
pungency  resides  in  a  fixed  resinous  matter,  only 
partly  soluble  in  water. 

It  is  said  that  the  ancient  Romans  employed 
this  root  as  a  pickle,  and  indeed  it  seems  less 
acrid  than  most  substances  now  used  for  this 
purpose.  In  its  recent  state  it  is  not  so  pungent 
as  when  dried,  yet,  if  applied  to  the  skin,  it  pro- 
duces great  irritation,  and  even  inflammation. 

The  aromatic  and  stimulating  properties  of 
this  root  point  it  out  as  an  appropriate  medi- 
cine, when  such  stimulants  are  necessary.  Its 
use,  however,  has  hitherto  been  chiefly  confined 
to  that  of  a  masticatory,  and  it  has  been  em- 
ployed for  this  purpose  from  a  very  early  date. 
On  being  chewed  or  retained  for  some  time  in 
the  mouth,  it  excites  a  glowing  heat,  stimulates 
the  salivary  ducts,  and  causes  a  discharge  which 
has  been  found  to  relieve  toothache  and  rheuma- 
tic affections  of  the  gums  and  fauces,  and  has 
been  recommended  in  paralysis  of  the  tongue. 

Southern  Wood  (artimisia  abrcianum.)  This 
is  another  plant  possessing  bitter  qualities,  and 
belonging  to  the  same  natural  family  as  the  fore- 
going. The  root  is  perennial,  woody,  and  fibrous. 
The  stalk  is  shrubby,  covered  with  brown  bark, 
and  rises  to  the  height  of  two  or  three  feet.  The 
leaves  are  numerous,  doubly  pinnated,  hoaiy,  and 
stand  on  long  foot-stalks.  The  flowers  are  com- 
pound, composed  of  numerous  small  florets  of  a 
yellow  colour.  The  seeds  are  naked  and  soli- 
tary. It  is  a  native  of  France,  Spain,  and  Italy, 
and  was  introduced  into  this  country  by  Creraid, 
where  it  grows  luxuriantly,  but  rarely  flowers. 
It  is  to  be  found  in  almost  every  cottage  garden. 
The  leaves  and  tops  have  a  strong,  and  to  most 
people  an  agreeable  smell.  The  taste  is  pungent, 
bitter,  and  somewhat  nauseous.  These  qualities 
it  yields  to  spirits  readily,  and  tinges  the  liquid 
of  a  green  colour.  Water  extracts  them  leu 
perfectly,  and  the  infusion  is  of  a  light  brown 
tint.  It  yields  a  very  small  portion  of  essential 
oil  by  distillation. 

This  plant  was  much  employed  by  the  ancient 
!  physicians,  and  was  esteemed  as  stomachic  and 
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stimulating  to  the  system.  It  is  uow,  however, 
entirely  laid  aside  by  modem  physicians^  and  is 
prized  chiefly  on  account  of  its  fragrant  odour. 

Wormwood  (artimida  absinthium.)  This 
belongs  to  the  same  family  as  the  foregoing.  The 
root  is  perennial,  the  stem  is  ligneous,  downy, 
and  grows  to  the  height  of  two  or  three  feet. 
The  leaves  are  compound,  and  divided  into  many 
blunt  segments,  and  downy  on  the  under  side. 
The  flowers  are  brownish  yellow,  and  placed  in 
numerous  spikes.  It  grows  wild  in  this  country 
about  rocks  and  rubbish.  The  leaves  have  a 
strong  disagreeable  smell,  their  taste  is  nauseous, 
and  so  intensely  bitter,  as  to  be  praverbial.  The 
flowers  are  more  aromatic  and  less  bitter  than 
the  leaves,  and  the  roots  have  an  aromatic 
warmth,  without  any  bitterness.  Linnsus  says, 
that  the  plant  communicates  a  bitter  taste  to  the 
milk  and  even  flesh  of  cows  and  sheep  that  feed 
on  it ;  and  that  the  milk  of  a  woman  who  took 
the  extract  became  extremely  bitter.  The  leaves 
and  flowers  yield  the  bitter  both  to  water  and 
spirits.  The  flowers  form  the  most  agreeable 
and  grateful  tincture.  This  plant  b  supposed  to 
be  the  absifUhium  penticum  of  Dioscorides  and 
Pliny.  Besides  its  strictly  tonic  powers,  for 
which  it  has  been  used  by  the  modems,  it  is  also 
supposed  to  possess  certain  narcotic  qualities, 
which  act  on  the  nerves  of  the  stomach,  and  those 
of  the  head.  It  b  used  to  form  an  ingredient 
of  a  kind  of  ale  called  purly  and  this  drink  was 
found  to  aflect  the  head  much  more  quickly  and 
strongly  than  malt  liquor  alone.  Its  power  of 
destroying  worms  is  not  more  than  the  ordinary 
class  of  bitter  substances.  It  is  now  rarely  used 
as  a  medicine. 

Af<^  Wart  (artimisia  mlgaris).  This  plant 
is  also  common  in  Britain,  and  resembles  the 
former  in  its  general  properties  and  appearance. 
The  leaves  have  a  light  agreeable  smell,  espe- 
cially when  rubbed,  but  scarcely  any  taste.  The 
flowery  tops  are  somewhat  stronger  than  the 
leaves.  This  plant  is  rarely  usedjiow,  although 
it  was  much  employed  by  Hippocrates,  Dios- 
corides and  Gralen,  in  uterine  complaints,  in 
which  it  is  employed  by  the  Chinese  of  the  pre- 
sent day. 

MoMi  is  a  substance  prepared  in  Japan  from 
the  dry  tops  and  leaves  of  May  wort,  by  beating 
and  rubbing  them  between  the  hands  till  only 
the  flne  woolly  fibres  of  the  inside  remain, 
which  are  then  combed,  and  formed  into  little 
cones.  Those  used  as  cauteries  are  greatly 
celebrated  in  Eastern  countiies  for  the  cure  of 
many  disorders.  The  manner  of  applying  the 
moxa  is  veiy  simple.  The  part  afiected  being 
previously  moistened,  a  cone  of  the  moxa  is 
laid,  which  being  set  on  fire  at  the  apex,  gradu- 
ally bums  down  to  the  skin,  where  it  produces 
a  dark-coloured  spot ;  by  repeating  the  process 
several  times,  an  eschar  is  formed  of  any  desired 


extent,  and  this  on  separation  leaves  an  ulcer, 
which  may  be  kept  open  as  long  as  required. 
It  is  said  that  the  use  of  the  moxa  was  originally 
introduced  by  the  Jesuits,  but  it  is  probably  of 
greater  antiquity.  Hippocrates,  for  a  similai* 
purpose,  used  flax,  and  also  a  species  of  fungus  ; 
and  the  Laplanders  to  this  day  use  the  agaric  in 
a  similar  way.  The  Egyptians  employed  cotton 
or  linen  for  a  similar  purpose. 

The  Chinese  also  manufacture  a  paper  and 
a  kind  of  cloth,  fi:om  the  down  of  the  artimisia. 

Hyssop  (hyasoptu  officinalis) .  Natural  family 
labiaUe;  ditfynamia,  ffymnatpermia,  of  linneus. 
This  is  a  perennial,  slirubby  plant,  which  rises 
to  the  height  of  two  feet.  The  leaves  are  long, 
narrow,  and  elliptical,  of  a  deep  green  colour, 
and  stand  in  pairs  without  footstalks.  The 
flowers  are  produced  chiefly  on  one  side,  in  short 
verticellated  spikes  terminating  the  branches, 
and  are  of  a  blue  colour.  It  is  a  native  of 
Siberia  and  the  mountainous  parts  of  Austria, 
and  flowers  from  June  till  September.  This  is 
not  supposed  to  be  the  hyssop  mentioned  in  the 
Old  Testament;  nor,  indeed,  is  it  at  all  ascer- 
tained w^hat  is  the  esof  oi  the  Hebrews,  or  the 
hynoptu  of  the  Greeks.  It  appears  to  have 
been  one  of  the  smallest  plants,  and  *'grew  out 
of  the  wall;''  hence  some  have  conjectured  it  to 
be  one  of  the  mosses. 

Hyssop  was  first  introduced  and  cultivated  in 
England  by  Grerard,  in  1596,  and  is  now  common 
in  gardens.  The  leaves  have  an  aromatic  smell, 
and  a  bitterish,  moderately  warm  taste.  The3' 
give  out  their  action  both  to  water  and  spirits, 
but  more  perfectly  to  the  latter.  The  spirituous 
extract  possesses  little  of  the  flavour  of  the 
plant,  but  has  a  warm  aromatic  taste,  like 
camphor.  The  watery  distillation  of  the  fresh 
herb  yields  an  essential  oil,  having  the  flavour 
of  the  plant.  Its  medicinal  properties  were  held 
in  some  estimation  by  the  older  physicians,  but 
it  has  now  fiedlen  into  disuse.  Dr  Cullen  reckons 
it  aromatic  and  stimulating;  and  it  was  used  in 
asthma  and  other  afifections  of  the  chest,  as  an 
expectorant :  for  this  purpose  an  infusion  of  the 
leaves  is  drunk  as  tea.  Externally,  decoctions 
of  the  leaves  are  used  in  bruises  and  indolent 
swellings. 

Rub  (nOa  grateolens).  Natural  family 
rtstacece;  deeandria^  m<moffynia,  of  Linneus. 
The  root  sends  forth  several  shrubby  stalks, 
which,  towards  the  bottom,  are  strong,  woody, 
and  covered  with  a  rough,  gray,  striated  bark. 
The  upper  or  young  branches  are  smooth,  and 
of  a  pale  green  colour;  the  leaves  are  compound, 
consisting  of  double  sets  of  irregular  pinne 
minutely  notched,  oval  shaped,  and  of  a  glau- 
cous blue  colour.  The  flowers  are  numerous, 
the  petals,  consisting  of  four  or  five,  are  yellow. 
This  shrub  is  a  native  of  the  south  of  Eui-ope^ 
and  flowers  in  June  and  September. 
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Bne  was  much  ussd  by  the  anclenta,  who 
ascribed  to  it  many  virtues.  Hippocrates  praises 
it  at  a  diuretic,  and  attributes  to  It  the  power  of 
resisting  the  contagion  of  fevers,  as  well  as  other 
poisons;  and  with  this  view  it  was  used  by 
Mithiidates.  Boerhaave  even  gave  it  credit  for 
these  virtuea;  but  it  is  now  almost  entirely  laid 
aside  as  a  medicine.  In  Shalceepeare  and  other 
authors,  it  is  called  herb  of  grace,  as  rosemary  ia 
called  herb  of  remembrance. 

The  first  account  we  have  of  the  cultivation 
of  me  in  Britain  is  given  by  Turner,  who 
published  fiis  herbal  in  1062.  It  b  now  a  very 
common  plant  in  gardens,  where  it  retuna  its 
verdure  the  whole  year.  It  has  a  strong,  un- 
grateful smell,  and  a  bitter,  hot,  pene^ting 
taato.  The  leaves  are  so  acrid,  that  by  inuch 
handling  they  are  said  to  irritate  and  influence 
the  skin;  and  the  plant,  in  its  natural  or  uncul- 
tivated state,  is  reported  to  possess  these  seuuble 
qualities  stiU  more  powerfully.  Both  water  and 
rectified  spirit  ezttact  its  virtues,  but  the  latter 
more  perfectly  than  the  former. 

Its  properties  are  no  doubt  highly  stimulating, 
and  adapted  to  phlegmatic  habits  where  there 
is  nervous  irregularity  of  the  system,  and  espe- 
cially of  the  uterine  system.  Dr  Cullen  says, 
I  have  no  doubt  of  its  antispAsmodic  powers. 

HoREBouND  (mamAium  vulgarej.  Natural 
SexaiAylabiatm;  didjmamiOjSjffmtotptrmia.  This 
is  a  perennial  plant ,  with  hairy  stalks,  and  oblong, 
deeply  serrated  leaves,  which  are  also  covered 
with  a  down.  The  floweis  are  white,  and  pro- 
duced in  whorls  at  the  footstalks.  It  is  a  native 
of  Britun,  growing  near  the  udes  of  roads  and 
among  rubbish,  and  flowers  in  June.  The 
leaves  have  a  moderately  strong  aromatic  smell, 
which  is  rendered  leas  disagreeable  by  drying, 
and  keeping  for  some  months.  Their  taste  is 
very  bitter,  penetrating,  diffusive,  and  durable 
in  the  mouth.  The  diy  herb  gives  ont  its  medi- 
cinal qualities  both  to  water  and  spirits.  This 
plant  is  the  pranon  of  the  ancient  Greeks,  by 
whom  it  was  held  in  estimation  as  a  cure  for 
affections  of  the  lungs  and  intestines.  It  was 
nt  one  time  a  good  deal  employed  as  a  cure  for 
asthma,  obstinate  coughs,  and  afiections  of  the 
i:heBt;  but  it  now  seems  to  have  &llen  bto  dis- 
repute. That  it  possesses  some  tonic  end  stimu- 
latiug  powers,  cannot  bo  disputed;  bat  its  former 
reputation  as  an  active  and  useful  medicine 
no  doubt  overrated.  The  expressed  juice  of  the 
fresh  plant,  or  the  dried  leaves,  taken  either 
powder  or  in  an  infusion  in  water  or  spirits,  are 
the  modes  of  adminLstering  this  herb. 

'hLat(melUtaoJhAnalU).  Thisisanotherherb 
helon^ng  to  the  same  family  as  the  above.  It 
b  a  perennial,  with  stems  two  feet  in  height, 
with  oblong,  deeply  serrated  leaves,  and  a  white 

This  plant  is  a  native  of  the  touthem  ports  of 


Europe,  especially  of  mountunous  districts.  It 
was  cultivated  by  Gerard  previous  to  the  year 
1606,  and  iscommon  In  our  gardens.  The  herb, 
in  its  recent  state,  hssa  weak,  roughish.arOTnatM 
taste,  and  a  pleasant  smell,  somewhat  of  Qm 
lemon  kind,  and  hence  it  has  been  called  lemon 
balm.  A  small  portion  of  essential  oil  is  obtained 
by  distillation,  of  a  yellowish  colour  and  ■rtrj 
fragrant  smell.  It  isnnoertwn  under  what  oame 
it  was  known  to  the  ancients.  It  was  fonnoriy 
esteemed  of  use  in  all  nervons  afiections;  and 
Paracelsus  employed  it  in  hypocbondriarsl 
diseases.  The  praises  bestowed  on  it  by  the  Aiahic 
physicians  probably  sustained  its  reputation  even 
to  the  time  of  Hoffman  and  Boerhaave;  but  it 
is  now  looked  upon  as  a  mediinne  of  inferior 
powers,  and  little  used.  Prepared  as  tea,  how- 
ever, it  makes  a  grateful  and  slightly  stimulating 
drink  in  fevers.  The  essential  oil  recommended 
by  Hoffinan,  seems  to  possess  no  other  remaA- 
able  properties  than  that  of  a  stimulating  aro- 

GlKSBNO   Cpavtt  quinqm/aiiuin ) .       Nataral 
family  aratimeaa  ;  pt^ygamia,  diaeia,  of  Linnsns. 


The  fame  which  this  plant  has  acquired  in  China, 
is  not  by  any  means  maintained  by  the  estima- 
tion in  which  it  is  held  in  Europe,  It  is  a  per- 
ennial,  with  a  round  purple  stalk  about  a  fbot 
high.  The  leaves  arise  with  the  flower  stems 
from  a  thick  joint  at  the  «xtremity  of  the  stalk. 
They  are  generally  three,  but  sometimes  nune 
of  the  digitated  kind,  each  dividing  into  five 
simple  leaves,  which  are  of  an  irregular,  oval 
shape,  with  serrated  edges;  smooth  and  pointad, 
and '  of  a  deep  green  colour.  The  flowers  are 
produced  in  a  round  terminal  umbel,  and  are  of 
a  whitish  colour.     They  ^pear  in  June. 

This  plant  was  formerly  supposed  to  be  eo»- 
fined  to  Chinese  Tartory,  growing  in  mountain- 
ous situations  shaded  by  close  woods;  but  it  is 
now  known  to  be  a  native  of  North  America, 
from  whence  Sarrasin  transmitted  specimens  to 
Paris,  in  1704;  and  the  ginseng,  since  discovered 
in  Cuiada  and  the  United  States,  has  been  found 
to  be  identical  vrith  that  of  Taiiory;  so  that  its 
roots  are  regularly  purchased  by  the  Chinesi^ 
who  consider  them  to  be  the  same  as  that  of 
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their  own  growth,  though  thein  undergoes  a 
process  whereby  its  appearance  is  rendered  some- 
what different.  In  China  the  roots  are  sud  to 
be  washed  or  soaked  in  a  decoction  of  rice,  or 
millet  seed,  and  afterwards  exposed  to  the  steam 
of  this  liquor,  by  which  they  acquire  a  greater 
firmness  and  clearness  than  in  their  natural  state. 
The  plant  was  first  introduced  into  England  in 
1740,  by  that  industrious  botanist  Peter  Collin- 
son.  The  dried  root  of  ginseng,  as  imported 
here,  is  scarcely  the  thickness  of  the  little  finger; 
About  three  or  four  inches  long,  finequently 
forked,  transversely  wrinkled,  of  a  homy  tex- 
ture, and  both  externally  and  internally  of  a 
yellowish  white  colour.  To  the  taste  it  disooyers 
a  mucilaginous  sweetness,  approaching  to  that  of 
liquorice,  accompanied  with  some  degree  of 
bitterness^  and  a  slight  aromatic  warmth,  with 
little  or  no  smell.  It  is  fiir  sweeter  and  pleasanter 
than  the  roots  of  fennel,  to  which  it  has  been  by 
some  supposed  similar,  and  difiers  likewise 
remarkably  from  those  roots  in  its  nature  and 
properties ;  the  sweet  matter  of  the  ginsengbeing 
preserred  entire  in  the  watery  as  well  as  in  the 
spirituous  extract,  whereas  that  of  fennel  roots 
is  destroyed  or  dissipated  in  the  evaporation  of 
the  watoy  tincture.  The  slight  aromatic  flavour 
of  the  ginseng  is  likewise  in  a  good  measure 
retained  in  the  watery  extract,  and  perfectly  in 
the  spirituous. 

The  Chinese  ascribe  extraordinary  virtues  to 
the  ginseng  root,  and  have  long  considered  it  as 
a  sovereign  remedy  in  almost  all  diseases  to 
which  they  are  liable,  having  no  confidence  in 
any  medicine  unless  in  combination  with  it.  It 
is  observed  by  Jartoux,  that  the  most  eminent 
physicians  in  China  have  written  volumes  on 
the  medicinal  powers  of  this  plant,  asserting, 
that  it  gives  immediate  relief  in  extreme  fatigue, 
either  of  body  or  of  mind,  that  it  dissolves 
superfluous  and  noxious  humours,  and  eases 
respiration,  strengthens  the  stomach,  improves 
the  appetite  and  digestion,  allays  vomitings,  and 
almost  any  other  ill  that  flesh  is  heir  to.  These 
and  many  other  effects  of  this  root  equaUy 
extravagant,  are  related  gravely  by  various 
authors;  and  Jartoux  was  so  much  biassed  by 
this  eastern  prejudice  in  its  fiivour,  that  he  seems 
to  have  given  them  full  credit,  and  confirms  them 
in  some  measure  by  his  own  experience. 

Osbeck  says  that  he  never  looked  into  the 
apothecaries*  shops  in  China  but  they  were  always 
selling  ginseng;  that  both  poor  people  and  those 
of  the  highest  rank  made  use  of  it;  and  that 
they  boil  half  an  ounce  in  their  tea  or  soup 
every  morning,  as  a  remedy  for  consumption 
and  other  diseases.  In  Europe,  however,  exper- 
ience has  by  no  means  borne  out  those  assertions. 
It  is  seldom  or  never  now  employed,  nor  do  its 
sensible  qualities  seem  to  produce  any  active 
effects. 


The  hardy  species  of  this  plant  grows  well  in 
rich  light  soil,  the  others  in  loam  and  peat;  they 
are  propagated  by  cuttings  in  sand,  under  a  hand 
glass. 

SwBET-Fuio  (a/conu  calamus  J,  Natural 
fiunily  aroideoB;  bsxandriay  monogyniay  of  Lin- 
neus.  This  is  one  of  the  most  pleasing  and 
powerful  of  the  aromatic  bitters.  It  is  a  peren- 
nial. The  root^  which  is  the  medicinal  part,  is 
about  an  inch  in  thickness,  somewhat  compressed, 
of  a  yellowish  colour  outside,  and  white  and 
porous  within.  The  leaves  are  long,  sword- 
shaped,  sheathing  one  another,  and  commonly 
undulated  on  one  side.  The  flowers  are  small, 
numerous,  and  produced  on  a  spadix,  or  conical 
spike  at  the  edge  of  the  leaf;  they  are  of  a 
greenish  yellow.  The  capsule  is  oblong,  three- 
celled,  and  contains  numerous  oval  seeds.  Ac- 
cording to  Linneus,  this  is  the  only  true  aro- 
matic plant  indigenous  to  northern  climates. 
It  is  common  in  many  parts  of  England,  and 
usuaUy  grows  in  stagnant  waters,  and  by  the  sides 
of  rivers,  producing  its  flowers  in  May  or  June. 
The  roots  have  been  long  medicinally  employed, 
and  were  formerly  imported  here  from  Asia  and 
the  Levant;  but  those  of  English  growth  are 
now  very  generally  substituted,  and  found  to  be 
little  or  nothing  inferior  to  the  exotic  sort,  which 
is  merely  a  variety  of  the  same  species.  The 
root,  in  its  dried  state,  has  a  moderately  strong 
aromatic  smell,  and  a  warm,  pungent,  bitter, 
taste.  Water  completely  extracts  this  bitter 
principle,  and  rectified  spirit  that  of  the  aro- 
matic. Distillation  with  water  affords  a  small 
proportion  of  aromatic  oiL 

Both  the  Greek  and  Arabian  physicians  em- 
ployed this  root  as  a  medicine.  It  is  pungent, 
warm,  and  bitter,  though  not  so  heating  as  the 
spices,  and  is  used  greatly  in  conjunction  with 
^e  other  simple  bitters,  to  render  them  more 
grateful  to  the  stomach.  It  has  been  adminis- 
tered in  intermittent  fevers,  and  with  success 
even  after  the  fiulure  of  Peruvian  bark.  Accor- 
ding to  Professor  Thomson,  it  is  too  little  used 
in  modem  practice. 

WuTB  Canklla  Ceanella  alba  J.  Natural 
fiimily  oleraeeat;  dodeeandriOy  monoffyniay  of 
Linnieus.  This  is  a  tree  from  ten  to  fifty  feet 
in  height,  with  a  straight  stem,  branched  only 
at  the  top.  It  is  covered  with  a  whitish  bark, 
by  which  it  b  easily  distinguished  at  a  distance 
firom  other  trees,  in  the  woods  whei^  it  grows; 
the  leaves  are  placed  upon  short  footstalks,  and 
stand  alternately.  They  are  oblong,  obtuse, 
entire,  of  a  dark  sliining  green  hue,  and  thick 
like  those  of  the  laurel.  The  flowers  are  smal], 
seldom  opening,  of  a  violet  colour,  and  grow  in 
clusters  at  the  tops  of  the  branches  upon  divided 
footstalks.  The  firuit  is  an  oblong  berry,  con- 
taining four  kidney-shaped  seeds^  of  unequal 
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The  whole  tree  is  very  aromatic,  and  when  in 
blossom  perfumes  the  whole  neighbourhood. 
The  flowers  dried  and  softened  again  in  warm 
water,  have  a  fragrant  odour,  nearly  approaching 
to  that  of  musk .  The  leaves  have  a  strong  smell 
of  laurel.  The  berries  after  having  heen  some 
time  green,  turn  blue,  and  become  at  last  of  a 
black  glossy  colour;  and  have  a  faint  aromatic 
taste  and  smell.  They  are,  when  ripe,  fed  upon 
greedily  by  the  wild  pigeons  in  Jamaica,  and 
impart  a  peculiar  flavour  to  their  flesh. 

The  canella  was  first  introduced  into  Britain, 
according  to  Clusius,  in  1600.  The  canella  of 
oommerce  is  the  bark  of  the  tree  freed  from  its 
outward  covering,  and  dried  in  the  shade.  It  is 
brought  to  Europe  in  long  quills,  which  are 
about  three-quarters  of  an  inch  in  diameter; 
snmewhat  thicker  than  cinnamon,  and  both  exter- 
nally and  internally  of  a  whitish  or  light  brown 
colour,  with  a  yellowish  hue;  and  commonly 
intermixed  with  thicker  pieces,  which  are  pro- 
bably obtained  from  the  trunk  of  the  tree.  This 
bark  is  moderately  warm  to  the  taste,  and  aro- 
matic and  bitterish.  Its  smell  is  agreeable,  and 
resembles  that  of  cloves.  Its  virtues  are  extracted 
most  perfectly  by  proof  spirits.  In  distillation 
with  water  it  yields  an  essential  oil,  of  a  dark 
yellowish  colour,  of  a  thick  tenacious  consis- 
tence, with  difRcuHy  separable  from  the  aqueous 
fluid;  in  smell  sufficiently  gi-ateftil,  though  less 
so  than  the  bark  itself.  The  remaining  decoc- 
tion, when  evaporated,  leaves  a  very  bitter  extract, 
composed  of  resinous  and  gummy  matter  imper- 
fectly mixed.  Canella  was  frequently  confounded 
with  Winter's  bark,  another  somewhat  similar 
substance;  but  having  more  active  qualities,  the 
canella  is  now  generally  used.  It  has  been  sup- 
posed to  possess  a  considerable  share  of  active 
medicinal  powers,  and  was  formerly  employed  as  a 
cure  in  scurv}'.  Now  it  is  merely  esteemed  as 
a  pleasing  aromatic  bitter,  and  as  a  useful 
adjunct  in  correcting  more  active,  though  nau- 
seous medicines.  The  powder  is  given  along 
with  aloes,  as  a  stimulating  purgative.  The 
negroes  and  Caribs  are  said  to  use  it  as  a  condi- 
ment to  their  food. 

ToRMENTiL  (tormMUiUa  erectaj.  Natural 
family  rosacew;  iooeandriay  pofygyniay  of  Linneus. 
This  little  plant  is  seen  rearing  its  yellow  flower 
on  our  heaths  and  hills  in  great  abundance.  It 
is  perennial,  with  a  thick,  round,  knobbed  root, 
of  a  dark  brown  colour,  the  interior  of  which 
has  a  reddish  tinge.  Its  stems  are  about  a  span 
high.  The  stalk  leaves  are  divided  into  seven; 
those  of  the  branches  into  five  parts;  three  of 
them  are  laigerthan  the  others;  and  all  are  ellip- 
tical and  deeply  serrated.  The  flowers  stand 
singly  on  long  stalks,  and  have  four  small  3'^ellow 
petals.   - 

The  root  is  the  only  part  which  is  used  in 
medicine.      It  has  a  e^i-ong  styptic  taste,  but 


imparts  no  peculiar  flavour.  As  a  proof  of  itt 
powerful  astringency,  it  has  been  substitoted 
for  bark  in  the  tanning  of  leather.  It  is  stiU 
used  in  the  western  islands  of  Scotland  for  thk 
purpose,  and  in  the  Orkneys.  The  roots  are 
boiled  in  water,  and  the  skins  steeped  in  the  oold 
liquor  for  aconstdesable  time.  In  the  islimds  of 
Tirey  and  Coll,  the  inhabitants  have  destroyed 
so  much  ground  by  digging  them  up,  that  tbey 
have  been  prohibited  the  use  of  them.  They 
are  also  used  for  dyeing  cloth  of  a  red  eoloun 
In  KiUamey  they  feed  pigs  with  the  roots. 

Tormentil  vna  at  one  time  in  eonsideraUe 
esteem  as  an  astringent  medicine,  espedaUy  in 
diarrhea,  although  it  has  now  fallen  into  dis- 
use. Dr  Cullen  says  it  has  been  justly  com- 
mended for  every  virtue  that  is  eompetent  to 
astringents.  I  myself,  he  adds,  have  had  serenl 
instances  of  its  virtues  in  this  respect,  and  par- 
ticularly have  found  it,  both  alone  and  combined 
with  gentian,  cure  intermittent  fevers;  bnt  it 
must  be  given  in  sttbstance^  and  in  laige  qnon- 
tities. 

This  dry  root  is  given  in  powder,  or  a  deeoc- 
tion  msy  be  made  by  boiling  it  in  water,  and 
adding  a  little  cinnam<m. 

Abbutus,  or  fiBARBEBBY  Cofhatut  uva  mriij. 
Natural  fiunily  wioeas;  deeandria,  mdnogyniOy  d 
Linneus.    This  little  plant  is  found  in  alpine 
regions  at  a  considerable  height.     The  root  is 
perennial,  long,  branched,  and  fibrous.     The 
stems  are  numerous,  procumbent,  woody,  and 
scarcely  a  foot  long,  seldom  divided  into  branches. 
The  l^ves  are  small,  oblong,  obtuse,  withoat 
footstalks,  of  a  dark  green  colour.    The  flowers 
are  fle8h-c<doured,  and  terminate  the  stems  in 
small  dusters;  the  corolla  is  monopetalous;  the 
fruit  is  a  pulpy,  round,  red  berry.    It  is  oommon 
in  the  north  of  Scotland,  and  flowers  in  June. 
There  is  raason  to  suppose  that  this  plant  was 
used  by  Dioscorides  and  Gakn,  as  a  cure  for 
spitting  of  blood. 

The  dry  leaves  are  inodorous  at  first,  though 
bitter;  but  on  keeping  and  being  powdered,  have 
the  flavour  of  hysson  tea.  They  have  been  used 
to  dye  an  ash  colour,  and  aie  also  sometimes 
employed  in  the  tanning  of  leatber.  The 
uva  ursi,  though  employed  by  the  ancients  in 
several  diseases  requiring  astiingent  medicines, 
had  almost  entirely  fidlen  into  disuse  till  about 
the  middle  of  last  century,  when  its  use  was 
revived  as  a  medicine  in  diseases  of  the  kidnevs 
and  stone. 

In  the  years  1 763  and  1764  it  rose  into  fashion- 
able notoriety,  for  the  cure  of  gravelly  com- 
plaints, and,  indeed,  all  affections  of  the  nrinaiy 
organs;  and  was  much  lauded  by  the  German, 
French,  and  Spanish  physicians.  Time  and 
further  experience,  however,  proved  all  these 
encomiums  to  be  exaggerated.  The  experiments 
of  Drs  Alexander  and  Murray  show  this  sub* 
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stance  to  possess  little  dloretic  power,  and  to 
have  no  material  effect  upon  the  urinary  oigans. 
Dr  Cullen  deems  that  its  only  beneficial  effect 
arises  from  its  astringent  properties.  Dr  With- 
ering says,  *' perhaps  we  shall  find  it  no  better 
than  other  vegetable  astringents,  some  of  which 
hare  long  been  used  by  the  country  people  in 
g^ravelly  complaints,  and  with  very  great  advan- 
tage^ though  hitherto  unnoticed  by  the  regular 
practitioners."  The  leaves  may  be  used  either 
in  powder  or  boiled  in  water.  A  small  tea- 
spoonful  of  the  powder  is  given  twice  a-day. 

Gatbchu  (  aeacia  coUechu).  Natural  family 
legundnosm ;  pofyffcmia^  monoeoia^  of  Linnaeus. 
The  small  tree  which  yields  the  valuable  astrin- 
gent called  catechu,  is  a  native  of  the  moun- 
tainous parts  of  India.  It  attains  the  height  of 
twelve  feet^  and  one  foot  in  diameter.  The 
trunk  is  covered  with  a  thick,  tough,  brown 
bark,  and  towards  the  top  divides  into  many 
dose  branches.  The  leaves  are  bipinnated  or 
doubly  winged,  and  are  placed  alternately  upon 
the  younger  branches.  The  partial  pinne  are 
nearly  two  inches  long,  and  are  commonly  from 
fifteen  to  thirty  pair,  having  small  glands  inserted 
between  the  pinne;  each  wing  is  usually  fur- 
nished with  about  forty  pair  of  pinnated  or 
linear  lobes,  beset  with  short  hairs.  The  flowers 
are  hermaphrodite,  and  stand  in  close  spikes, 
which  arise  from  the  ax^Je  of  the  leaves.  The 
seeds  are  contained  in  lance-shaped  pods. 

The  highly  astringent  substance  long  known 
under  the  name  of  terra  Jkp&nicay  or  more  pro- 
perly cateehuy  was  long  used  in  Europe  befbre  it 
was  known  how  it  was  actually  produced. 
Clusius  and  others  supposed  that  this  substance 
was  extracted  from  the  kernel  of  a  nut^  the 
produce  of  a  species  of  palm,  and  confounded 
with  the  cureca  or  beetle  nut.  According  to  Mr 
Kerr,  however,  in  the  province  of  Bahar,  where 
the  catechu  is  manufactured,  the  price  of  the 
areca  nut  far  exceeds  that  of  the  catechu.  But 
he  thinks  it  probable  that  where  this  nut  is  in 
great  plenty,  they  may  perhaps  join  some  of  the 
fruit  in  msJdng  the  extract  to  answer  a  double 
purpose;  for  the  most  frequent  use  of  both  is  in 
chewing  them  together,  as  Europeans  do  tobacco; 
to  these  two  substances  they  add  a  little  shell 
lime,  and  a  leaf  called  pauw. 

The  preparation  of  catechu  is  as  follows : — 

After  felling  the  trees  the  manufacturer  care- 
fully cuts  off  all  the  exterior  white  part  of  the 
wood«  The  interior  coloured  wood  is  cut  into 
chips,  with  which  he  fills  a  narrow-mouthed, 
unglazed,  earthen  pot,  pouring  water  upon  them 
until  he  sees  it  among  the  upper  chips.  When 
this  is  half  evaporated  by  boiling,  the  decoction 
without  straining,  is  poured  into  a  flat  earthen 
pot,  and  bwled  to  one-third  part.  This  is  set  in 
a  cool  place  for  one  day,  and  afterwards  evapor- 
ated by  the  heat  of  the  sun,  stirring  it  several  I 


times  in  the  day;  when  it  is  reduced  to  a  con- 
siderable thickness  it  is  spread  upon  a  mat  or 
cloth,  which  has  previously  been  covered  with 
the  ashes  of  cow  dung.  This  mass  is  divided 
into  square  or  quadrangular  pieces  by  a  string, 
and  completely  dried  by  turning  them  frequently 
in  the  sun,  until  they  are  fit  for  sale.  In  making 
the  extract,  the  pale  brown  wood  is  prefeiTcd, 
as  it  produces  the  finer  whitish  extract;  the 
darker  the  wood  is  the  blacker  the  extract,  and 
of  less  value.  This  extract  is  called  ctitt  by  the 
natives.  In  its  ordinary  state  it  is  a  dry,  pul- 
verulent substance,  outwardly  of  a  reddish  colour, 
internally  of  a  shining  dark  brown,  tinged  with 
a  reddish  hue.  In  the  mouth  it  discovers  con- 
siderable astringency,  succeeded  by  a  sweetish, 
mucilaginous  taste.  It  dissolves  almost  entirely 
in  water,  leaving  only  the  impurities  with  whidi 
it  is  mixed,  and  which  are  of  a  sandy  or  earthy 
nature.  Of  tiie  pure  matter,  spirits  dissolves 
about  seven-eights  into  a  deep  red  liquor.  The 
part  undissolved  is  an  almost  insipid,  mucila- 
ginous substance. 

In  medicine  this  substance  is  employed  in  all 
cases  where  an  astringent  is  required,  especially 
in  relaxed  states  of  the  intestines  and  uterine 
vessels.  In  ulcerations  of  the  gums,  mouth,  or 
throat,  it  is  also  beneficial.  In  India  an  oint- 
ment is  prepared,  composed  of  four  ounces  of 
catediu,  one  ounce  of  alum,  and  half  an  ounce 
of  white  resin.  These  are  reduced  to  a  fine 
powder,  and  mixed  with  the  hand,  adding  olive 
oil  ten  ounces,  and  a  sufficient  quantity  of  water. 
To  an  sores  and  ulcers  in  warm  climates,  astrin- 
gent applications  of  this  kind  are/ound  to  houseful. 

For  internal  use,  a  simple  infusion  in  warm 
water,  with  the  addition  of  a  litUe  cinnamon 
powder,  is  the  best  mode  in  which  it  can  be  pre- 
pared. 

l/LBZBKBOvf  daphne  mezersm  J.  Natural  family 
thymelea;  octandria^  monoffynioy  of  Linnsus. 
The  mezereon  is  a  hardy  shrub,  and  a  native  of 
England,  though  not  very  commonly  to  be  met 
with  in  a  wild  state.  It  grows  to  the  height  of 
five  or  six  feet,  and  sends  off  several  branches. 
The  exterior  bark  is  smooth,  and  of  a  gray  colour. 
The  root  is  of  a  fibrous  texture,  of  a  pale  colour, 
and  covered  with  smooth,  olive-coloured  bark. 
The  leaves  are  few,  tender,  lance-shaped,  sessile, 
and  deciduous,  and  appear  at  the  termination  of 
the  branches  after  the  flowers  have  expanded. 
The  flowers  surround  the  branches  in  thick 
dusters;  they  are  sessile,  monopetalous,  tubular, 
having  the  limb  divided  into  four  oval  segments, 
commonly  of  a  purple  hue.  The  seed  is  con- 
tained in  a  round  reddish  berry.  In  England 
this  shrub  is  said  to  be  frequently  seen  near 
Andover,  in  Hampshire,  and  Laxfield,  in  Suffolk. 
It  is  a  common  plant  in  gardens  on  account  of 
the  beauty  of  its  early  blowing  flowers,  which 
appear  in  February  or  March. 
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This  plant  is  extremely  acrid,  especially  when 
fresli;  and  if  chewed  and  retained  in  the  mouth, 
excites  great  and  long  continued  heat  and  inflam- 
mation, particularly  of  the  throat  and  fauces.  The 
berries  also  have  the  same  effects,  and  when 
swallowed,  proye  a  powerfal  corrosiye  poison  not 
only  to  man,  hut  to  dogs  and  other  quadrupeds, 
though  birds  feed  on  them  with  impunity.  The 
bark  and  berries  formed  into  ointments  and 
infusions,  have  long  been  used  as  external  appli- 
cations to  old  ulcers  and  long  continued  sores. 
In  France  the  bark  is  used  as  an  application 
to  the  skin,  and,  under  certain  management, 
produces  a  continued  serous  discharge  without 
blistering,  and  is  thus  rendered  useful  in  many 
chronic  diseases  of  a  local  nature,  answering  the 
purpose  of  what  has  been  called  a  perpetual 
blister,  while  it  occasions  little  pain  or  incon- 
venience. The  mode  of  application  is  as  follows : 
A  square  piece  of  the  recent  bark  about  an  inch 
iong,  and  three-quarters  of  an  inch  broad,  macer- 
ated a  little  in  vinegar,  is  applied  to  the  skui, 
over  which  is  bound  a  leaf  of  ivy  or  plantain. 
This  application  is  at  first  renewed  night  and 
momingy  till  it  cauterises  the  part  and  brings  on 
a  serous  discharge,  when  a  renewal  of  the  bark 
once  in  twenty-four  hours  is  found  sufficient  to 
continue  the  issue  for  any  length  of  time.  By 
means  of  a  piece  of  adhesive  plaster,  pieces  of 
the  bark  might  thus  be  applied  behind  the  ears, 
or  at  the  back  of  the  neck,  for  diseases  of  the 
eyes,  &c. 

In  an  affection  of  the  throat  of  three  years' 
standing,  where  there  was  great  difficulty  of 
swallowing,  Dr  Withering  directed  the  mezereon 
root  to  be  chewed  frequently,  and  a  complete 
cure  was  thus  effected  in  a  month.  The  root  of 
the  mezereon  is  very  large,  and  possesses  even 
more  acridity  than  the  bark.  Slices  of  the  root 
ore  frequently  chewed  in  the  mouth  for  tooth- 
ache. 

Mezereon  has  also  been  employed  in  decoction, 
either  alone  or  joined  with  sarsaparilla  in  the 
secondary  forms  of  syphilis,  and  in  the  cure  of 
schirrous  tumours. 

Abum,  or  Waks-Robik  (itrum  maculatum); 
fnonoseidpofyandria.  This  plant  has  already  been 
alluded  to  as  yielding  a&rinaoeous  substance  from 
its  roots.  In  a  recent  state  the  juice  of  this  root, 
which  is  extremely  acrimonous,  has  been  used  as 
a  medicine.  The  plant  grows  wild  in  Britain, 
and  is  in  some  respects  remarkable.  The  root 
is  perennial,  about  the  size  of  a  laige  nut,  and 
sends  off  many  long  fibres.  The  leaves  are  com- 
monly three  or  four,  growing  from  each  root. 
These  are  arrow>shaped,  of  adeep  green  orpurplish 
colour,  with  numerous  veins  and  dark  spots.  The 
flower  stalk  is  very  short ;  the  calyx  is  a  sheath  of 
one  leaf,  laige,o  val,  and  inclosing  the  spadix,  which 
is  roimd,  club-shaped,  fleshy,  above  of  a  purple 
colour,  below  whitish,  standing  in  the  centre  of 


the  sheath,  and  supporting  the  parts  necesrarj  to 
fructification.  Towards  the  base  are  several  ov&I 
corpuscles  or  nectaries;  next  to  thein  are  placed 
the  anthene,  under  them  are  more  nectaries;  and 
lastly,  the  germina  with  bearded  stigmata.  Thk 
curious  flower  shows  itself  early  in  ^ring,  but 
the  berries  which  follow  do  not  ripen  till  late 
in  summer,  when  they  appear  in  naked  dusters^ 
of  a  bright  scarlet  colour. 

The  root,  when  recent,  contains  a  milky  fluid, 
which  is  extremely  acrimonious,  excifing  a  pain- 
ful sensation  of  burning  heat  in  the  tongne  and 
mouth.  When  cut  in  slices  and  appUed  to  the 
skin,  it  produces  a  blister.  By  drying,  it  loses 
this  activity;  and  exposed  to  a  sufficient  heat  for 
a  short  time,  thereremains  the  starchy  subBtance, 
described  in  another  place. 

The  recent  root  does  not  impart  its  acrimony 
to  spirits,  wine,  or  water;  the  juice,  however, 
is  reckoned  a  powerful  stimulant  and  diuretic, 
not  only  exciting  the  languid  digestive  oigana^ 
but  also  the  whole  system.  By  the  ancients  it 
was  used  both  externally  and  intemaUy,  but  has 
fallen  into  disuse  in  modern  practice  where  fredi 
herbs  of  any  kind  are  so  seldom  resorted  to. 

The  root  should  be  young,  and  slightly  dried 
in  the  shade  and  without  heat.  A  acsmple  of 
this  root,  pounded,  or  made  into  an  emnlsion 
with  gum  Arabic,  may  be  given  once  or  twice  a 
day;  or  the  firesh  root  pounded  may  be  used 
in  the  same  way,  in  cases  of  rheumatism. 

It  occasions  a  slight  warmth  in  the  stomach, 
and  afterwards  promotes  perspiration,  and  has 
frequently  been  known  to  cure  chronic  rheuma- 
tism and  severe  headaches,  arising  from  nervous 
debility  of  the  stomach. 

ScuRVT  Grass  {eochUaria  officinalis)/  Utra- 
dynamia,  nHctdosa.    This  plant  is  common  on 
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our  sea  shores,  as  also  in  mountunous  sitnatioiis 
in  Britain.  It  is  a  perennial;  the  stems  aie 
abott  a  span  high;  the  radical  leaves  are  hesrt- 
shaped,  those  of  the  stem  ovate  and  deeply  ser- 
rated. The  flowers  are  cruciform  and  terminate 
the  branches  in  thick  clusters.  It  has  an 
unpleasant  smell,  and  a  warm  acrid  bitter  taste. 
As  a  medicine,  it  is  aperient,  diuretic,  and  gene- 
rally stimulating.    The  fre^  pLint,  eaten  as  a 


Balad,  U  found  to  be  one  of  the  best  cures  for 
scurvy,  bronght  on  bjr  long  sea  voyages  and  a 
di«t  of  salted  provisions.  This  disease  has, 
however,  in  a  great  measure  been  obriated  in 
modem  times  by  a  supply  of  citric  acid  or 
lemon  jnice  on  board  of  ship;  and  in  domestic 
diet  great  and  important  improvements  hsve 
taken  place  by  the  continued  supply  all  over 
tlie  year  of  fresh  provisions,  and  abnodanee  of 
vegetables. 

AsaABtBTmA  (finita  tutafisHda).  Natural 
&mily,  mnheUiftrm;  ptatandria,  J^yma,  of 
Limunis.  The  well  known  gum  assafcetida  is 
the  juice  of  several  speciea  of  a  plant  which  in 
its  general  appearance  and  habits  resembles 
hemlock.  Dr  Hope  was  the  first  whointroduced 
this  plant  into  Europe;  and  in  1784,  a  finespeoi- 
loen  grew  in  the  botanic  garden  of  Edinburgh. 
The  plant  u  a  native  of  Persia ;  the  root  is  per- 
jnidal,  tapering,  and  grows  to  the  size  of  a  man's 
arm;  it  is  covered  with  a  dark  coloured  bark, 
with  many  stiff  fibres  on  the  upper  part.  The 
internal  white  fleshy  substance  abounds  irith  a 
thick  mOky  juice,  which  has  a  strong  fetid  smell 
resembling  garlio.  The  stalk  is  round,  smooth, 
Btriated  from  six  to  eight  feet  m  height  and  dz 
«r  seren  uichee  in  circomference.  The  leaves  are 
radical,  ax.  or  seven  in  number,  and  nearly  two 
feet  in  length,  bipinnat«d,  of  a  deep  green  colour 
and  fetid  smcdi.  The  floweis  form  an  umbel, 
and  produce  oval  seeds.  The  plant  varies  much 
according  to  the  nature  of  the  soil  in  which  it 
grows,  not  only  in  the  shape  of  the  leaves  hut  in 
the  intensity  of  the  odour  of  the  jnice.  Some' 
times  this  is  so  slight,  that  goats  feed  on  the 

AseafteUda  is  collected  from  plants  grow- 
ing in  the  mountainous  provinces  of  Chonssan 
and  Loar  in  Perda.  At  the  season  of  the  year 
when  the  leaves  begin  to  decay,  the  oldest  plants 
are  selected.  First,  the  firm  earth  which  encom- 
passes the  root  is  rendered  light  by  digging, 
and  part  of  it  Is  cleared  away  so  as  to  leave  a 
portion  of  the  npper  part  of  the  root  above  the 
ground ;  the  leaves  and  stalk  are  then  twisted 
off  and  used  with  other  v^ietables  for  a  c< 
ing,  to  screen  the  root  from  the  sun ;  and  upon 
this  covering  a  stoue  Is  placed,  to  keep  the  whole 
from  being  blown  away.  In  this  state  the  root ' 
left  for  forty  days,  after  which  the  covering 
removed,  and  the  top  of  the  root  is  out  off  trans- 
versely. It  is  then  shaded  from  the  son  foi 
forty-eight  hours  more,  which  is  thought  aonffi- 
cient  time  for  the  juice  to  exude  upon  the  cut 
snr&oe  of  the  root.  The  jnice  is  Uien  scraped 
off,  and  exposed  to  the  son  to  harden.  A  second 
tionsvetse  section  of  the  root  is  again  mode,  bat 
no  thicker  than  is  necessary  to  remove 
remaining  superficial  concretions  which  would 
otherwise  obetnict  the  farther  efiiiuon  of  fresh 
Viice,    It  is  a  second  time  shaded  for  forty-eight 
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hours,  and  the  juice  scraped  off  as  before.  This 
process  is  repeated  eight  times  on  each  root;  after 
every  third  collectjon;  ten  days  of  an  interval  is 
allowed  to  elapse,  in  order  to  give  the  root  sufB- 
deat  time  to  secrete  the  juice.  Thus  frtim  the 
first  incision  to  the  last,  a  period  of  five  or  »x 
weeks  is  required;  after  this  the  root  is  abandoned, 
and  it  soon  perishes.     The  whole  of  this  pro- 

is  conducted  by  the  peasants  who  live  in 
the  neighbourhood  of  the  mount^ns  where  the 
plants  grow,  and  as  they  collect  the  jnice  frvm 
a  number  of  roots  at  the  same  time,  and  expose 

one  common  place  to  harden,  the  sun  soon 
gives  it  that  consistence  and  appearance  in  which 
it  is  imported  into  Europe.  Aseofcetida  has  a 
bitter,  acrid,  pungenttaste,  and  a  powerfoland 
peculiar  fetid  smell,  the  strength  of  which  is  the 
surest  test  of  its  genuineness.  As  this  odour  is 
very  volatile,  the  gum  loses  mnch  of  its  strength 
by  keeping,  and  when  recent  the  odour  is  much 
more  powerful  than  after  its  transportation  to 
Europe.  It  comes  to  us  in  large  irregular  masses, 
of  a  heterogeneous  appearance,  composed  of 
Tsrions  littie  lumps,  or  grains  of  a  white 
brown,  reddish,  and  violet  colour.  The  best 
masses  are  those  which  are  clear,  reddish,  and 
vari<^ted  with  whitish  t«aiB.  It  is  a  gum  retnn, 
tlw  smell  and  taste  rending  in  the  latter,  which 
is  readily  dissolved  in  spirits,  and  to  a  consider- 
able extent  in  water. 

.  medicine  it  is  of  very  general  use  as  a 
stimulant  and  antispasmodic  in  nervous  affec- 
tions; especially  nervous  afleetions  of  the 
stomach,  combined  with  hysterical  disease, 
flatulence,  and  colic  pains.  It  is  given  in  tinc- 
ture, or  emulsion,  or  in  piUs  combined  with 
aloes  or  colocynth.  In  some  conntriea  it  is 
used  as  a  condiment  in  food,  in  a  rimilar  way  as 
garlic,  which  it  in  many  respects  resembles. 

Ihoia  or   Elbcamtawe    fmula   htlenittmj. 
Natural  family,  CO 


of  LinnKus.  This  plant  is  a  native  of  England, 
and  grows  in  moist  meadows ;  it  Is  also  not  nnfre- 
qnently  met  with  in  the  cottage  garden.  The  root 
IS  perennial,  large,  thick,  branched,  externally 
brown  and  of  a  whitish  gray  within.  The  stalk  Is 
upright,  strong,  round,  striated,  haiiy,  and  about 
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dividing  knotty  branchea.  The  bark  is  dark 
gn^kjy  variegated  with  green  or  purplish  spots  on 
the  trunk,  but  those  of  the  branches  are  ash 
coloured.  The  roots  are  thick  and  large,  and  thick 
in  proportion  to  the  size  of  the  tree,  and  run  deep 
into  the  ground  in  a  perpendicular  direction. 
The  leaves  are  pinnated,  consisting  of  two,  three, 
or  four  pairs  of  pinnae.  The  flowers  grow  in  clus- 
ters,the  calyx  isfive-petalled,and  of  a  blue  colour. 
The  wood,  gum,  bark,  fruit,  and  flowers, 
are  all  said  to  possess  medicinal  qualities. 
The  wood  is  brought  to  Britain  from  Jamtdca 
in  large  pieces  of  four  or  five  hundred  weight 
each;  and  from  its  hardness  and  beauty  is  in 
great  demand  for  various  articles  of  turnery  ware; 
it  is  extremely  compact,  and  so  heavy  as  to  sink 
in  water.  The  outer  part  is  of  a  pale  yellow 
colour,  the  heart  of  a  dark  blackish  brown,  with 
a  greater  or  less  admixture  of  green.  It  has  little 
smell  except  when  heated,  or  when  it  is  being 
rasped  down,  when  it  yields  a  slight  aromatic 
odour.  When  chewed  it  discovers  a  slight 
acrimony.  Its  pungency  resides  in  a  resinous 
matter  which  dissolves  readily  in  rectified  spirit, 
and  partially  in  boiling  water.  This  gum  or 
gummy  resin  is  obtained  by  wounding  the  bark 
in  different  parts  of  the  tree,  which  is  termed 
jagging.  The  gum  flows  gradually,  but  plenti- 
fully from  those  wounds,  and  hardens  in  the 
sun,  when  it  is  scraped  ofi^  and  packed  in  small 
kegs  for  exportation.  This  resin  is  of  a  fiiable 
texture,  of  a  deep  greenish  colour,  and  sometimes 
of  a  reddish  hue.  It  has  a  pungent  acrid 
taste,  but  little  or  no  smell  unless  when  heated. 
This  tree  yields  a  spontaneous  exudation  from 
the  bark,  which  is  called  the  native  gum, 
and  is  brought  to  this  country  in  small  irregular 
pieces,  of  a  bright  semi-pellucid  appearance,  and 
differs  from  the  other  gum  in  being  much 
purer.  The  bark  contains  less  resinous  matter 
han  the  wood,  and  is  consequently  a  less  power- 
ful medicine,  though  in  a  recent  state  it  is 
strongly  purgative.  The  fruit  is  said  to  be 
purgative  also,  and  in  medicinal  qualities  far 
excels  the  bark.  The  flowers  are  laxative,  and 
in  Jamaica  are  commonly  given  to  children  in 
the  form  of  a  syrup,  which  in  appearance 
resembles  that  of  syrup  of  violets.  But  the 
wood  and  resin  alone  are  employed  in  Europe. 
Guiacum,  like  the  resins  and  balsams,  is  a  stim- 
ulant of  a  very  difiusible  nature  in  the  human 
system,  and  affects  the  skin,  urinary  organs,  and 
intestines  very  readily.  Hence  perliaps  its  use 
in  rheumatism  and  similar  affections,  and  also 
in  diseases  of  the  skin.  It  is  used  in  decoction 
along  with  the  other  woods  just  described,  as 
also  in  tincture  when  its  active  parts  are  most 
perfectly  preserved.  The  only  objection  is  the 
amount  of  spirits  which  is  combined  in  the 
tincture,  and  this  in  many  cases  may  be  a 
serious  objection. 


Snake  boot,  Birth  Wobt  (arUtolodkia 
pentaria)  gynandriay  hexandritiy  of  Linngtift, 
This  plant  is  a  native  of  Virginia,  North  America, 
where  there  are  several  species  nearly  allied. 
There  are  also  several  European  species.  The  root 
is  perennial,  and  composed  of  a  number  of  amali 
fibres  proceeding  from  a  common  trunk,  exter- 
nally brown,  and  internally  whitish.  The  steins 
are  slender,  round,  crooked,  jointed,  and  ^gfat  to 
ten  inches  high.  The  leaves  are  heart-shaped, 
entile,  pointed,  and  stand  upon  long  footstalks. 
The  flowers  are  monopetallous,  aolitaryy  and 
of  a  purple  colour ;  the  corolla  is  tubular  and 
twisted.  The  root  is  the  medicinal  part.  It 
has  an  aromatic  smell,  approaching  to  that  of 
valerian,  but  more  agreeable,  and  a  warm,  bit- 
terish, pungent  taste,  which  is  not  easily  con- 
cealed by  other  mixtures.  It  imparts  its  active 
matter  both  to  water  and  spirits,  and  yields,  hy 
distillation,  an  essential  oil. 

This  root  was  fint  extolled  as  a  cure  for  tlie 
bite  of  the  rattle  snake,  and  other  serpents,  and 
hence  its  name.  It  was  also  said  that  the  snake 
charmers  used  the  juice  of  this  root  to  stupi^- 
the  snakes  as  preparatory  to  taming  them.  It  ia, 
however,  extremely  doubtful  whether  it  poeseases 
either  the  power  of  charming  snakes  or  curing 
their  bites.  Equally  apocryphal  are  its  reported 
cures  of  malignant  fevers ;  and  modem  physi- 
cians are  contented  to  employ  it  as  a  tonic,  and 
aromatic  stimulant. 

The  powdered  root  is  given  to  the  extent  of 
ten  or  thirty  grains,  and  in  tincture  one  or  two 
tea-spoonfuls.  Its  employment,  however,  is 
now  much  less  practised  than  formerly. 

Th€  long  rooted  Birth  fVort  (a,  Umga)  and 
other  two  spedes,  the  round  and  slender,  are 
European  plants,  whose  roots  possess  similat 
properties  to  the  American  snake  root.  These 
were  employed  by  the  ancient  physicians,  and 
by  them  esteemed  in  affections  of  the  uterus. 

The  celebrated  Portland  powder  for  the  cure 
of  gout  contained  the  roots  of  aristolochia,  along 
with  gentian,  centaury,  and  some  other  bitters; 
a  dram  of  this  mixture  was  directed  to  be  taken 
every  morning  for  three  months,  and  in  gradually 
diminished  doses  afterwards  for  a  year  or  more. 
This  powder  had  in  many  cases  the  effect  of 
warding  off  attacks  of  gout,  but  its  long  con- 
tinued use  injured  the  stomach  and  nervous 
system,  and  brought  on  premature  decay  and 
death. 

The  Rose  (ro9a  eanitM,  r.  eentijolioy  r.  gal- 
licaj.  Icosandria^  pofygynia,  of  Linncus.  The 
hip  or  dog  rose,  is  the  common  wild  species  from 
which  the  garden  roses  are  produced.  It  is  a 
shrub  rising  to  six  or  ten  feet  in  height,  with 
smooth  bark,  beset  with  alternate,  hooked 
prickles.  The  flowers  are  large,  and  composed 
of  five  flesh-coloured,  or  white  petals.  The 
capsule  containing  the  seeds  or  hip,  is  of  c 


mbacid,  pkaaaot  flavour,  and  w  fotmod  with 
aiigar  Into  a  preMrve, 

Two  THietiea,  the  hundred-leaved,  and  red  or 
common  ros^  are  used  in  medidne.  The  hun- 
dred-leaved ia  so  called  from  the  number  of  its 
lietals,  whioli  are  of  a  pale  red  or  fleah  colour. 
The  red  rote  hai  larger  and  finer  petal*,  and  ii 
of  a  deep  crimKin  colour.  The  leaves  of  like 
latter  an  generally  collected  and  dried,  and  ore 
uwd  tor  making  the  infusion  of  roaea;  tliej  are 
more  astringent  than  the  former,  but  have  less 
odour.  Ad  enential  oil  is  obtained  from  the 
distillation  of  roae  leaves,  which  pogwMoa  all 
the  concentrated  and  delightful  odour  of  the 
rose.  It  Uwell  knovm  under  the  name  of  attar, 
or  oil  of  roaes.  It  is  ohieflj  stade  in  India, 
where  the  rose  grows  in  abundance. 

To  produce  this  oU,  forty  pounds  of  the  rose 
flowers,  with  tiieir  calyces,  are  put  into  a  rnde 
still  with  dxty  pounds  of  water.  The  moss 
beii^  well  mixed,  a  gentle  fire  is  put  under  the 
atill;  and  when  fumes  begw  to  rise,  the  cap  and 
pipe  are  properly  fixed  and  luted.  When  the 
impregnated  water  beg{na  to  come  over,  the  lire 
is  lessened  by  gentle  degrees,  and  the  distillation 
iscoptinned  until  thirty  pounds  of  water  are  come 
over,  which  generally  takes  place  in  about  four 
or  fire  houiB.  This  water  is  to  be  poured  upon 
forty  pounds  of  &eah  roses,  and  thence  are  to  be 
drawn  from  fifteen  to  twenty  pounds  of  distilled 
water  by  the  mme  process  as  before.  It  is  then 
ponced  into  pans  of  earthen  ware,  or  of  tinned 
metal,  and  left  exposed  to  the  beeh  air  for  a 
night;  the  attar  or  essence  will  be  found  in  the 
m<»iiing  congealed,  and  swimming  on  the  top  of 
the  water.  It  is  then  skimmed  oflp,  carefhlly 
freed  firom  any  remaining  drops  of  water,  and 
then  put  into  battles  for  sale. 

A  conserve  with  honey  or  sugar  is  mads  of 
the  &edi  petab  of  the  hundred-leaved  ros^  which 
is  found  a  mild  and  pleasant  laxative,  and  may 
also  be  employed  in  making  infudon  of  roaes, 
by  poaring  on  an  ounce  of  the  conserve  one 
pound  of  water.  The  addi^on  of  a  few  drops 
of  diluted  sulphuric  acid,  heightens  the  colour 
and  improves  the  astringent  effect  of  this  infii- 
Non.  It  may  be  used  internally  in  spitting  of 
blood,  or  as  a  gat^le  in  affections  of  the  throat. 


CHAP.  XLIX. 

TH8  iLOn,  KUtMQtir,  JALAP,  OOWCYMTH,  &C. 

Ik  the  preceding  chapter  we  have  described 
those  plants  which  are  possessed  of  a  bitter  and 
Bstiingent  principle,  joined  sometimes  with 
an  aromatic  flavour.  We  now  jwooeed  to  con- 
uder  those  plants  whose  juioes  have  an  action 
on  the  stomach  and  intestinal  canal,  called  pur- 
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gative ;  in  other  words,  which  have  a  peculiar 
stimulating  property  on  those  organs,  by  whicli 
their  natural  or  peri*taitk  motion  is  increased, 
as  also  the  secretions  from  their  surfoce. 

Thb  Alos  (aloe  toeotrinaj.     Katural  family 
hemtroealUdctc ;  hexandna,  tamogynia,  of  Lbi- 


ncus.  Of  this  genus  there  are  at  least  150  spe- 
cies and  varieties.  The  greater  part  of  which 
are  natives  of  Africa,  and  a  few  of  the  East  and 
West  Indies. 

There  are  several  species  or  varieties  supposed 
to  yield  the  gum  aloes,  and  known  in  oommerce, 
namely,  'a,  Socotriaa  (from  Socotia],  vu^arit 
(Biihadoes),  tpieata  (Cape),  fndica,tvio  or  three 
varieties.  Abont  120  to  130  tons  of  aloes  are 
annually  imported. 

The  root  of  the  socotrine  aloe  is  perennial, 
strong,  and  fibrous;  the  flower  stems  rise  thiec 
or  four  feet  in  height,  and  are  smooth,  of  a 
shining  green  colour,  and  towards  the  top  beset 
with  hiacteal  scales.  The  leaves  are  numerous, 
and  proceed  from  the  upper  part  of  the  root; 
they  are  narrow,  tapering,  thick  or  fleshy,  suc- 
culent, smooth,  shining,  and  beset  at  the  edges 
with  spiney  teeth.  The  flowers  are  produced 
in  terminal  spikes;  then  is  no  calyx;  the  corolla 
is  tnbular,  divided  into  six  narrow  segments  at 
the  mouUi,  and  of  a  striped  purplish  colour. 
The  capsule  contains  numerous  angular  seeds. 
It  is  s  native  of  the  Cape  of  Good  Hope,  and 
the  island  of  Socotra.  It  flowers  most  put  of 
the  year,  and  must  not  be  confounded  with 

)ther  plant,"the  American  aloe  (agave  Ameri- 
cana), which  is  remarkable  fbr  the  long  interval 
between  the  periods  of  its  inflorescence. 

A  tract  of  mountains  about  fifty  miles  Ikim  the 
Cape  of  Good  Hope,  is  wholly  covered  with  the 
aloe  plant,  which  renders  the  planting  of  them 
there  unnecessary;  but  in  Jamaica  and  Barbadoea 
they  are  carefully  cultivated.  To  the  former  ot 
these  islands  they  were  first  brought  from  Bet^ 
muda,  and  gradually  propagated  themselves. 
They  require  two  or  three  yeaia  standing  before 
they  yield  their  juice  in  perfection,  to  procure 
which,  the  Islraursrs  go  into  the  field  with  tubs 
and  knives,  and  cot  off  the  largest  and  most 
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Bucculent  leaves  close  to  the  stalk;  these  are 
immediately  put  into  the  tubs  and  disposed  one 
by  the  side  of  another  in  an  upright  position, 
that  all  the  loose  liquor  may  flow  out  at  the 
wound.     When  this  is  thought  to  be  almost 
wholly  dischaiged,  the  leaves  are  taken  out  one 
by  one,  passed  through  the  hand  to  clear  off  any 
part  of  the  juice  that  may  yet  adhere  or  stick  in 
the  less  open  veins;  and  the  drained  liquor  is  put 
into  shaUow  flat-bottomed  vessels,  and  dried 
gradually  in  the  sun  until  it  acquires  a  proper 
consistence.    What  is  obtained  in  this  manner 
is  generally  called  soecirine  aheSy  and  is  the 
clearest  and  most  transparent,  as  weU  as  the 
highest  in  esteem  and  value.*    The  method  of 
procuring  the  common  aloes  in  Barbadoes  is  thus 
described  by  Millington.t    After  a  quantity  of 
juice  is  drained  from  the  leaves,  it  is  carried  to 
the  boiling  house.    One,  two,  or  three  iron  or 
copper  boilers,  are  placed  on  the  fire  and  filled 
%vith  juice.    As  the  boiling  goes  on  and  the  fluid 
becomes  thicker  by  evaporation,  it  is  ladled  for- 
ward irom  boiler  to  boiler;  and  fresh  juice  is 
added  to  the  first  boiler  as  it  is  gradually  emptied. 
When  the  juice  in  the  third  boiler,  which  is  the 
smallest,  has  arrived  at  a  proper  degree  of  con- 
sistency, it  is  ladled  out  into  gourds;  ^d  this  is 
known  by  dipping  in  a  small  piece  of  wood, 
allowing  the  matter  to  cool,  and  then  observing 
whether  the  resin  cuts  fireely,  or  comes  away  in 
thin  flakes  from  the  stick.    A  little  lime  water 
is  used  by  some  aloe  boilers  during  the  process, 
when  the  ebullition  is  too  great.    The  sun-dried 
resin,  which  is  a  tedious  process,  is  seldom  made 
in  Barbadoes.     Dr  Wright  gives  a  somewhat 
different  account  of  the  manufacture  of  aloes. 
According  to  him  the  plant  is  pulled  up  by  the 
roots,  and  carefully  cleansed  from  earth  or  other 
impurities.    It  is  then  sliced  and  cut  in  pieces, 
and  put  into  small  hand  baskets  or  nets;  these 
are  put  into  laige  iron  boilers  with  water,  and 
boiled  for  ten  minutes,  when  they  are  taken  out 
and  fresli  parcels  supplied,  till  the  fluid  becomes 
strong  and  black.    At  this  period  the  liquor  is 
thrown  through  a  strainer  into  a  deep  vat,  nar- 
row at  bottom,  and  left  till  it  cools,  and  deposits 
its  feculent  parts.    Next  day  tha  clear  liquor  is 
drawn  off  by  a  cock,  and  again  committed  to  the 
lai^  iron  vessel.    At  first  it  is  boiled  briskly, 
but  towards  the  end  the  evaporation  is  slow,  and 
requires  constantly  stirring  to  prevent  burning. 
When  it  becomes  of  the  consistence  of  honey, 
it  is  poured  into  gourds  or  calabashes  for  sale. 

The  flocotrine  aloe  was  formerly  procured 
from  the  island  Socotra,  or  Zocotra,  at  the 
mouth  of  the  red  8ea«  It  comes  wrapt  in  skins, 
and  is  of  a  bright  glossy  surface,  in  the  lump,  of 
a  yellowish  red  colour,  with  a  tinge  of  purple; 
when  reduced  into  powder  it  is  a  golden  yellow. 

*  Brown's  Jamaica.        f  Hist,  of  BorbadoM. 


Its  consistency  alters  with  heat  and  cold.  Its 
bitter  taste  is  accompanied  by  an  aromatic  fiaTOor, 
but  not  sufficient  to  prevent  its  being  disagree- 
able. The  smell  is  not  very  unpleasant,  and 
sometimes  resembles  that  of  myrrh.  The  hepatic 
aloes  are  chiefly  brought  from  Barbadoes;  the  best 
sort  in  large  gourd  sheUs,  the  inferior  kind  in 
pots,  and  a  still  worse  in  casks;  it  is  of  a  darker 
colour,  and  not  so  clear  as  the  other.  It  is  gen- 
erally drier  and  more  compact,  though  some- 
times the  inferior  sort  is  soft  and  clammy.  Its 
smell  is  much  stronger,  and  more  disagreeable; 
the  taste  intensely  bitter  and  nauseous,  with 
little  aromatic  flavour. 

The  Horse  Aloe  is  easily  distinguished  from 
both  the  foregoing,  by  its  strong  rank  smelL 
In  other  respects  it  resembles  the  hepatic,  and  is 
sometimes  as  clear  and  bright  as  the  socotrine, 
only  its  smell  is  disagreeable,  and  devoid  of  all 
aromatic  odour.  This  kind,  as  the  name  implies, 
is  used  chiefly  by  Farriers. 

Aloes  consists  of  a  resin  and  gununy  matter 
united.  It  readily  dissolves  in  proof  spirits, 
and  in  hot  water,  but  not  so  perfectly.  The 
hepatic  contains  more  resin  and  less  gum  than 
the  socotrine,  and  on  the  gum  its  active  prin- 
ciple depends. 

It  is  a  universal  and  well  known  purgative, 
and  forms  the  principal  part  of  most  aperient 
pills.  It  is  thought  to  act  chiefly  on  the  lower 
and  larger  intestines,  and  is  not  so  frequently 
given  alone  as  in  conjunction  with  rhubarb, 
colocynth,  and  scammony.  It  will  in  many 
cases  act  in  the  quantity  of  three  or  four  grains, 
in  others,  from  twenty  to  thirty  grains  is  a  usual 
dose. 

This  drug  was  known  to  the  ancients,  and 
employed  by  Dioscorides,  Celsus,  and  Avicenna, 
although  it  is  not  mentioned  by  Hippocrates. 

It  is  one  of  the  safest  and  best  warm  and 
stimulating  purgatives  to  persons  of  sedentary 
habits,  and  phlegmatic  constitutions. 

Colocynth  (cucumia  colocynthisj.  Natural 
family  cucwrbitacem;  monoBciOy  ttynffenesiOy  of 
Linnieus.  This  is  one  of  the  gourd  fiimily,  and 
is  common  in  Turkey;  although  it  is  not  well 
ascertained  in  what  country  it  is  indigenous.  It 
is  an  annual  trailing  and  climbing  plants  like 
the  garden  cucumber.  The  leaves  are  triangular, 
obtusely  notched,  hairy,  green  on  the  upper 
surfiice,  and  light-coloured,  and  rough  on  the 
under.  The  flowers  are  small,  solitary,  and  of 
a  yellow  colour.  The  fruit  is  a  round  gourd, 
about  the  size  of  an  orange,  divided  into  three 
cells,  abounding  with  a  pulpy  matter,  and  con- 
taining numerous  oval,  compressed  seeds.  It 
seems  to  have  been  cultivated  in  Britain  in  the 
time  of  Turner;  but  in  our  hot-houses  its  frnit 
is  rarely  developed.  The  spongy  medullary  part 
of  the  fruit  is  that  which  possesses  medicinal 
activity;  it  is  nauseous,  acrid,  and  intensely 


bitter.    A  deooetion  of  thi*  pwlp  in  woter,  and 
then  evaporated,  forma  the  extract  of  oolocynth 


u«ed  in  medicine.  The  pulp  ie  very  hitter ;  hence 
the  terms  hitter  t^ple,  dmf»  apple,  &c.,  by 
which  it  Ib  popularly  known.  This  very  power 
fhl  purgative  ia  the  kol<dnmtkU  ot  the  ancient 
Greeks,  and  the  aUtandat  of  the  Arabian  phyd- 
ckne.  It  waafreqoeDtly  need  by  both  in  different 
diseaaes,  though  not  without  an  appreheiiaion  of 
danger  from  the  violence  of  its  eSecta,  of  which 
variouB  instancea  are  related.  In  dosea  of  ten  to 
twelvegiAine,itact8veliementlyontheinteBtiueB, 
ireqnently  producing  violent  gripea.  The  beat 
method  of  abating  its  violence  without  dimin- 
iahing  its  purgative  eflect,  ia  to  triturate  it  with 
(rummy,  ferinaceoae  aabstancea,  or  oily  aeeda, 
and  form  it  into  an  emuMon. 

In  the  proportion  of  one  or  two  grains,  it  may 
be  combined  with  aleea  or  rhubarb,  and  forms 
a  aafe  and  excellent  pill  in  all  coses  where  the 
bowels  and  constitution  are  of  an  indolent  nature, 
The  seeds  are  perfectly  bland,  and  highly  nntti- 
tioQs;  and  in  northern  AMca  ate  need  by  the 
natives  aa  a  common  article  of  food. 

Scammon;  (eonvclvtUwieammoiAt}.  Natural 
family  eonvolvutaeete;  pmtandria,  moHogjmia,  of 


LInncns.  This  plant  grows  in  abundance  about 
Maaraah,  Antioch,  Edlib,  and  towards  Tripoli, 
In  Syria;  and  was  first  introduced  into  England 
by  Gerard,  in  Ifi97.    The  root  is  from  three  to 
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'  four  feet  in  length,  and  from  nine  to  twelve 
inches  in  circumference,  covered  with  bark  of  a 
light  gray  colour.  It  Is  perennial,  tapering, 
branched  towards  the  bottom,  and  contains  a 
milky  juice.  The  st&lka  are  nuraeroue^  slender, 
twining,  and  spread  themselves  npon  the  ground 
or  neighbouring  trees,  to  the  extent  of  fifteen 
or  twenty  feet.  The  leaves  are  srrow-ahaped, 
amooth,  of  a  bright  green  colour,  and  atand  npon 
long  footstalks.  The  flowere  are  ftinnel-shaped, 
yellow  plicated,  and  placed  in  pairs  npon  the 
pedicles.  The  capsule  ia  multilocular,  and  con- 
tdns  seeds  of  a  pyramtdical  shape. 

It  bfiom  the  Diilkyjuiceof  the  root  that  the 
scammony  of  medicine  is  procured,  no  other 
port  of  the  plant  poesessing  any  active  qualitjes. 
The  mode  of  procuring  the  juice  is  as  follows: 
The  peasantry  having  cleared  away  the  earth 
from  about  the  root,  they  cut  off  the  top  in  an 
obliqne  direction  about  two  inches  below  where 
the  stalks  spring  from  it.  Under  the  most 
depending  part  of  the  slope,  they  fii  a  shell  or 
aome  other  convenient  receptacle,  into  which 
the  milky  juice  gradually  flows.  It  la  left  there 
about  twelve  hours,  which  time  U  sufficient  for 
drawing  off  the  whole  juice.  This,  however, 
is  in  small  qnontity,  each  root  affording  but  a 
very  few  drams.  The  juice  from  the  several 
roots  is  put  together,  often  into  the  leg  of  an  old 
boot  for  want  of  some  more  proper  veasel,  where, 
in  a  little  time,  it  grows  hard,  and  forms  the 
genuine  scammony.*  It  is  a  green  reain,  gen- 
erally of  a  light,  shining  gray  colour,  and  friable 
texture.  It  isbronghtfrom  Aleppo  and  Smyrna; 
that  which  cornea  from  the  latter  place  is  less 
valued  than  the  former,  and  is  supposed  to  he 
more  ponderons,  and  of  a  deeper  colonr;  but  the 
colour  aSoida  no  teat  of  the  goodnesa  of  this 
drug,  which  seems  to  depend  entirely  npon  the 
purityoftheconcrete  juice.  The  smell  Is  rather 
unpleasant,  and  the  taste  bitterish,  and  slightly 
acrid.  The  different  proportions  of  gom  and 
remn,  of  which  it  consists,  have  been  variously 
atated ;  but  aa  it  dissolves  entirety  in  proof  spirit*, 
this  ahowB  that  the  two  substances  most  be  in 
nearly  equal  proportiona. 

Scammony  was  well  known  to  the  Greek  and 
Arabian  physicians,  and  was  not  only  employed 
internally  as  a  purgative,  but  also  as  on  exter- 
nal remedy  for  tumours  and  diseases  of  the 
skin.  In  small  doeee  of  two  or  three  gruns.  It 
may  be  given  alone;  but  It  Is  more  freqnentiy 
used  combined  with  other  purgatives,  as  aloea 


Jalap  CeonvolvohujalapaJ.  This  is  another 
plant  of  the  genua  ipomK,  neatly  allied  to  the 
farmer.  It  is  a  native  of  Xalapo,  in  Mexico, 
hence  probably  Its  name.  The  root  is  perennial, 
large,  heavy,  of  an  irregular  oval  form,  black 
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colour,  and  abounding  in  a  milky  juice.    Tht 
stalks  are  numerous,  shrubby,  slender,  striated, 
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twisted,  and  climb  for  support  to  other  bodies, 
rising  to  twelve  feet  in  height.  The  leaves  vary 
in  form,  but  are  generally  heart-shaped;  they 
are  smooth,  of  a  bright  green  colour,  and  stand 
alternately  upon  long  footstalks.  The  flowers 
are  large,  bell-shaped,  entire,  and  plicated,  of  a 
reddish  colour  externally,  but  a  purple  within. 
The  flowers  appear  in  August  and  September. 
It  is  said  that  the  root  of  Jalap  was  first  brought 
to  Europe  about  the  year  1610.  It  is  now  one 
of  the  most  common  puigatives.  The  root  has 
little  smell  or  taste,  but  imparts  a  slight  degree 
of  pungency  in  the  mouth.  Its  medicinal  activity 
resides  in  the  resinous  matter  of  the  root.  It  is 
found  to  be  a  saib  and  efficacious  purgative,  when 
given  in  doses  of  twenty  to  thirty  grains  of  the 
powdered  root.  The  root  requires  to  be  well 
pounded,  so  as  to  separate  the  resinous  particles, 
and  for  this  purpose  ciystals  of  tartrate  of  potass 
are  often  added. 

It  may  also  be  dissolved  in  proof  spirits,  and 
administered  in  tincture,  either  alone  or  conjoined 
with  senna  or  aloes. 

Buckthorn  (rhamnus  eatharticus,)  Natural 
family,  rhamni  ;  penioftdria,  monogyniay  of  Lin- 
nieus.  This  shrub  is  a  native  of  Britain,  and 
usually  is  to  be  found  in  woods  and  hedges  near 
running  streams.  The  stem  is  covered  with 
dark  brown  bark,  and  divides  into  many  branches 
beset  with  strong  spines.  Its  height  is  seven  or 
eight  feet.  The  leaves  are  elliptical,  serrated, 
and  stand  on  short  footstalks.  The  flowers  are 
commonly  male  and  female  on  difl«rent  plants. 
There  is  no  corolla ;  the  calyx  is  of  a  greenish 
yellow  colour,  divided  at  the  extremity  into 
four  segments.  The  fruit  is  a  round  black  berry, 
containing  four  seeds.  It  flowf^rs  in  May  or 
June,  and  the  seeds  are  ripe  about  the  end  of 
Seutember. 


The  berries,  which  are  the  medicinal  part  nf 
the  shrub,  contain  a  pulpy  deep  green  juice, 
which  has  a  faint  unpleasant  smell  and  a  bitter 
acrid  taste.  Twenty  of  the  fresh  berries  produce 
a  purgative  efitsct,  with  heat  and  thirst,  and  often 
severe  griping.  The  expressed  juice  and  powder 
of  the  dried  berries  have  also  similar  effects.  A 
syrup  is  made  of  the  expressed  juice  and  sugar. 
Though  a  powerful  purgative,  and  useful  in 
dropsies  and  obstinate  costiveness  of  habity  it  is 
now  seldom  used  in  modem  practice,  on  account 
of  the  violence  of  its  effects.  The  inner  bark 
is  also  of  a  purgative  nature. 

The  juice  of  the  unripe  berries  stains  paper  o{ 
a  safiron  yellow.  The  juice  of  the  ripe  berries, 
mixed  with  alum,  forms  the  sap  green  of  artists. 
If  the  berries  be  allowed  to  get  over  ripe,  their 
juice  produces  a,purple  colour ;  the  bark  yields  a 
beautiful  yellow  dye. 
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Senna  (ea$9ia  Egyptiaen),  Natural  family, 
legwawnwa;  decandru^  monoffynia,  of  Linncus. 
This  plant  is  an  annual;  the  stalk  is  strong, 
smooth,  branched,  and  rises  to  the  height  of  about 
two  feet.  The  leaves  are  alternate,  w^ith  narrow 
pointed  stipule  at  the  base.  Each  leaf  is  com- 
posed  of  several  pairs  of  oval  or  elliptical  pointed 
nerved  sessile  pinnie,  of  a  yellowish  green  colour. 
The  flowers  are  yellow,  and  produced  succes- 
sively in  long  axiUary  spikes.  They  appear  in 
July  and  August.  The  seeds  are  contained  in  a 
compressed  curved  pod.  This  plant  is  a  native 
of  l^^ty  it  also  grows  in  some  parts  of  Arabia, 
especially  about  Mocha ;  but  as  Alexandria  has 
ever  been  the  great  mart  from  which  it  has  been 
exported  into  Europe,  it  has  long  been  known 
under  the  name  of  Alexandria  senna,  or  sena. 
Hassilquist  found  this  plant  growing  spontane- 
ously in  Upper  Egypt.  The  blunt  leaved  senna, 
S,  natiea^  is  a  variety  of  the  sea  species,  which 
by  its  cultivation  in  the  south  of  France  has  been 
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found  to  assume  this  change.  It  is  less  purga- 
tive than  the  pointed  leared  senna,  and  requires 
therefore  to  be  given  in  larger  doses.  It  was 
employed  hy  Dr  Wright  in  Jam^ca,  where  it 
grows  on  the  sand  banks  near  the  sea. 

Senna,  appears  to  have  been  cultivated  in 
England  in  the  time  of  Parkinson,  about  the 
year  1640,  and  Miller  says  that  by  keeping 
these  plants  in  a  hot  bed  all  the  summer,  they 
firequently  flowered;  but  they  rarely  perfect  their 
seeds  in  this  country.  There  is  little  doubt, 
however,  but  that  senna  might  be  cultivated  in 
some  parts  of  the  British  colonies  in  sufiicient 
quantity  to  supply  our  wants.  The  dried  senna 
leaves  imported  to  this  country  and  in  common 
use,  have  a  slightly  unpleasant  smell  and  a  bit- 
terish nauseous  taste.  They  impart  these  vir- 
tues both  to  water  and  proof  spirit.  The  most 
common  mode  of  using  them  is  in  an  infusion, 
by  pouring  boiling  water  on  the  leaves.  They 
should  not,  however,  be  subjected  to  the  boiling 
process,  as  this  dissipates  certain  volatile  parts 
of  the  leaves  in  which  their  active  powers  mainly 
depend. 

Senna  was  first  brought  into  use  by  the 
Arabian  physicians  Serapion  and  Mesne,  and 
Achiarius  is  the  first  of  the  Greeks  by  whom 
it  is  noticed,  who,  however,  does  not  recommend 
the  leaves  but  the  fruit.  Mesne  likewise  seems 
to  prefer  the  pod  to  the  leaves,  as  being  more 
powerful,  but  this  is  not  the  case,  its  purgative* 
quality  being  certainly  less  powerful,  although 
it  does  not  cause  griping  as  the  leaves  some- 
times do.  An  infiision  of  senna,  combined  with 
bitter  infusion,  as  gentian  or  centaury,  has 
its  purgative  qualities  increased.  The  ^  black 
draught,'  so  much  in  use  among  medical  practi- 
tioners, is  a  combination  of  senna  and  gentian, 
with  the  addition  of  any  aromatic,  as  cardamom 
or  coriander  seeds,  or  the  rind  of  the  Seville 
orange.  A  strong  infusion  of  senna  gripes  more 
than  a  weaker  one;  the  proper  proportion  is  one 
dram  of  senna  to  four  ounces  of  water. 

The  common  bladder  Sennay  (Coluntea  arbor- 
escensyj  a  shnib  cultivated  in  gardens  for  orna- 
ment, and  which  grows  spontaneously  on  the 
ndes  of  mount  Vesuvius,  also  possesses  apurgative 
quality  similar  to  senna,  though  in  an  inferior 
degree.  A  double  quantity  of  the  leaves  of  this 
plant  may  be  substituted  for  the  common  senna, 
with  similar  results.  A  dram  or  two  of  the 
seeds  excite  vomiting.  Haller  and  Ray  mention 
that  cattle  feed  readily  on  the  leaves  and  twigs 
of  this  plant. 

PuRoiNO  Cassia  C  cassia  fistula  J.  This  is  a 
tree  belonging  to  the  same  natural  family,  which 
attains  the  height  of  forty  feet;  producing  many 
spreading  branches  towards  the  top,  and  covered 
with  brownish  bark,  intersected  with  many 
Cracks  and  farrows.  The  leaves  are  composed 
of  four  or  six  pairs  of  pinnte,  which  arc  ovate, 


pointed,  and  of  a  pale  green  colour.  Th  e  flowers 
are  laige,  yellow,  and  placed  in  spikes  upon  long 
peduncles.  The  pods  are  cylindrical,  pendulous, 
and  from  one  to  two  feet  in  length;  they  contain 
numerous  hard,  compressed  seeds,  surrounded  by 
a  black  pulpy  matter. 

This  tree  is  a  native  of  Egypt,  and  of  the 
East  and  West  Indies.  It  was  first  inUoduced 
into  England  by  Miller,  in  1731.  The  pods  of 
the  East  India  cassia,  are  of  less  diameter, 
smoother,  and  afford  a  blacker,  sweeter,  and 
more  grateful  pulp,  than  those  which  are  brought 
from  the  West  Indies,  South  America,  or  Egypt; 
and  are  universally  preferred.  In  Egypt,  it  is 
the  practice  to  pluck  the  cassia  pods  before  they 
arrive  at  a  state  of  maturity,  and  to  place  them 
in  a  house  from  which  the  external  air  is  excluded 
as  much  as  possible;  the  pods  are  then  hud  in 
strata  of  half  a  foot  in  depth,  between  which 
palm  leaves  are  interposed :  the  two  following 
days  the  whole  is  sprinkled  with  water,  in  order 
to  promote  its  fermentation;  and  the  fruit  is  suf- 
fered to  remain  in  this  situation  forty  days,  when 
it  is  sufiiciently  prepared  for  keeping.  Those 
pods  which  are  the  heaviest,  and  in  which  the 
seeds  do  not  rattle  on  being  shaken,  are  com- 
monly the  best,  and  contain  the  most  pulp, 
which  is  the  part  employed  in  medicine. 

The  best  pulp  is  of  a  shining  black  colour,  and 
of  a  sweet  taste,  with  a  slight  degree  of  acidity. 
It  is  doubtful  whether  this  substance  was  em- 
ployed by  the  ancient  Greeks;  and  it  seems  first 
to  have  been  brought  into  notice  by  the  Arabian 
physicians.  This  pulp  has  been  long  used  as  a 
gentle  and  mild  laxative  to  children  and  delicate 
persons;  its  operation,  however,  is  so  gentle,  as 
in  most  cases  to  require  the  aid  of  other  stronger 
medicines.  An  electuary  or  compound,  has 
therefore  long  been  in  use,  called  '^lenetive  elec- 
tuary." Perhaps,  however,  a  cheaper,  and  as 
effiectual  substitute  for  the  cassia  pulp,  is  to  be 
found  in  the  common  damson  preserve. 

Castor  Oil  Plant  Cricinus  communis,  or  palma 
christi).  Natural  fiimily  euphorbiacece;  monoscia, 
monadelphia,  of  Linnsus.  This  plant,  though 
an  annual,  and  herbaceous  in  our  gardens, 
becomes  a  tree  in  Africa  of  several  years'  standing. 
In  Candia  it  continues  many  years;  and,  accord- 
ing to  Belon,  requires  a  ladder  to  come  at  the 
seeds.  The  root  is  long,  thick,  whitisli,  and 
sends  ofi^  many  small  fibres.  The  stem  is  round, 
thick,  jointed,  shining,  of  a  purplish  red  colour 
towards  the  top:  and  rises  luxuriantly  in  this 
country  to  six  or  ten  feet,  in  warm  climates  to 
fifteen  and  twenty  feet  in  height.  The  leaves 
are  large,  and  deeply  divided  into  seven  lobes,  or 
pointed,  serrated  segments;  and  are  of  a  bluish 
green  colour.  The  flowers  are  male  and  female 
on  the  same  plant,  and  are  produced  on  a  clus- 
tered, terminal  spike.  The  male  flowers  have 
no  corolla,  and  are  placed  on  the  under  part  of 
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the  Bpike;  die  female  flowen  occupy  the  upper  [ 
part,  and  bare  the  calyx  cat  into  three  narrow 
eegmenta,  of  a  reddish  colour.  The  capsnle  is  a 
large,  three-celled  nut,cOTered  with  toug'h  Bpinee 
and  contains  three  flattieb,  oblong  seeds,  which 
are  forced  out  on  the  bnraUog  of  the  capsule. 
It  flowen  in  July  and  August, 

This  plant  was  most  probably  &miliar  to  the 
ancients,  for  it  is  conjectured  to  be  the  HH  or 
crvton,  of  Dioecorides,  who  describes  the  seeds 
as  powerfully  catharlic.  It  is  also  mentioned 
as  a  rather  violent  and  irritating  cathartio  by 
Etius,  Paulus  iEgineta,  and  Pliny;  and  most 
probably  obtained  this  character  from  giving  the 
bruised  seeds  along  with  the  nembrBnes,  which 
latter  produce  a  griping,  irritating  effect. 

This  plant  was  first  introduced  into  England 
in  Ifi62,  in  the  time  of  Turner;  and  is  now 
common  border  plant  in  gardens,  where  it  often 
attains  the  height  of  ten  feet,  and  forma  a  ^endid 
onuunental  flower.  Forthis  purpose  itrequires 
to  be  sown  in  pots  early  in  the  season,  kept 
the  hot-house  for  some  time,  and  then  trans- 
planted into  light  rich  eoiL 

The  oil  is  obtained  from  the  eeeds  by  expres- 
sion, in  a  umilar  way  as  that  already  described 
in  obtaining  the  other  TCgetable  oils. 

The  oil  obtuned  witbont  heat,  or  the  "cold 
drawn,"  is  the  purest,  and  haa  little  or  no  colour 
It  is  a  dear,  limpid,  alnioat  tasteless,  and  odour- 
lees  fluid,  not  liable  to  become  rancid.  The  oil 
obtcuned  by  beating,  or  parching  the  seeds,  has 
more  colour, but  according  to  the  opinion  of 
la  more  bland,  and  less  liable  to  gripe  than  the 
other.  The  manner  of  obt^ning  the  oil 
Jamuca  is  as  ibUows:  The  seeds  being  fr-eed 
from  the  husks  or  pods,  which  are  gathered  upon 
their  taming  brown,  and  when  banning  to 
bnist  open,  are  first  bmised  in  a  mortar,  aiter- 
wards  tied  up  in  a  linen  bag,  and  then  thrown 
into  a  large  pot  with  a  sufficient  quantity  of 
water,  about  eight  gallona  to  one  of  the  s^da; 
and  then  boiled  till  the  oil  haa  risen  to  the  aui^ 
face,  when  it  is  carefnlly  skimmed  off,  strained, 
and  kept  fiir  nae.  In  Jamaica,  besides  its  medi- 
cal use,  it  is  employed  for  lamps  and  other  domes- 

In  doses  of  half  an  ounce  to  an  ounce,  it  forms 
a  mild,  safe,  and  quickly  operating  purgativi 
The  addition  of  a  small  portion  of  apirits  taki 
away  its  nauseating  effects,  and  makes  it  moi 
agreeable  to  the  stomach.  Unlike  almost  all 
other  porgatiTes,  its  freqnent  use  has  the 
of  enabling  the  patient  to  diminish,  instead  of 
to  increase  the  dose.  It  may  also  be  used  as 
enema;  and  joined  with  equal  parts  of  oil  of 
tnrpentine,  is  the  most  efficacious  cure  for 
worms. 

CsoToir  (eroton  Hglivm),  Natund  family 
tuphorbioMa  ;  mtmixtia,wiono(hilphia,tiilAaiattiB. 
This  shrub,  which  is  a  native  of  the  East  Indiep 


pTodnces  the  seed  from  which  the  oil  cf  eroton 
u  procured.    This  oil  is  so  irritating,  that  a 
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single  drop  of  it  applied  to  the  tongue,  prodoeea 
an  efi«ct  on  the  whole  alimentary  canal.  It  is 
given  in  severe  and  obstinate  cases  of  costive- 
ness,  in  doses  of  from  one  to  two  drops,  made 
up  with  oil  of  almonds,  or  mucilage  of  gum 
Arabic  and  sngar.  It  is  also  applied  combined 
with  any  bland  oil,  as  an  external  irritant  to  the 

TheGueoriUa  Croton  fe.  eleutienamJ,Kaother 
shrub  of  this  &mily,  afibrda  a  bitter  aromalir 
bark,  which  is  not  unfrequently  nsed  in  medi- 

Some  of  the  other  spedes  of  the  same  genus 
are  nsed  as  dyea^  and  have  already  been  allnded 
to. 

BsimiLBsfrkaitnjMilinatumJ.  If atural  bnily 
poly^onetB;  mneandria,  Iriffj/nia,  of  iJnutFua. 
There  are  at  least  half  a  dozen  qmcies  of  riinbarb, 
the  roots  of  all  of  which  possess  medicinal  pn- 
pertiea;  the  palntattm,  howerer,  is  that  which 
yields  the  rhnbarb  of  commerce.  The  root  is 
perennial,  thick,  of  on  oval  shape,  and  sends  off 
long  tapering  branches;  externally  it  ia  brown, 
and  internally  of  a  deep  yellow  colour.  The 
stalk  is  erect,  round,  hoUow,  jointed,  sheathed, 
and  rises  to  the  height  of  wx  or  eight  feet  The 
radical  leaves  are  numerous,  large,  rough,  of  a 
roundish  figure,  and  deeply  cut  into  lobes,  and 
irregularly  pointed  s^menta.  The  stalk  leaves 
spring  from  the  joints,  which  they  supply  with 
membranous  sheaths.  The  flowers  terminate 
the  branches  in  numerous  clusters,  forming  a  kind 
of  spike,  and  appear  in  April  or  Hsy,  The 
corolla  divides  into  six  obtuse  s^menta,  which 
are  of  a  greenish  white  colonr.  This  species  is 
a  native  of  Tartary, 

It  was  not  till  the  year  1732,  that  naturalists 
became  acquainted  with  the  pWt  which  seemed 
to  afford  the  officinal  rhnbarb;  when  some  plants 
received  from  Rusda  by  Juseien,  at  Pari^  and 
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Randy  at  Chelsea,  were  said  to  supply  this 
important  desideratnm. 

As  some  doubts  still  remained,  Boerhaave 
procured  from  a  Turkish  merchant  the  seeds  of 
those  plants  whose  roots  he  annually  sold*  These 
seeds  were  soon  propagated,  and  were  discovered 
to  produce  two  distinct  species,  the  r.  undulatumf 
and  r.  palmatum.  Previous  to  this  time  Dr 
Gorter  had  repeatedly  sent  its  seeds  to  Linnsus, 
but  the  young  plants  which  they  produced  con- 
stantly perished;  at  length  he  obtained  the  fresh 
root,  which  succeeded  very  well  at  Upsal,  and 
afterwards  enabled  the  younger  Linneus  to 
describe  this  plant  in  1767. 

Two  years  before  this,  Dr  Hope  had  read 
before  the  Royal  Society  of  London,  an  account 
of  a  plant  of  the  r.  palmahim^  which  grew  in 
the  Botanic  garden  at  Edinburgh.  ''  From  the 
perfect  similarity  of  this  root,''  says  Dr  Hope, 
''with  the  best  foreign  rhubarb,  in  taste,  smell, 
colour,  and  purgative  qualities,  we  cannot  doubt 
of  our  being  at  last  possessed  of  the  plant  which 
produces  the  true  rhubarb;  and  may  reasonably 
entertain  the  agreeable  expectations  of  its  prov- 
ing a  very  important  acquisition  to  Britain." 
Since  that  period  this  species,  as  well  as  several 
others,  have  been  cultivated  with  success  in  this 
country.  But  owing  to  the  prejudice  in  favour 
of  foreign  roots,  the  demand  for  the  home  growth 
has  not  been  such  as  to  encourage  its  farther 
cultivation.  The  only  deficiency  was  in  the 
digging  of  the  root,  but  this  might  easily  be 
improved.  Its  cultivation  is  easy.  It  is  sown 
in  spring,  in  a  light  soil,  and  transplanted  next 
spring  into  a  similar  soil  well  trenched,  the 
plants  being  set  at  a  yard  distance  from  each 
other  each  way.  The  third  year  some  plants 
begin  to  flower;  but  the  roots  are  not  lifted  till 
the  autumn  of  the  sixth  year.  When  dug  out 
of  the  ground,  tliey  are  ibst  to  be  washed  in  a 
laige  quantity  of  water;  and  after  the  fibres  and 
small  roots  are  cut  off,  they  are  weU  brushed  in 
fresh  water,  and  cut  into  pieces  of  a  proper  size. 
The  brown  bark  is  then  washed  off,  and  they 
are  again  thrown  into  fresh  water  for  three  or 
four  hours,  in  which  they  give  out  a  great  quan- 
tity of  gummy  matter.  They  are  then  taken 
out  and  laid  upon  twigs  to  drip  till  next  morn- 
ing; and  it  is  chiefly  in  this  time  that  they 
exude  at  every  part,  a  white,  transparent,  gummy 
matter,  resembling  jelly.  They  are  lastly  placed 
in  a  stove,  heated  to  120**  or  140**,  till  they  dry. 
twenty-five  pounds  of  the  recent  root,  yield 
only  about  eight  pounds  of  the  dry.  It  is  not, 
however,  yet  fit  for  sale.  All  the  wrinkles  must 
be  rasped  and  filed  out,  and  the  pieces  thus 
dressed  put  in  a  barrel  fixed  on  an  axis,  and 
rolled  about  in  it  for  twenty  minutes  or  half  an 
hour,  when  they  get  cove^d  by  a  fine  powder 
formed  by  their  rubbing  against  each  other. 
Prepared  in  this  way,  it  may  be  powdered,  and 


has  in  every  respect  the  appearance  of  foreign 
rhubarb.  The  chief  peculiarity  in  this  process 
is  the  steeping  the  roots  in  water,  to  extract  the 
gummy  or  mucilaginous  matter;  without  this 
precaution,  according  to  Baume,  the  root  cannot 
be  reduced  to  powder,  even  when  perfectly  dry, 
but  becomes  pasty  under  the  pistil.  British 
rhubarb  is  cultivated  in  considerable  quantities 
in  the  neighbourhood  of  Edinburgh,  and  sold 
at  nearly  the  price  of  foreign  rhubarb.  It  is 
easily  reduced  to  a  very  fine  powder,  although 
it  is  merely  washed  and  peeled,  before  it  be  cut 
into  proper  pieces,  and  dried  upon  the  top  of  a 
baker's  oven. 

There  are  two  sorts  of  rhubarb  imported  into 
this  country,  Chinese  and  Turkey  rhubarb,  dif- 
fering in  quality,  although  they  both  come  from 
the  same  country.  All  the  rhubarb  of  com- 
merce is  brought  firom  the  Chinese  town,  Sini, 
or  Selim,  by  the  Bucharians.  It  grows  on  the 
neighbouring  chain  of  lofty  mountains,  which 
stretches  to  the  lake  Kokonor,  near  the  source 
of  the  river  Chorico.  It  is  dug  up  by  the  pea- 
sants, cleared  from  the  earth,  cut  into  pieces, 
strung  with  the  bark  on  strings,  and  exposed  to 
dry  under  cover  in  the  shade  for  a  whole  year, 
when  it  is  again  cleansed  and  prepared  for  expor- 
tation. In  Kiachta,  on  the  Russian  frontier,  it 
is  received  from  tlie  Bucharians  by  a  Russian 
apothecary,  who  examines  it;  the  bad  is  imme- 
diately burnt,  and  the  good  is  freed  from  its 
bark,  woody  parts,  and  every  impurity  in  the 
most  carefril  manner.  It  is  then  sent  to  Moscow 
and  Petersburgh,  where  it  undeigoes  a  second 
examination.  This  forms  the  Russian  or  Turkey 
rhubarb,  which  is  reckoned  the  best.  It  is  com- 
monly in  round  pieces,  of  a  reddish  or  whitish- 
yellow  colour,  feels  gritty  between  the  teeth; 
and  is  often  perforated  with  so  large  a  hole,  that 
many  pieces  have  the  appearance  of  a  mere 
rind.  The  Chinese  or  East  India  rhubarb,  is 
brought  by  sea  from  Canton,  and  is  heavier, 
harder,  and  more  compact,  than  the  other;  sel- 
dom perforated  with  holes,  and  is  either  in  long 
pieces  or  with  two  flat  sides,  as  if  they  had  been 
compressed.  The  general  characters  of  good 
rhubarb  are,  its  having  a  whitish  or  dear  yellow 
colour,  being  dry,  solid,  and  compact;  moderately 
heavy,  brittle;  where  recently  broken  appearing 
marked  with  yellow  or  reddish  veins,  mixed 
with  white,  being  easily  pulverizable;  forming 
a  powder  of  a  fine  bright  yellow,  having  ih% 
peculiar,  nauseous,  aromatic  smell  of  rhubarb, 
and  a  subacrid,  bitterish,  somewhat  astringent 
taste,  and  when  chewed  feeling  gritty  under  the 
teeth;  speedily  colouring  the  saliva,  and  not 
appearing  very  mucilaginous.  Rhubarb  contains 
a  large  proportion  of  bitter  extractive  matter, 
soluble  in  water  and  spirits;  and  also  an  aromatic, 
odorous  matter,  on  which  its  activity  as  a  pur- 
gative depends. 
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Rhubarb  acta  aa  a  niild  pui^tivey  and  as  a 
tonic  and  astringent.  It  may  be  given  in  powder, 
in  doses  of  a  tea-spoonfiil,  or  in  infusion  in 
water,  or  as  a  tincture  dissolved  in  spirits.  It 
is  found  to  yield  more  of  its  purgative  quality 
to  water  than  to  alchohol. 

In  habitual  costiveness  it  is  not  an  appropriate 
medicine,  as  its  astringency  tends  to  keep  up 
this  state  of  the  bowels.  In  stomachic  affections, 
and  laxity  of  the  intestines,  it  is,  however, 
highly  useful;  and  on  this  account  is  a  common 
remedy  in  diaiThsa,  or  looseness  of  the  bowels, 
either  alone  or  given  with  some  absorbent  sub- 
stance, as  magnesia  or  chalk. 

We  have  elsewhere  alluded  to  rhubarb  as  fiir- 
nisliing  from  its  stalks  a  pleasant  and  salutary 
acid  substance,  which  is  made  into  tarts.  The 
Persians  have  for  a  long  period  been  in  the  habit 
of  using  this  substance  for  the  same  purpose. 

Gamboqe.  This  substance  is  obtained  from 
the  juice  of  a  tree  which  grows  in  Siam  and 
Ceylon,  belonging  to  the  natural  family  tricocece; 
pclygamiay  monceciay  of  Linneus.  This  tree  is 
of  a  middling  size;  and  the  leaves  and  young 
shoots  when  cut,  yield  a  juice  which  soon  con- 
cretes into  a  yellow  resin.     • 

A  similar  substance  is  also  obtained  from 
various  species  of  garoinia  and  hypeiicum.  This 
gum  is  brought  from  India  in  large  cakes  or 
rolls.  The  best  sort  has  a  deep  yellow  or  orange 
colour,  shining  fracture,  and  is  free  from  irregu- 
larities. It  has  no  smell,  and  very  little  taste, 
unless  kept  in  the  mouth  for  some  time,  when 
it  imparts  a  slight  sense  of  acrimony.  It  is  a 
most  active  purgative,  both  upwards  and  down- 
wards, in  doses  of  from  two  to  six  grains.  In 
cases  of  tapeworm,  it  has  been  given  in  doses  of 
fifteen  grains^  combined  with  fifteen  grains  of 
vegetable  alkali.  In  general,  it  is  exhibited  in 
small  quantity,  along  witli  aloes  or  other  pur- 
gatives, in  the  form  of  pills.  It  requires  to  be 
admiristered  with  caution. 

It  forms  an  active  ingredient  in  **  Morrison's 
pills."  It  is  also  an  ingredient  in  most  of  the 
nostrums  for  the  cure  of  tapeworm. 

Ipecacuan.  It  is  somewhat  singular  that  the 
real  plant  from  which  this  well  known,  emetic 
powder  is  obtained,  has  not  yet  been  accurately 
ascertained.  It  has  been  referred  to  several 
different  genera,  as  euphorhiay  laniceray  tnokiy  and 
phygcctria.  The  annexed  cut  is  a  figure  of  the 
true  ipecacuan  plant,  but  without  the  inflores- 
cence; the  original  of  which  was  sent  to  the 
late  Joseph  Banks  by  governor  Philip,  from 
Brazil. 

There  are  three  sorts  of  ipecacuan  root  com- 
monly brought  to  this  country,  chiefly  distin- 
guished by  the  colours  of  ash  gray,  brown,  and 
white.  The  ash  coloured  is  brought  from  Peru, 
and  is  a  small  wrinkled  root,  bent»  and  contorted 
into  a  great  variety  of  figures;  brought  over  in 


short  pieces  full  of  wrinkles  and  deep  circrnlaT 
fissures,  down  to  a  small  white,  woody  fibre. 
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that  runs  in  the  middle  of  each  piece.  The 
bark  is  compact^  brittle,  looks  smooth,  and 
resinous,  upon  breaking  it  has  very  little  smell; 
the  taste  is  bitterish,  a  little  acrid,  and  aUghtly 
mucilaginous. 

The  brown  is  small,  somewhat  moro  wrinkled 
than  the  foregoing,  of  a  brown  or  Mackish 
colour  without,  and  white  within.  This  oomes» 
from  Brazil.  The  white  sort  is  woody,  haa  no 
wrinkles,  and  no  perceptible  bittemeas  in  taste. 
The  ash  coloured  is  that  generally  preferred  for 
medical  use.  The  brown  has  been  sometimee 
observed,  even  in  a  small  dose,  to  produce  violent 
effects.  The  white  is  of  a  weak  action.  Accord- 
ing to  Dr  Irving,  the  root  contains  a  resin  and 
gum,  the  latter  being  moro  powerfully  emetic 
than  the  former,  and  also  existing  in  greater 
quantity.  The  bark  is  stronger  than  the  woody 
part,  and  the  whole  root  is  antiseptic  and 
astringent.  Vinegar  has  the  power  of  destroying 
the  emetic  quality  of  the  root;  thirty  gvains  of 
the  powder  g^ven  in  acetous  acid,  only  produces 
a  laxative  effect  on  the  bowels. 

Piso  gives  the  first  account  of  ipecacuan  in 
1649;  and  about  thirty  years  after  this  period  it 
was  introduced  into  general  practice  in  Fzwioe, 
by  Kelvetius.  In  doses  of  fifteen  to  twenty- 
five  grains,  it  forms  one  of  the  safest  and  most 
effectual  of  emetics;  in  suialler  quantities,  it  is 
employed  as  a  sudorific;  an4  in  all  those  cases 
whero  the  increased  action  of  the  vessels  of  the 
skin  is  deemed  useful.  Combined  with  opium, 
it  forms  the  celebrated  sweating  medicine  called 
Dover^s  potoder. 

Squill  (sdUa  marUima).  Natural  £unily 
asphodduF;  hexandrioy  monogynkty  of  Linnaeus. 
This  is  a  perennial,  herbaceous  plant,  with  a 
laige  bulbous  root,  coated  like  the  common 
onion,  of  a  roddish  colour, *and  abounding  in  a 
thick  juice.  The  stem  is  round,  smooth,  suc- 
culent, and  is  from  two  to  three  feet  in  height. 
The  leaves  spring  from  the  root^  and  are  long, 
sword-shaped,  and  pointed.  The  flowers  are 
produced  in  a  long  close  spike,  and  have  six 
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wliltii^  coloured  peUk.  They  appear  in  April 
and  May.  The  cepstile  is  oblong,  and  contuna 
uum«rous  rounded  seeds. 

This  plant  is  a  native  of  "»• 

Spain,  Sicily,  and  Syria,  where 
it  grows  in  sandy  situations  on 
the  oaa  ooaat. 

It  was  first  cnltirated  in 
England  in  1B4B,  in  the  Oxford 
botanic  garden.  The  red  rooted 
rariety  has  been  supposed  to 
possess  greater  strength  than 
the  white,  and  is  preferred 
for  medical  nse.  The  root 
has  little  smell,  but  to  the  taste 
ia  very  nauseous,  and  intenaely  SquiU. 

bitter  and  acrimonious.  It  imparts  its  virtues  to 
both  spirits,  vinegar,  and  wat^. 

This  root  was  icnown  to  the  ancient  Greeks, 
and  has  ever  since  been  employed  by  phyucians. 
In  large  doses  it  proves  poisonous  to  many  ani- 
mals; and  in  man  excites  violent  action  of  the 
stomach,  intestines,  kidneys,  and  bladder.  In 
modetste  doses,  however,  of  a  few  grains,  it  is 
a  perfectly  safe  and  efficadous  medicine,  and  is 
used  in  coughs,  asthma,  and  dropsy.  To  prevent 
its  too  great  action  on  the  stomsch,  it  is  fre- 
quently combined  with  a  portion  of  opium. 
With  calomel  it  forms  a  powerful  stimulant  of 
the  urinary  organs. 

The  root  to  be  preserred  should  be  slowly 
[tried,  but  not  overmuch,  and  then  reduced  to 
powder.  It  may  be  g^ven  in  doses  of  from  two 
to  five  grmns  in  this  way,  or  as  a  tincture  in 
spirits  or  vinegar. 

WHiTEHBLLKB0BB('(>eni(ruHnii5iwiJ.  Natural 
family  liliacem;  pdygamia,  monteda,  of  Liuucus. 


The  root  is  perennial,  about  nn  inch  thick,  with 
numerous  strong  fibres.  The  stalk  is  thick, 
strong,  round,  huty,  and  about  four  feet  high. 
The  leaves  ore  large,  oval,  ribbed,  pUited,  and 
of  a  yellowish  green  colour.  The  corolla  is  sii- 
jwlalied.  The  flowers  are  both  herinaphrodilB 
und  male. 


This  plant  is  a  native  of  Italy,  Switzerland, 
Austria,  and  Russia.  Gerard  is  supposed  to  be 
the  first  who  introduced  it  into  Britain,  about 
the  year  1696. 

Two  kinds  of  hellebore,  the  white  and  the 
black,  were  held  in  much  esteem  by  the  ancients, 
although  it  is  difficult  exactly  to  trace  which 
kind  is  described  by  Dioscorides.  Hippocrates 
frequently  mentions  hellebore,  simply  or  gen- 
erally, by  which  we  are  told  the  white  is  to  be 
understood,  as  he  adds,  the  words  black,  or  purg- 
ing when  the  other  species  is  meant;  and  as  the 
purgative  powers  of  white  hellebore  are  known 

be  weaker  than  those  of  the  black,  the  dis- 
tinction is  BO  far  applicable  to  the  effect  now 
experienced  of  the  two  roots  now  known. 

The  &mou8  Anticyrian  hellebore  Is  supposed 
to  be  the  block.  Pausanias  says,  that  both  the 
white  and  block  hellebore  grew  at  Anticyra ;  but 
the  latter  was  accounted  safer,  and  therefore 
more  commonly  employed. 

Not  only  the  roots,  but  every  other  part  of  the 
plant  of  white  hellebore,  is  acrid  and  poisonons, 
and  is  shunned  by  most  animals.  The  dried 
root  has  no  peculiar  smell,  but  a  nauseous,  acrid, 
and  bitter  taste.  When  applied  to  open  sores 
and  ulcers,  it  produces  its  purging  effect;  and  if 
snuJfed  up  the  nose,  gives  rise  to  violent  aneei- 
ing.  In  large  doses,  it  produces  violent  action 
on  the  intestines,  followed  by  inflammation  and 
death. 

The  ancients,  though  sufficiently  acqnunied 
with  the  powerful  and  dangerous  effects  of  white 
hellebore,  yet  frequently  prescribed  it  internally, 
especially  in  cases  of  melancholy  madness,  dropsy, 
epilepsy,  and  leprosy.  Hippocrates  gave  it  fof 
the  purpose  of  exciting  vomiting,  and  deemed 
it  safer  when  this  action  took  place.  To  those 
of  infirm  and  weak  habits,  to  women,  children, 
old  men,  and  the  consumptive,  it  was  deemed 
ioadmiaaible;  and  even  when  given  to  the  robust, 
it  was  thought  necessary  to  moderate  its  violence 
by  diflerent  combinations  and  preparations;  for 
it  woe  frequently  observed  to  effect  a  cure  not 
only  by  its  immediate  action  on  the  stomach 
and  bowels,  but  when  no  sensible  action  was 
manifested. 

Hellebore  has  not,  however,  kept  its  ground 
among  the  modems,  as  a  cure  of  madness;  nor, 
indeed,  b  It  now  very  much  employed  in  any 
disease.  Its  violent  action  as  a  purgative,  in 
which  capacity  alone  it  Is  looked  to  as  a  means 
of  cure  by  modern  practitioners,  has  perhaps 
been  the  cause  of  its  disuse.  The  powdered 
bark  of  the  root  collected  in  spring,  has  been 
given  in  cases  of  melancholy  madness,  beginning 
with  a  grun,  and  increanng  it  to  eight  grmns, 
and  even  to  twenty;  nausen,  vomiting,  purging, 
and  increase  of  cutaneous  and  urinary  secretions 
followed  its  use,  together  with  redness  of  face, 
and  efflorescence  of  the  skin. 
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In  diseases  of  the  skin  it  is  still  employed 
with  success,  especially  as  an  external  applica- 
tion in  the  fonn  of  an  ointment. 

Black  Hellebore  (Jielleborus  niger)  Chuist^ 
MAS  Rose.  Ranunculaceos.  The  root  is  peren- 
nial, rough,  knotted,  and  externally  of  a  black 
colour,  internally  white,  and  sends  off  many 
strong,  round  fibres.  The  flower  stalks  are 
erect,  round,  tapering,  and  red  towards  the 
base.  The  bracteal  leaves  supply  the  place  of 
a  calyx,  and  are  oval,  concave,  and  generally 
indented  at  the  top.  The  flower  is  large,  with 
five  whitish  petals,  tinted  on  the  edges  of  a  pink 
hue.  The  capsules,  or  pods,  contain  numerous, 
shining,  blackish  seeds.  The  leaves  are  com- 
pound, and  are  divided  in  a  peculiar  manner,  or 
pedated.  There  are  two  pairs  on  each  side, 
with  a  solitary  centre  leaf.  It  is  a  native  of 
Austria  and  Italy,  and  was  introduced  into  the 
gardens  of  this  country  by  Gerai-d,  in  1696.  In 
mild  weather  it  flowers  in  January,  and  hence 
has  been  called  the  Christmas  flower.  It  is  often 
confounded  with  other  species,  and  hence  the 
uncertainty  of  its  supposed  effects  in  medical 
experience. 

The  taste  of  the  fresh  root  is  bitter  and  some- 
what acrid,  leaving  on  the  tongue  /a  benumbed 
sensation,  as  of  a  loss  of  taste,  similar  to  what 
occurs  when  the  tongue  is  humt  with  a  drop  of 
hot  liquid.  It  also  emits  a  strong  nauseous 
smell;  both  these  qualities,  however,  are  impaired 
by  drying  and  keeping.  In  its  most  active  state 
its  effects  on  the  constitution  are  violent,  and 
often  dangerous.  By  the  ancients  it  was  em- 
ployed as  a  purgative  in  cases  of  madness,  and 
other  diseases  where  there  was  obstinate  costive- 
ness.  In  modem  practice  it  is  much  less  em- 
ployed; and  chiefly  in  small  doses,  as  an  alter- 
ative in  obstructions  of  the  uterine  discharge, 
and  in  dropsies. 

An  extract  prepared  by  dissolving  the  root  in 
water,  and  then  evaporating  it,  is  that  prepara- 
tion most  employed;  and  it  is  given  in  doses 
varying  from  two  to  ten,  and  twenty  grains, 
according  to  the  object  in  view. 

The  Latin  poets  and  writers  have  frequent 
allusions  to  this  drug,  and  describe  it  as  growing 
on  the  island  of  Anticyra,  and  about  mount 
Olympus.  Toumefort  saw  a  species  of  this 
plant  growing  in  great  plenty  in  those  localities. 

Fetid  Helldfore^  or  Beards-foot  (h,  fetidusjy 
is  another  species  which  has  been  long  used  in 
Yorkshire  and  other  places,  by  the  country 
people,  as  a  cure  for  the  long  round  worm  in 
children.  The  juice  is  an  acrid  and  nauseous 
substance,  and  owes  its  vii-tues  to  its  cathartic 
qualities.  It  is  a  native  of  many  parts  of  England, 
and  flowers  in  July. 

Mbaoow  Saffron,  or  Colchicuh,  (ookhicum 
autiimnalej.  Natural  family  UHaceas;  hexan- 
driOf  trigynia^  of  Linnccus.    This  plant  is  com- 


mon in  meadow  grounds  in  England.  It  was 
flrst  recommended  to  the  attention  of  medical 
men  by  Baron  Stoerck,  of  Vienna,  and  lias  lat- 
terly, again,  come  into  considerable  repute  as  a 
medicine. 

The  root  is  a  perennial,  succulent  bulb,  from 
which  rises  a  long  tube  containing  the  flower, 
which  is  large,  and  of  a  purple  colour.  Thb 
flower  appears  in  September,  while  the  leaves 
make  their  appearance  in  the  following  spring. 
The  active  nature  of  the  root  varies  probably 
according  to  age,  and  the  nature  of  the  soil.  In 
its  fresh  state,  it  is  acrid,  pungent,  and  afiects 
the  stomach  and  bowels.  From  various  obser- 
vations made  on  the  effects  of  colchicum  by 
Baron  Stoerck,  and  especially  upon  the  infusion 
of  three  grains  of  the  fresh  root  in  four  ounces 
of  wine,  he  remarked,  that  its  diuretic  power 
was  very  considerable;  and  therefore  concluded, 
that  if  its  deleterious  acrimony  were  destroyed, 
it  might  prove  a  useful  medicine.  Accordingh*, 
he  digested  an  ounce  of  the  recent  root  in  a 
potmd  of  vinegar  for  forty-eight  hours,  with  a 
gentle  heat;  the  vinegar  being  then  strained,  it 
proved  acrid  to  the  taste,  irritated  the  fauces, 
and  excited  a  slight  cough,  to  obviate  which,  he 
mixed  the  vinegar  with  twice  its  weight  of  honey, 
and  gently  boiled  it  down  to  the  consistence  of 
honey,  forming  an  oxymal  sufficiently  grateful, 
and  which,  taken  in  doses  of  a  dram,  acted  on 
the  urinary  organs,  and  also  on  the  mucous 
membranes  of  the  throat  and  lungs. 

An  infusion  of  the  root  in  wine  or  vinegar  is 
now  commonly  employed;  and  is  found  a  most 
useful  medicine  in  rheumatism,  gout,  and  dropsy. 

The  leaves  and  roots  of  the  common  daffodil, 
narcissus,  and  other  species  of  the  fcmiily  lUiacet^y 
are  also  possessed  of  acrid,  purgative,  and  emetic 
qualities. 

We  recollect  an  instance  where  the  leaves  of 
the  common  daffodil  were  taken  by  a  cook  for 
leeks,  and  put  into  broth,  the  consequence  of 
which  was,  that  on  two  occasions  where  the 
broth  was  eaten,  all  those  that  partook  of  it 
were  seized  with  sickness  and  vomiting.  The 
circumstance  excited  considerable  alarm  and 
conjecture,  until  at  last  the  mystery  was  cleared 
up  by  the  mistake  of  the  cook  having  been 
detected. 


CHAP.  L. 

NAUOOnC     PLANTS — OPIUM,     HEMLOCK,    HEXBAKE, 

BELLADONNA,  &C. 

The  vegetable  substances  contained  in  this 
chapter,  are  characterised  by  possessing  a  peculiar 
principle  called  narcoticy  which  acts  on  the  ner- 
vous system,  in  the  first  instance,  it  la  supposed. 
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113  a  stimulant,  and  subsequently  as  a  sedative.  In 
tills  way  they  produce  more  or  less  of  an  exhilara- 
tion  of  spirits,  and  an  increase  of  the  actions  and 
secretions  of  the  body,  followed,  however,  by  a 
'Corresponding  depression  and  inaction.  In  suffi- 
cient doses,  they  allay  pain  and  nervous  irregu- 
larity of  action;  in  excess,  they  destroy  the 
functions  of  life  altogether.  The  active  princi- 
ple of  all  these  plants  resides  in  the  natural 
juices,  and  varies  in  nature  according  to  the 
particular  plant. 

OvivvLCpapaversomniferum),  Natural  family 
rhoeades;  polyandria^  monoffyniay  of  Linmeus. 
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White  Poppy. 

<rhis  celebrated  drug  is  the  expressed  juice  of  a 
species  of  poppy.  The  root  is  annual,  tapering, 
•and  branched;  the  stalk  is  round,  smooth,  erect, 
often  branched,  of  a  shining  green  colour,  and 
rises  two  or  three  feet  in  height.  The  leaves 
-«re  alternate,  large,  ovate,  deeply  serrated,  and 
dosely  embrace  the  stalk.  The  flowers  are  veiy 
large,  terminal,  and  usually  white  or  purplish. 
The  capsule  is  one-celled,  divided  half  way  into 
many  compartments,  which  open  by  several 
apertures  beneath  the  crown,  and  contain  numer- 
ous small  seeds.  It  is  a  native  of  the  warmer 
parts  of  Asia,  and  is  not  uncommon  in  a  wild 
state  in  England,  growing  in  old  neglected  gar- 
dens, and  even  in  the  fields.  It  flowers  in  July 
and  August. 

This  species  is  said  to  have  been  named  white 
poppy,  from  the  whiteness  of  its  seeds;  a  variety 
of  it,  however,  is  well  known  to  produce  black 
seeds.  The  double-flowered  white  poppy  is 
also  another  variety;  but  for  medicinal  purposes 
any  of  them  may  be  employed  indiscriminately, 
as  no  diflbrence  is  discoverable  in  the  sensible 
qualities  or  effects. 

The  leaves,  stalks,  and  especially  the  capsules 
of  the  poppy,  abound  with  a  narcotic,  milky 
Juice,  which,  when  exposed  to  the  sun  and  air, 
hardens  into  the  substance  called  opium.  This 
substance  may  also  be  obtcuned,  though  in  a 
much  less  pure  or  concentrated  state,  by  boiling 
the  above  parts  of  the  plant  in  water,  and  then 
evaporating  it  so  as  tu  form  an  extract. 

Opium  is  chiefly  obtained  from  Persia,  Arabia, 


and  other  parts  of  India.  The  manner  of  cul* 
tivating  the  poppy  in  those  countries,  is  thus 
detailed  by  Mr  Kerr.  The  field  being  well  pre- 
pared by  the  plough  and  harrow,  and  reduced 
to  an  exact  level  superficies,  is  then  divided  into 
quadrangular  areas  of  seven  feet  long,  and  five 
feet  in  breadth,  leaving  two  feet  of  interval, 
which  is  raised  five  or  six  inches,  and  excavated 
into  an  aqueduct  for  conveying  water  to  every 
area,  for  which  purpose  they  have  a  well  in  every 
cultivated  field.  The  seeds  are  sown  in  October 
or  November.  The  plants  are  allowed  to  grow 
six  or  eight  inches  distant  from  each  other,  and 
are  plentifully  supplied  with  water.  When  the 
young  plants  are  six  or  eight  inches  high,  they 
are  watered  more  sparingly;  but  the  cultivator 
strews  all  over  the  areas  a  compost  of  ashes  and 
animal  manure,  and  a  large  portion  of  nitrous 
earth,  scraped  from  the  highways  and  old  mud 
walls.  When  the  plants  are  about  to  flower, 
they  are  watered  very  profusely,  and  kept  con- 
stantly moist.  When  the  capsules  are  half  grown, 
the  supply  of  water  is  stopped,  and  the  process 
of  collecting  the  opium  is  commenced.  At  sun- 
set they  make  two  longitudinal  double  incisions 
upon  each  half-ripe  capsule,  passing  from  below 
upwards,  and  taking  care  not  to  penetrate  the 
internal  cavity  of  the  capsule.  The  incisions 
are  repeated  every  evening  until  each  capsule 
has  received  six  or  eight  wounds;  they  are  then 
allowed  to  ripen  their  seeds.  The  ripe  capsules 
afford  little  or  no  juice.  If  the  wound  was 
made  in  the  heat  of  the  day,  a  cicatrix  would 
be  too  soon  formed,  while  the  night  dews,  by 
their  moisture,  favour  the  exudation  of  the 
juice. 

Early  in  the  morning  old  women,  boys,  and 
girls,  collect  the  juice  by  scraping  it  off  the 
wounds  with  a  small  iron  scoope,  and  deposit 
the  whole  in  an  earthen  pot,  where  it  is  worked 
by  the  hand  in  the  open  sunshine,  until  it  becomes 
of  a  considerable  thickness.  It  is  then  formed 
into  cakes  of  a  globular  shape,  and  about  four 
pounds  in  weight,  and  laid  into  little  earthen 
basins  to  be  farther  dried.  These  cakes  are 
covered  over  with  poppy  or  tobacco  leaves,  and 
dried  till  they  are  fit  for  sale.  Opium  is  fre- 
quently adulterated  by  an  admixture  of  cow 
dung,  the  extract  of  the  plant  procured  by 
boiling,  and  various  other  substances.  At  the 
period  Mr  Kerr  wrote,  towards  the  end  of  the 
last  century,  there  were  600,000  pounds  of  opium 
exported  from  tlie  Ganges.  Since  that  time  the 
trade  has  greatly  increased,  especially  since  the 
opium  trade  with  China  has  prodigiously  increased 
the  demand. 

The  cultivation  of  the  white  poppy,  and  the 
manufacture  of  opium,  has  been  several  tlm«s 
tried  in  Britain,  and  several  years  ago  by  Dr 
Young,  in  the  vicinity  of  Edinbui^h.  Thn 
uncertainty  of  the  seasonp,  however,  and  the  fr«r 
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quent  absence  of  the  snn  with  rainy  weather^ 
were  found  to  be  very  great  drawbacks  to  the 
successful  cultivation  of  this  drug,  in  consid- 
erable quantity.  In  strength  and  medicinal 
eiFectSy  however,  the  British  opium  equalled  that 
of  warmer  climates. 

There  are  two  kinds  of  opium  imported  into 
this  country : 

Turkey  opium  is  a  solid  compact  substance, 
possessing  a  considerable  degree  of  tenacity,  with 
a  shining  fracture,  and  uniform  appearance  when 
broken;  and  of  a  dark  brown  colour,  exciting 
at  first  when  chewed,  a  nauseous,  bitter  taste, 
which  soon  becomes  acrid,  with  some  degree  of 
warmth,  and  having  a  peculiar,  heavy,  disagree- 
able smell.  The  best  pieces  are  the  flat  or  com- 
pressed, the  round  masses  being  of  inferior 
quality. 

East  Indian  opium  has  much  less  consistence, 
being  sometimes  not  much  thicker  than  tar,  and 
always  ductile.  Its  colour  is  much  darker,  its 
taste  more  nauseous,  and  less  bitter,  and  its  smell 
rather  empyreumatic.  It  is  considerably  cheaper 
than  Turkish  opium,  and  is  supposed  to  be  of 
one-half  the  strength.  One-eighth  of  the  weight 
of  the  cakes  is  allowed  for  the  laige  quantity 
of  leaves  with  which  they  are  enveloped.  In 
the  East  Indies,  when  opium  is  not  good  enough 
to  bring  a  certain  price,  it  is  destroyed  under  the 
inspection  of  public  officers. 

Opium  is  soluble  in  water  and  spirits;  the 
latter  forms  the  tincture  of  opium  or  laudanum. 

The  chemical  analysis  of  opium  shows  it  to 
be  a  compound  of  morphium  and  narcotine,  the 
two  principles  on  which  its  action  on  the  body 
depends;  as  also  of  mecomic  acid,  a  substance 
like  caoutchouc,  one  like  fibrina,  a  resin,  gum, 
starch,  fixed  oil,  and  lignine. 

The  action  of  opium  on  the  animal  system 
has  been  the  subject  of  much  controversy.  Some 
asserting  that  it  is  a  direct  sedative,  while  ethers 
maintain  that  it  is  a  powerful  stimulus.  The 
truth  appears  to  be,  that  it  is  capable  in  the  first 
instance,  of  producing  great  excitement,  while 
the  sedative  eflects,  which  always  succeed,  are 
much  greater  in  proportion  than  the  previous 
excitement.  In  small  doses  it  is  decidedly 
stimulant.  The  pulse  is  accelerated,  the  heat 
of  the  body  is  raised,  and  the  mental  eneigies 
roused  and  excited.  These  effects  are  succeeded 
by  languor,  lassitude,  and  torpor.  In  larger 
doses,  the  stimulating  effects  are  not  so  apparent; 
hut  the  excitability  of  the  system  is  remarkably 
diminished,  and  confusion  of  the  head,  giddiness, 
and  sleep,  are  produced.  In  excessive  doses,  it 
causes  headache,  delirium,  apoplexy,  and  death. 

By  habit,  the  effects  of  this  drug  on  the  body 
are  greatly  diminished;  one,  two,  and  three 
grains  produce  marked  effects  at  first;  and  cases 
have  oocurred  of  death  from  swallowing  even 
four  grains:  by  degrees,  however,  the  habit  of 


daily  taking  opium  will  enable  a  person  to 
swallow  with  impunity  20,  40,  60,  and  100 
grains,  and  upwards.  The  habitual  use  and  abuse 
of  opium,  produces  the  same  effects  on  the  con- 
stitution as  dram  drinking,  such  as  dyspepsia^ 
with  total  loss  of  tone  of  the  stonuich;  tremors, 
palsy,  stupidity,  general  emaciation,  and  pre- 
mature decay.  In  eastern  countries,  opium  ia 
not  only  taken  into  the  stomach,  but  is  also 
smoked  like  tobacco,  the  inhaled  fumes  produc- 
ing the  same  stupifying  effects  as  the  solid  drug. 
Few  of  those  in&tuated  wretches  who  once 
yield  to  this  debasing  vice,  ever  have  the  resolu- 
tion or  power  to  abandon  it. 

The  use  of  this  celebrated  medicine,  though 
not  known,  or  at  least  alluded  to,  by  Hippocrates, 
was  &miliar  to  Diagoras,  who  immediately  suc- 
ceeded him.  It  was  anciently  prepared  at  Thebes, 
and  hence  the  name  of  ThdHiieum  by  which  it 
was  long  known.  This  differs  from  the  OTecofifam 
of  the  ancients,  which  was  the  expressed  juice 
of  the  plant,  obtained  by  decoction  in  water. 

As  a  medicine,  it  is  the  chief  narcotic  of 
modem  practice,  and  is  universally  used  in  dis- 
eases to  mitigate  piun,  diminisli  over  sensibility 
of  the  system,  to  procure  sleep,  check  looseness 
of  the  intestines,  and  other  excessive  dischai^ges. 
It  is  improper,  however,  in  all  cases  of  an  inflooi- 
matory  nature,  where  previous  bleeding  or  eva- 
cuations have  not  been  used.  It  also  requires 
much  skill  and  management  in  its  exhibition. 
Reference  always  being  had  to  the  peculiarities 
of  the  constitution,  the  nature  of  the  disease, 
and  the  regulation  of  the  dose,  or  the  medicinee 
with  which  it  may  be  combined.  Thus,  with 
ipecacuan,it  produces  perspiration;  with  calomel, 
it  allays  certain  states  of  inflammation;  and  with 
puigatives,  it  relieves  colic,  pain,  and  looseness 
of  the  bowels. 

Lettuce  (laetiuea  viroMj,  tS^mffenesi^  pofy- 
ffamioy  equaUs  of  Linnsus.  This  is  a  common 
perennial  plant  in  meadows,  and  on  the  sides  of 
ditclies.  The  stalk  is  about  three  feet  high,  the 
root  leaves  are  cut  into  deep  clefts,  the  edges 
serrated;  the  stem  leaves  are  arrow-shaped,  entire, 
and  embrace  the  stalks.  The  flowers  are  com- 
posed of  numerous,  equal,  yellow  florets,  and 
appear  in  July  and  August. 

The  plant  has  a  strong,  unpleasant  smell,  very 
similar  to  that  of  opium;  and  a  bitter,  acrid 
taste.  It  abounds  in  a  milky  j  uice,  which,  when 
scraped  off  and  hardened,  has  a  strong  reaem* 
blance  to  opium. 

Dioaoorides,  the  Greek  physician,  seems  to 
have  looked  upon  the  effects  of  the  juice  of  this 
plant  as  similar  to  that  of  the  white  poppy. 
Dr  Collin  of  Vienna  first  brought  it  into  notice 
in  modem  times,  as  a  cure  for  dropsies.  It  has 
not,  however,  in  further  experience,  maintained 
its  reputation. 

The  common  garden  lettuce  also  yields  a  milky 


jnioe,  which,  in  its  action,  rMemblea  that  of 
opium,  though  in  a  milder  degree.  Thii  joicB 
is  collected  when  th«  plant  has  put  forth  its 
flower  stem,  by  -cutting  this  stem  across,  and 
collecting  the  juice  hy  successive  small  pieces  of 
colloD,  which  an  thrown  Into  a  little  water;  and 
ofUr  a  sufficient  quantity  has  accmnulated,  this 
water  holding  in  solution  the  contents  of  the 
pieces  of  cotton,  is  enporated,  and  an  extract  is 
thns  procured.  It  maj  also  be  procured  at  less 
expense,  by  macerating  in  water  the  stems  and 
lesTM,  just  after  the  seeds  have  been  matured, 
and  before  the  plant  decays.  The  maceration  is 
to  be  coBtinaed  for  twenty-fbur  houis,  then  the 
liquid  is  boiled  for  two  hours,  and  finally  eva- 
porated in  shallow  bMdns.  This  extract  is  called 
lactitearium,  or  lettuce  opium.  It  is  sud  to 
allay  pain,  and  procure  relief  in  rheumatism, 
colic,  and  afisctiona  of  the  bowels,  and  to  have 
less  of  the  disagreeable  efi«ota  which  opium  not 
unfrequently  produces. 

Hbhlook    ('eommm    maeulaHmJ.      Notnial 
bwly   mtielli/trte;    pentandria,   digynia,    of 


LinncuB.  There  are  two  kinds  of  hemlock,  the 
water  hemlock,  and  the  common.  The  common 
hemlock  is  a  biennial  plant,  very  common  in 
waste  grounds.  The  stalk  rises  to  the  height  of 
five  or  six  feet.  It  is  hollow,  jointed,and  thickly 
marked  externally  with  brown  spots.  The  lower 
leaves  are  very  latge,  tripinnated,  of  a  shining 
green  colonr,  n-ith  long,  concave  footstalks.  The 
upper  leaves  are  mnch  smaller.  The  flowers  are 
produced  in  umbels;  and  both  they  and  the  seeds 
bear  a  close  resemblance  to  another  plant  of  the 
same  natural  fomily,  the  common  carrawar. 

The  Water  Mmloci  feicuta  rirwaj,  is  found 
growing  on  the  borders  of  pools  and  rivers;  it 
strongly  resembles  the  former,  only  the  pinnK 
of  the  leaves  are  larger,  and  lanceolate;  and  the 
nmbel  of  the  flowers  is  denser,  and  more  com- 
pact.    The  stem  is  not  spotted  like  the 


hemlock,  and  the  odour  of  the  plant  resembles 
that  of  smallage  or  parsly;  while  that  of  the 
common  hemlock  is  nauseous,  and  peculiarly 
nnpleasont.  Both  plants  are  poisonous.  The 
root  of  the  water  hemlock  ia  acrid,  and  power- 
fully poisonous  in  its  fresh  state,  but  loses  its 
virulent  qualities  when  dried.  The  root  of  the 
common  hemlock  possesses  little  or  no  active 
powers;  but  the  other  parts  of  the  plant  are 
decidedly  poisonous,  if  taken  in  sufficient  quan- 
tity. Sheep  and  some  other  animals  eat  it  with 
Lmpnnity,whiIe,to  the  greater  number,  it  proves 
an  active  poison. 

The  ancients  wet«  familiar  witli  the  poisonous 
nature  of  hemlock;  but  from  their  descriptions 
of  the  plant,  it  is  not  well  ascertained  whether 
the  water  hemlock  or  the  common,  (maaUatum) 
waa  the  species  they  employed.  Perhaps,  indeed, 
thejweie  in  the  habit  of  using  both.  The  juice 
of  hemlock  was  frequently  administered  to 
criminals;  and  this  was  the  &tal  poison  which 
the  greatest  of  Greek  philosophers,  Socrates, 
was  adjudged  by  his  penecutora  to  drink.  The 
symptoms  produced  by  a  poisonous  dose  of  hem- 
lock are :  great  anxiety,  vomiting,  convulsions, 
stupor,  raving,  madness,  sod  death.  In  nnaller 
doses  it  may,  and  is,  however,  used  internally, 
vrithout  producing  any  of  these  symptoms. 
Externally,  both  the  Greek  and  Arabian  phyM- 
cians  were  in  the  practice  of  using  it  for  the 
cure  of  indolent  tumours,  swellings,  and  pains 
of  the  joints,  as  well  as  for  affections  of  the  skin. 
Among  the  modems,  Baron  Stoerok  was  the 
first  who  called  the  attenUon  of  medical  men  to 
the  use  of  eieata,  both  externally  and  inteinallj', 
for  the  cure  of  cancerous  and  other  ulcers. 
Although  further  experience  has  not  altogether 
confirmed  the  high  praises  bestowed  on  it  by 
this  German  physician,  yet  it  has  been  found  a 
useful  medicine  for  affording  relief  in  those 
malignant  diseases.  It  is  used  in  the  form  of  an 
extract,  and  the  seeds  are  said  to  yield  a  stronger 
one  than  the  leaves,  or  other  parts  of  the  plant. 
The  leaves  are  also  used  either  as  a  tincture  in 
spirits,  or  dried  and  formed  into  a  powder.  These 
leares  should  be  gathered  about  the  end  of  June, 
when  the  plant  is  in  flower.  The  small  leaves 
should  be  selected,  and  the  stalks  picked  out  and 
discarded.  The  leavesare  then  dried  in  the  sun, 
or  in  a  pan  before  a  good  fire,  and  ore  tlien  to  be 
put  into  strong  paper  bags,  and  kept  in  a  close 
drawer;  or  they  may  be  powdered  and  put  into 
glass-stopped  phials,  taking  care  to  exclude  them 
from  the  light.  The  medical  activity  of  this 
plant  is  said  to  reside  in  a  resinouH  substance, 
which  may  be  obtained  bj  evaporating  a  solution 
of  the  leaves  made  in  ether.  It  has  a  rich  dark 
green colour,and  contains  thepeculiarodonrond 
taste  of  hemlock. 

Hmtioet  WaUr-dropteort  (anatUhe  croeataj. 
Xliis  is  olsc  a  poisonous  plant,  which  grows  on  the 
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banks  of  rivers  and  ditches,  and  flowers  in  June 
and  July.  The  root  is  perennial,  the  stalk  chan- 
neled, smooth,  and  of  a  yellowish  red  colour,  and 
two  to  three  feet  in  height.   The  leaves  are  simply 
and  doubly  pinnated;  the  laiger  pinns  three- 
lobed;  the  flowers  in  a  spreading  globular  umbel. 
The  root  is  not  unpleasant  to  the  taste,  but  is  a 
virulent  poison.      Mr  Howell  mentions,  that 
during  the  late  war,  eleven  French  prisoners  had 
the  libei'ty  of  walking  for  a  short  distance  around 
the  town  of  Pembroke.    Three  of  these  being 
in  the  fields  a  little  before  noon,  dug  up  a  large 
quantity  of  this  plant,  which  they  took  to  be 
wild  celery,  to  eat  with  their  bread  and  butter 
for  dinner.    After  washing  it  they  all  three  ate, 
or  rather  tasted  of  the  roots.    As  they  were 
entering  the  town,  without  any  previous  notice 
of  sickness  at  the  stomach,  or  disorder  in  the 
head,  one  of  them  was  seized  with  convulsions, 
the  other  two  ran  home  and  sent  a  surgeon  to 
him.    The  surgeon  endeavoured  first  to  bleed, 
and  then  to  vomit  him;  but  those  endeavours 
were  fruitless,  and  he  died  presently.    Ignorant 
of  the  cause  of  their  comrade's  death,  and  of 
their  own  danger,  the  two  men  gave  of  these 
roots  to  the  other  prisoners,  who  all  ate  some  of 
them  with  their  dinner.    A  few  minutes  after- 
wards, the  remaining  two  who   gathered   the 
plants  were  seized  in  the  same  manner  as  the 
first,  of  which  one  died;  the  other  was  bled,  and 
an  emetic  with  great  difficulty  forced  do^Ti,  on 
account  of  his  jaws  being  locked  together.  This 
operated,  and  he  recovered;  but  was  sometime 
affected  with  dizziness  in  his  head,  though  not 
sick,  or  the  least  disordered  in  his  stomach.  The 
other  eight  being  bled  and  vomited  immediately,  | 
recovered.* 

At  Clonmel,  in  Ireland,  eight  boys  mistaking 
this  plant  for  water  pai*snip,  ate  plentifully  of 
its  roots.  About  four  or  five  hours  after,  the 
eldest  boy  became  suddenly  convulsed,  and  died; 
and  before  the  next  morning,  four  of  the  other 
bo3's  died  in  a  similar  manner.  Of  the  other 
three,  one  was  maniacal  several  hours;  another 
lost  his  hair  and  naUs;  but  the  third  escaped 
unhurt.  In  other  cases  where  children  ate  the 
root  by  mistake,  burning  heat  in  the  stomach, 
great  agony,  sickness,  vomiting,  and  convulsions 
followed. 

The  leaves  and  juice  of  the  plant  are  equally 
deleterious.  Goats  brouse  on  it  with  impunity, 
but  to  most  other  animals  it  proves  a  poison. 
Even  the  odoujr  of  the  plant,  if  long  inhaled, 
causes  nausea  and  giddiness.  Tliis  plant  is  not 
commonly  used  as  a  medicine,  although,  in  some 
cases,  it  has  been  taken  with  effect  in  eruptive 
diseases  of  the  skin.  It  should  be  given  at  first 
in  small  doses,  gradually  increased. 

Henbane  (hyoKtamus  nigcr).  Natural  family 

*  PliUosoph.  Tr.-in«tgct.  vol.  44. 


solaneas;  pentandruiy  monogynioj  of  liniuras. 
The  black  henbane  is  a  biennial  plants  which 
grows  wild  in  Britain,  and  is  to  be  found  com- 
monly among  rubbish,  and  on  road  ndes.  The 
root  is  long,  compact,  and  fibrous.  The  stalk 
is  round,  woody,  branched,  and  about  two  feet 
high.  The  leaves  are  large,  deeply  divided  into 
irregular  lobes,  and  of  a  aeargreen  colour,  woolly, 
and  with  their  base  embrace  the  stem.  The 
flowers  grow  in  irregular  clusters  at  the  tops  of 
the  blanches.  The  corolla  is  funnel-shaped,  con- 
sisting of  a  short  tube,  with  an  expanded  limb, 
divided  into  five  obtuse  segments;  of  a  dingy 
yellow  colour,  with  many  minute,  purple  veins. 
The  capsule  is  oval,  two-celled,  and  contains 
many  small,  irregular,  brown  seeds.  The  plant 
flowers  in  June*  The  smell  of  the  whole  plant 
is  strong  and  peculiar.  The  bruised  leaves  emit 
an  odour  somewhat  like  that  of  tobacco.  This 
odour  is  still  stronger  when  the  leaves  are  burnt, 
and  on  ignition  they  sparkle  with  a  crackling 
noise,  somewhat  like  the  deflagration  of  nitre. 
To  the  taste  the  leaves  are  mild  and  mucila- 
ginous. 

All  parts  of  the  plant,  the  roots,  seeds,  and 
leaves,  when  taken  into  the  stomach  in  sufficient 
quantity,  prove  a  powerful  narcotic  poison.     A 
French    physician    relates  that  nine    persons, 
having  eaten  by  mistake  the  roots  of  henbane, 
were  seized  with    most  alarming   symptoms. 
Some  were  speechless,  and  showed  no  other  signs 
of  life  than  by  convulsions  and  contortions  of 
the  limbs;  others  uttered  terrible  bowlings,  and 
exhibited  strong  muscular  convulsions :  in  all, 
the  eyeballs  stared  from  their  sockets,  and  their 
mouths  were  drawn  backwards  on  both  sides. 
On  recovering,  all  objects  appeared  for  several 
days  of  a  rod  scarlet  hue.    "Four  children," 
says  Sir  Hans  Sloane,  "who  ate   the  berries, 
mistaking  their  capsules  for  filberts,  were  seizetl 
with  great  thirst,  swimmings  of  the  head,  dim- 
ness of  sight,  ravings,  and  profound  sleep,  which 
last,  in  one  of  the  cases,  continued  for  two  days 
and  nights. 

Br  Stedman  relates  a  case  in  which  the  leaves 
were  boiled  by  mistake  in  broth,  which  was 
eaten  by  seven  persons.  "  I  saw  them,"  says 
he,  "about  three  hours  after,  and  then  three  of 
the  men  were  become  quite  insensible,  did  not 
know  their  comiudes,  talked  incoherently,  and 
were  in  as  high  a  delirium  as  people  in  the  rage 
of  a  fever.  All  of  them  had  low  irregular  pulses, 
slavered,  and  frequently  changed  colour;  their 
eyes  looked  fiery,  and  they  catched  at  whatever 
lay  next  them,  calling  out  tliat  it  was  going  to 
fall." 

This  plant  proves  also  a  poison  to  some  ani- 
mals, as  to  birds  and  dogs;  while  cows>,  horses, 
goats,  and  pigs,  eat  it  with  impunity. 

In  medicine  this  plant  has  been  used  from  the 
earliest  records.    Dioscorides  employed  it  to  pro- 
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care  sleep,  andallaypnins;  and  Celaua  siid  others 
hava  mode  use  of  it  for  the  Bome  purposes,  both 
oxUrnally  and  internally,  lla  modem  use  was 
revived  by  Baron  Stoerck,w]io  gave  it  in  tiie  form 
of  an  extract,  in  cases  of  epilepsy,  and  other 
nervous  and  convulsive  diseases. 

In  modem  pracUce  it  b  employed  in  all  those 
cases  where  opium  is  found  not  to  suit  the  par- 
ticular constitution.  As  it  is  of  a  laxative  ten- 
dency also,  it  is  employed  in  preference  to  opium, 
where  it  is  of  importjuice  to  preserve  the  due 
action  of  the  bowels. 

The  usual  preparations  are  an  extract  made 
by  evaporating  the  inspissated  juice,  the  dose 
of  which  is  from  a  grain  to  fifteen,  twenty,  sud 
even  tliirty,  increased  gradually. 

A  spirituous  tincture  is  also  prepared  from  the 
leaves,  which  is  about  one-half  the  strength  of 
Uudanum.  Externally,  both  those  preparations 
are  used  in  rheumatism  and  local  pains,  and  in 
certain  diseases  of  the  eye.  A  watery  solution 
of  the  extract  applied  to  the  eye,  has  a  umibr 
effect  with  that  of  belladonna  in  dilating  the 
pupil,  and  thus  preparing  the  eye  for  an  opera- 
tion, or  assisting  the  cure  of  its  internal  infiam- 
ination.  This  dilatAtion  leaves  no  injurious 
effect  aOerwards.  Poultices  of  the  leaves  are 
also  applied  to  indolent  tumours,  and  irritable 
sores.  Its  effect  in  cancerous  sores,  however,  is 
only  to  allay  pain. 

Deui>ly  NiOHTSiiADB  ('ofropd  belladonna). 
Natural  family  aolaneix;  peiUandria,  mtmogyttia. 


of  Linnsus,  This  plant,  which  is  found  grow- 
ing in  shady  situations  and  waste  grounds  in  this 
country,  belongs  1o  a  natural  family  which  all 
possess,  in  a  greater  or  less  degree,  the  narcotic 
poisonous  quality. 

The  root  is  thick,  whitish,  and  perennial, 
sending  forth  annually  a  strong,  branched,  pur- 
ple coloured  stem,  from  three  to  five  feet  high. 


The  leaves  are  of  unequal  size,  and  are  entire, 
oval,  pointed,  standing  in  paira  on  very  short 
footstalks.  The  flowers  are  large,  bell-shaped, 
pendent,  and  of  a  brown  purple  hue;  appearing 
in  June  or  July,  and  producing  a  round  purple 
berry,  which  ripens  in  September.  The  whol" 
plant  is  covered  with  a  fine  down. 

Dioscorides  and  other  Greek  physicians  were 
in  all  probability  acquainted  with  this  plant, 
though  their  descriptions  are  not  sufficiently 
minute  so  as  to  identify  it.  Sauvages  supposes 
that  the  belladonna  was  the  pbnt  which  pro- 
duced such  strange  and  dreadful  effects  upon  tile 
Roman  soldlera  under  the  command  of  Anthony, 
during  their  retreat  from  the  Farthians.  In  this 
retreat  they  suffered  great  distress  in  the  woiit 
of  provisions,  and  were  urged  to  eat  unknown 
plants;  among  others  they  ate  one  which  liod  a 
deleterious  effect,  so  that  he  that  had  eaten  of 
it,  lost  his  memory  and  his  senses,  and  employed 
himself  wholly  in  turning  about  all  the  stones 
he  could  find;  and  after  vomiting  up  bile,  fell 
down  dead.  Buchanan,  the  Scotch  historian, 
also  relates  that  the  Scots  mixed  the  juice  of 
the  belladonna  with  the  bread  and  drink  which 
by  their  truce  they  were  to  supply  the  Danes 
with,  which  so  intoxicated  them,  that  the  Scots 
killed  the  greater  part  of  Sweno's  army  while 
asleep.  The  root,  the  leaves,  the  juice,  and  the 
berries  of  this  plant,  are  all  more  or  less  poison- 
ous. The  latter  are  often  eaten  by  children;  and 
if  more  than  three  of  them  be  taken  into  the 
stomach,  sickness,  great  heat,  and  thirst,  painful 
swallowing,  giddiness,  delirium,  and  convulsions 
follow.  The  eyelids  are  drawn  down,  the  iris  is 
dilated  and  immova')le,  the  face  becomes  red 
and  swelled,  and  spasms  oflect  the  jaw.  The 
sensibility  of  the  stomach  and  other  organs 
becomes  so  paralyzed,  that  the  strongest  emetics 
have  no  effect;  while  the  action  of  the  heart  is' 
gradually  diminished,  till  death  takes  place. 
After  death,  the  coats  of  the  stomach  and 
bowels  exhibit  signs  of  inffammation.  Strong 
emetics,  the  stomach  pump,  and  afterwords 
draughts  of  vinegar  and  water,  should  be  used 
OS  a  means  of  cure  when  these  berries  have  been 
swallowed. 

Theleavesof  this  plant  were  at  an  early  period 
used  internally  in  cases  of  glandular  swellings 
and  cancerous  tumours,  as  also  to  ulcers.  Their 
beneficial  effects  in  these  cases,  led  physicians  to 
employ  them  internally  for  the  same  disorders, 
when  they  were  in  many  instances  successfiil. 
Dr  Cullen  says,  "I  have  had  a  cancer  of  the  lip 
entirely  cured  by  it;  a  schirrosity  in  the  breast, 
of  such  a  kind  as  frequently  proceeds  to  cancer, 
I  have  found  entirely  discussed  by  the  use  of  it; 
a  sore  a  little  below  the  eye,  which  had  put  on 
a  cancerous  appearance,  was  much  mended  by  its 
internal  use;  but  the  patient  having  learnt  some- 
what of  the  poisonous  nature  of  the  medicine. 
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refused  to  continue  the  use  of  it,  upon  which 
the  sore  again  spread,  and  was  painful;  but  upon 
a  return  to  the  use  of  the  belladonna,  was  again 
mended  to  a  considerable  degree,  when  the  same 
fears  again  returning,  the  use  of  it  was  again 
laid  aside,  and  with  the  same  consequence  of  the 
sore  becoming  worse.  Of  these  alternate  states 
connected  with  the  alternate  use  of  and  abstin- 
ence from  the  belladonna,  there  wera  several  of 
these  alternations  which  fell  under  my  own 
observation." 

The  dose  of  this  medicine,  like  all  other  nar- 
cotics, should  be  begun  in  small  quantity,  as  a 
grain,  and  gradually  increased.  Six  grains  of 
the  dried  leaves  of  belladonna  is  reckoned  an 
average  full  dose.  A  watery  infusion  of  the 
leaves  also,  contains  all  the  virtues  of  the  plant. 

Externally,  it  is  used  in  local  pains  and  swell- 
ings, and  to  dilate  the  pupil  of  the  eye  in  some 
of  its  diseases,  and  previous  to  the  operation  for 
cataract.  For  this  purpose,  a  few  drops  of  the 
infusion  may  be  dropped  into  the  eye,  or  the 
extract  may  be  rubbed  on  the  external  part  of 
the  eyelids.  In  about  four  hours  the  greatest 
degree  of  dilatation  takes  place. 

The  active  principle  of  belladonna  has  been 
discovered  to  be  of  an  alkaline  nature,  and  is 
called  aJtropium,  Mr  Brandes,  the  discoverer,  on 
tasting  a  small  quantity  of  the  sulphate  of  atro- 
piumy  which  was  rather  salt  than  bitter,  experi- 
enced extreme  confusion  of  head,  trembling  in 
all  his  limbs,  alternate  rigours  and  heat,  violent 
tension  of  the  chest,  difficulty  of  breathing, 
sinking  of  the  pulse,  and  retching.  The  most 
severe  of  these  symptoms  abated  in  half  an 
hour. 

Mandrake  (atropa  mandragora).  The  root 
is  perennial,  and  three  or  four  feet  long.  The 
leaves  are  radical,  sessile,  ovate,  entire,  waved. 

There  is  no  stem;  but  the  flowers,  which  are 
white,  with  a  bell-sliaped  corolla,  divided  at  the 
top  into  five  notched  segments,  stand  upon 
simple  stalks.  The  fruit  is  a  large  two-celled 
berry,  of  an  orange  colour,  containing  many 
kidney-shaped  seeds. 

This  plant  is  a  native  of  the  southern  parts  of 
Europe,  where  it  flowers  in  March  and  April. 
It  was  cultivated  in  England  by  Turner,  in  1562, 
and  is  not  uncommon  in  English  gardens. 

The  superstitious  and  absurd  &bles  formerly 
told  of  the  mandrake,  would  not  now  for  a  moment 
impose  upon  the  most  credulous  and  ignorant. 
The  great  resemblance  of  some  of  the  roots  to 
the  human  form,  the  danger  of  taking  them  out 
of  the  ground,  and  tlieir  surprising  effects,  were 
all  the  invention  of  empirical  knavery  and  im- 
posture. 

The  ancient  writers  represent  the  root  of  this 
plant  to  be  possessed  of  an  anodyne  and  soporific 
quality;  in  large  doses,  it  is  said  to  excite  delir- 
ium and  madness.    They  used  it  for  procuring 


rest  and  sleep  in  continued  watchings,  and  in 
those  painful  diseases  that  resisted  other  reme- 
dies ;  in  melancholy,  convulsions,  rheumatic  painsi, 
and  scrophulous  tumours.  They  used  the  bark 
of  the  root,  either  expressing  the  juice,  or  infus- 
ing it  in  wine  or  water.  The  leaves  boiled  in 
milk,  and  used  as  a  poultice,  were  employed 
by  Boerhaave  as*  an  application  to  indolent 
tumours.  Hofil>ei^,  also,  employed  the  root  in 
discussing  swellings  of  the  glands^  and  internally 
in  the  form  of  a  tincture. 

There  is  no  doubt  but  mandragora  has  the 
narcotic  qualities  in  considerable  strength;  yet 
it  is  rarely  employed  in  modem  practice. 

Chtrden  Nightshade  Csolanum  nigrum  J,  This 
annual  plant  is  common  in  this  country,  and 
grows  about  rubbish  and  dunghills.  The  flower 
is  very  like  that  of  the  common  potato.  The 
stalk  is  about  a  foot  in  height;  the  leaves  are 
alternate,  irregularly  ovate,  waved  in  the  mar- 
gins, and  covered  with  soft  down.  The  froit  is 
a  round,  two-celled  berry,  of  a  black  colour 
when  ripe,  and  contains  several  kidney-shaped, 
yellow  seeds.  The  smell  of  the  plant  is  fiiint 
and  disagreeable.  It  has  very  little  taste,  but  it 
possesses  the  narcotic  qualities  of  the  dass  to 
which  it  belongs  in  a  considerable  degree;  even 
the  odour  of  the  plant  is  said  to  cause  sleep. 
The  berries  are  equally  poisonous  with  the  leaves. 
Three  children,  upon  eating  them,  were  seized 
with  burning  heat  of  the  stomach  and  delirium, 
accompanied  by  spasms  and  distortions  of  the 
limbs.  The  leaves  boiled  in  water,  and  eaten 
by  a  mother  and  four  children,  produced  swell- 
ings of  the  &ce  and  limbs,  followed  by  inflam- 
mation and  mortification;  but  the  husband,  who 
partook  of  the  same  mess,  felt  no  disorder.  The 
berries  prove  a  deadly  poison  to  poultry.  IHos- 
corides  and  Theophrastus  mention  this  plant  as 
employed  as  an  esculent;  at  the  same  time  they 
used  it  as  an  external  application  to  swelled 
glands,  ulcers,  eruptions  of  the  skin,  and  diseases 
of  the  eyes.  The  Arabians  also  employ  it  in 
the  same  manner;  and  Ray  speaks  highly  of  its 
effects  in  removing  swellings  of  the  breast.  It 
is  not  much  used  in  the  modem  practice  of  the 
healing  art. 

Wbod^  Nightshade  fsolanum  dulcamara  J, 
This  is  also  a  common  plant,  which  grows  in 
hedges  in  moist  situations.  The  stalk  is  slender, 
climbing,  covered  with  bark  of  an  ash  colour, 
and  rises  to  six  or  seven  feet  in  height.  Tlie 
leaves  are  long,  oval,  and  pointed,  those  near  the 
top  are  spear-shaped.  The  flowers  are  purple 
coloured,  with  long  yellow  anthers.  The  fruit 
is  an  oblong,  reddish  berry,  containing  many 
flat,  yellow  seeds. 

The  roots  and  stalks,  on  being  chewed,  first 
cause  a  sensation  of  bitterness,  which  is  soon 
followed  by  a  considerable  degree  of  sweetness; 
and  hence  the  plant  obtained  its  name  of  bitter- 
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Bwect  Cdulcamara).  The  berries  act  powerfully 
on  the  Btomach  and  bowels,  exciting  both  vomit- 
ing and  purging.  Thirty  of  these  were  giren 
to  a  dog,  which  soon  became  mad,  and  died  in 
the  oonree  of  three  hours;*  and  npon  opening 
big  stomach,  the  berries  were  discovered  to  have 
undeigone  no  change  by  the  powers  of  digestion. 
There  can  therefore  be  little  donbt  of  the  dele- 
terious natnre  of  these  berries;  and  as  they  ore 
▼ery  common  in  hedges,  and  may  easily  be  mis- 
taken by  children  for  i«d  cnrrantf,  which  they 
somewhat  resemble,  the  greatest  care  should  be 
taken  to  point  out  their  danger.  The  stem  and 
young  branches  are  the  parts  employed  in  medi- 
cine; and  theseare  said  to  be  strongest  in  autumn, 
after  the  leaves  are  shed. 

Dulcamara  does  not  exhibit  those  decided  nar- 
cotic qualities  that  the  other  species  do.  It  is 
a^d,  however,  to  act  as  a  general  stimulant,  by 
increasing  all  the  secretions  of  the  body  when 
^ven  in  moderate  doses;  in  larger  qnanUties,  it 
produces  sickness,  vomiting,  and  convnlrions. 
Much  of  its  activity  seems  to  depend  on  the  soil 
In  which  it  grows.  In  light  dry  soils,  and  wsnn 
cdimates.  Its  powers  are  very  greatly  increased. 
It  has  been  recommended  in  rheumatism,  afFec- 
tionsof  the  skin,  glandular  swellings,  and  ulcers. 
A  decoction  of  the  young  twigs  in  water,  is  the 
form  nsnally  employed. 

SriUHiioNrnB  or  Thokk  Apple  [dcOwra  ttram- 
monium).  Thisp1ant,belongiagto  the  same  natural 


femily  OS  the  above,  is  n  native  of  America;  It 
is  also  a  common  annual  in  this  country,  grow- 
ing about  dunghills,  and  among  rubbish.  The 
stalk  is  thick,  smooth,  and  shining,  growing  to 
the  height  of  two  feet.  The  leaves  are  alternate, 
large,  broad  towards  the  base,  pointed  at  the 
extremities,  indented,  and  formed  into  several 
obtuse  angles.  The  flowers  ore  large,  solitary, 
white,  with  a  tubular,  pentangular  ^yx,  and 
funnel-shaped  corolla.  The  capsule  is  large, 
oval,  fleshy,  beset  with  long  spines,  and  divided 
into  cells. 

The  strammonlum,  in  its  recent  state,  has  a 

Ditterish  taste,  and  a  smell  somewhat  resembling 

*  Woodritle's  Botany. 


that  of  poppies.  It  has  strong  narcotic  quali* 
ties.  Tlie  odour  of  the  plant  is  siud  to  induce 
giddiness  and  stupor;  and  the  leaver  stem,  oi 
capsule,  if  taken  into  the  stomach,  produce  all 
the  effects  of  a  poison.  The  seeds  are  the  most 
powerfully  narcotic  part  of  the  plant;  and 
instances  have  occurred  where  they  were  eaten 
by  mistake,  and  death  followed.  When  taken 
into  the  stomach  in  moderate  quantity,  they 
produce  a,  sort  of  intoxication,  followed  by  a 
deep  sleep.  M.  Brandes  has  discovered  the 
peculiar  active  principle  of  these  seeds,  and  has 
termed  it  datnrine. 

This  plant,  or  an  allied  species,  was  known  to 
the  ancient  Greek  phyucians.  In  modem  times, 
it  was  first  tried  as  a  remedy  in  mania  and  mel- 
ancholy, by  Baron  Stoerck.  Several  cases  of  the 
same  diseases  were  also  cured  or  relieved  by  it, 
under  the  direction  of  different  Swedish  phyu- 
cians.  It  has  also  been  employed,  and  some- 
times vrith  advantage,  in  convulsive  diseases. 
Dr  Barton  considetB  it  to  be  a  medicine  of  general 
efficacy.  He  gives  it  in  powder,  beginning  with 
doses  of  a  few  grains,  gradually  increanng  to 
fifteen  and  twenty  grains.  In  a  ease  where  thirty 
grains  were  given,  it  dilated  the  pupil  of  one 
eye,  and  produced  paralyris  of  the  eyelids, 
which  WBB  removed  by  a  blister.  The  smoke 
of  the  dried  root  and  stem,  has  been  much 
ext<^ed  for  the  cure  of  asthma.  This  pncdoe 
was  derived  from  the  East  Indies,  where  other 
species  of  the  plant  are  employed.  For  this 
purpose  the  root  and  lower  part«  of  the  stun  are 
to  be  dried  quickly,  and  cut  into  pieces,  and 
then  beat  so  as  to  divide  the  fibres.  Part  of 
them  are  put  into  the  bulb  of  a  tobacco  pipe, 
sud  the  smokebfirst  to  betaken  into  the  mouth, 
and  then  inhaled  into  the  lungs.  This  is  said 
to  excite  a  heat  in  the  chest,  followed  by  copious 
expectoration;  sometimes  there  is  giddiness  and 
drow^ess,  but  rarely  nausea.  It  frequently 
gives  relief  when  a  pipe  is  thus  smoked,  upon  a 
paroxysm  being  ttueatMied,  or  even  after  its 
commencement.  The  patient  generally  &Ub 
adeep,  and  awdces  relieved.  In  some  eases  a 
perfect  ouie  is  effected,  but  more  commonly, 
according  to  tile  predispodng  cause,  the  relief  is 
only  temporary. 

Dr  Harcet  highly  extols  an  extract  prepared 
fium  the  seeds,  in  prderence  to  that  from  the  whole 
plant.  In  doses  of  from  one-^hth  of  a  grun  to  a 
grun,he  says,  in  cases  of  chronic  disease,  attended 
with  acute  pain,  it  produces  almost  immediate 
relief.  It  also  occarions  a  sort  of  nervous  shock, 
which  is  frequently  attended  with  a  momentary 
aSection  of  the  head  and  eyes,  with  a  degree 
of  nausea,  and  with  a  feeling  of  Intoxication. 
In  many  instances  it  excitw  nervous  sensations, 
which  are  referred  to  the  cesophagus,  or  wind- 
^pe,  causing  a  feeling  of  suffocation.  It  does 
not  prodnos  direct  sleep,  but  rather  ease  and  freo- 
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dom  from  pain;  nor  haa  it  a  tendency  to  coa- 
itipate  the  bowel^  but  has  rather  an  opening 
effect. 

FoXQLOTX    ("diffilalit  purpurmj,      liaixaal 
Uxnily  Ktanvw;   diifynamia,  vn^iotptrmia,  of 


Liniueus.  Thia  plant,  well  known  by  its  bean- 
tifdl  pyramidal  apike  of  bell-shaped  flowen, 
grows  commonly  about  road  sidea,  hedges,  rocks, 
and  quarries,  in  diy  gravelly  soils.  The  root  is 
bieimial,  the  atalk  erect,  simple,  and  tapering. 
The  leaves  are  large,  ontl.  obtnsely  aenated  on 
the  edges,  downy,  and  stand  on  ahort  footatalka. 
The  Sowen  grow  on  a  long  terminal  apike, 
chiefly  on  one  side ;  they  are  large,  monopetalous, 
penduloua,and  bell-shaped ;  pnrple  in  one  variety, 
white  in  another.  The  capsule  is  bilocular,  and 
contains  many  blackish  aeeds.  The  flowers 
appear  in  June  and  July. 

The  leaves  are  the  medicinal  parta  of  the  plant. 
They  hare  little  smell,  but  a  bitter,  nauseous 
taste.  In  large  doses  they  produce  the  tuual 
eSects  of  a  poisonous  narcotic,  as  vomiting, 
purging,  dimness  of  sight,  giddiness,  and  deliri  um, 
followed  by  death;  in  moderate  and  regulated 
doaes,  their  medicinal  eSecta  are :  to  diminish 
the  frequency  of  the  pulee,  and  the  irritability  of 
the  ayetem;  to  increase  the  action  of  the  absor- 
Iients,  and  the  action  of  the  nrinary  oigans. 
Bay,  and  the  earlier  English  physicians,  were 
acquainted  with  many  of  the  efliecta  of  this 
plant;  but  Withering  fint  discovered  its  dinietie 
properties.  For  some  time  digitalis  was  in  great 
vogue  for  the  cure  of  dropsy  and  conaomptii 
but  being  used  indiscriminately  in  all  kinda  of 
these  complaints,  it  of  course  was  found  to  fail 
in  very  many  cases,  and  thus  su^red  a  diminu- 
tion of  its  high  reputation.  It  ia  atill,  however, 
reckoned  a  useful  and  powerful  medicine  bj  the 
discriminating  physician,  and  is  employed,  in 
inflammatory  affectiona,  to  reduce  the  energy  of 
the  heart;  in  hemorrhage,  proceeding  from  rup- 
tured veaaels  of  the  lungs;  in  aneuriam  or  enlarge- 
ment of  the  arteries;  and  in  dropucal  affections 
of  (he  chest  and  abdomen. 

Withering  directa  the  leaves  to  be  gathered 
after  the  flowering  stem  has  ahot  up,  and  about 


the  time  when  the  blossoms  are  coming  forth; 
the  lea&talk  and  midrib  are  to  be  rejected,  and 
the  leaves  are  to  be  dried  in  the  aun  or  before  a 
fire.  When  dry  they  are  earily  rednceable  to  a 
beautiful  green  powder,  the  dose  of  which  is 
from  one  grain  to  three  or  four,  in  the  course  of 
the  day.  The  leaves  also  yield  their  virtaes  to 
water,  forming  an  infuaion;  or  to  apirita,  foimii^ 
a  tincture.  While  uung  thia  medicine  as  a 
diuretic,  copioua  draughts  of  water,  or  any  hland 
fluid,  should  be  taken  at  same  time.  In  manv 
I  of  dro[«y,  the  good  effect  of  digitalia  ii 
only  avulable  af^er  bleeding,  and  other  ineana 
of  evacuation  have  been  practised. 

The  beauty  of  this  plant  has  recommended  it 
to  the  notice  of  the  florist,  and  it  is  accordingly 
often  fonnd  in  the  garden  parterre.  It  also  forms 
an  ornamental  and  oonapicuoae  object  in  many 
mountain  and  woodland  scenes,  in  Scotland  and 
Wales.  Among  the  country  people  it  haa  received 
variona  names.  In  the  aouth  of  Scotland  it  is 
called  "bloody  fingen;"  in  the  north,  "dead 
man's  bells."  In  Wales  it  U  caUed  "fairie^ 
gloves,"  Fairies  were  often  called  "folks;" 
hence  no  donbt  the  ori^  of  the  common  name, 
"folks  glove,"  and  not  aa,  miaapelt,  "fox  glove." 

Nux  Vdkici  (xtrfcknot  mo)  vonita).  Katnral 
femily  totoKtit;  ptntoHdria,  monogjmia.     The 


Nu  Vnoka. 
tree  which  bears  the  vomic  nut,  is  a  native  or 
the  East  Indies.  It  ia  of  conridetable  ate,  and 
aends  off  numerous  strong  branches,  covered 
with  dark  gray,  smooth  bark.  The  young 
branches  have  a  knotted,  jointed  appearance. 
The  leaves  arise  at  the  joints  in  pairs,  upon  short 
footatalka,  and  are  broad,  oval,  and  pointed,  with 
from  three  to  five  ribs.  The  flowen  terminate 
the  branches  in  a  kind  of  umbel.  The  corolla 
is  small,  bell-shaped,  and  of  a  white  colonr. 
The  fruit  is  a  round,  smooth,  laige,  pulpy  btrry, 
externally  yellow,  and  contains  n-ithin  several 
round  depressed  seeds,  covered  with  downy, 
radiated  hairs.  These  aeeds  aiibrd  the  substance 
known  nnder  the  name  of  nux  vomica;  they  are 
flat,  round,  about  an  inph  broad,  and  a  quarter 
of  an  inch  thick,  with  a  prominence  in  the 
middle;  on  both  tides  of  a  gray  colour,  covernl 
with  a  kind  of  woolly  matter,  and  internally 
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hard  and  tough,  like  a  horn;  to  the  taste  they 
Are  extremely  hitter,  hut  have  no  smell.  They 
consist  chiefly  of  a  gfummy  matter,  and  a  resin, 
eoluhle  in  alcohol,  to  which  it  imparts  an  intensely 
hitter  taste.  Strychnine  is  the  name  of  that 
peculiar  active  principle  contained  in  the  resin 
of  these  seeds. 

Nux  vomica  may  he  classed  among  the  most 
powerful  of  vegetahle  narcotics.  To  man  and 
most  animals,  it  proves  a  virulent  poison. 
Administered  to  dogs,  haies,  foxes,  wolves,  cats, 
rats,  rabhits,  and  several  kinds  of  birds,  it  pro- 
duced death  in  a  very  short  time. 

A  horse  after  having  taken  a  dram  of  the 
half  roasted  eeeds,  died  in  the  course  of  four 
hours.  Its  efi^ect  upon  difierent  animals,  even 
of  the  same  species,  varies,  however,  greatly,  and 
does  not  seem  to  depend  always  on  the  quantity 
taken.  With  some  animals  its  efiects  are  instan- 
taneous: with  others,  not  till  alter  several  hours, 
when  laborious  respiration,  followed  by  stupor, 
tremblings,  coma,  and  convulsions,  usually  pre- 
cede the  extinction  of  life.  Its  effects  on  the 
human  subject  are  exactly  similar;  and  from  no 
appearances  of  inflammation,  being  visible  on 
the  stomach  or  intestines  after  death,  it  appears 
that  the  poison  acts  immediately  on  the  nervous 
system,  and  speedily  destroys  life  by  the  viru- 
lence of  its  narcotic  qualities. 

The  quantity  necessary  to  produce  fatal  effects 
on  a  strong  dog,  need  not  exceed  a  scruple;  a 
rabbit  was  killed  by  five,  and  a  cat  by  four 
grains;  and  a  girl  of  ten  years  of  age  was  poi- 
soned by  a  dose  of  fifteen  grains.  It  is  firequently 
employed  mixed  with  meal,  to  poison  rats,  and 
proves  an  effectual  means  of  destroying  these 
vermin. 

Although  many  trials  have  been  made  of 
exhibiting  this  substance  internally  for  the  cure 
of  diseases,  especially  in  Grermany  and  Sweden, 
yet  it  has  never  come  into  very  general  use  as  a 
medicine;  externally,  however,  it  has  been  em- 
ployed, especially  of  late,  as  a  powerful  and 
useful  stimulant  in  local  and  general  aflMions, 
accompanied  by  a  loss  of  nervous  power  and 
muscular  energy. 

Wolf's  Bane,  or  Monkshood  faooniium 
napellusj,  Natural  family  ranunctdaeem;  pofy- 
andricty  trigyniay  of  Linneus.  This  is  a  peren- 
nial plant,  with  a  turnip-shaped  root.  The  stalk 
grows  erect,  to  the  height  of  three  or  five  feet. 
The  leaves  are  lobed,  deeply  laciniated,  and  stand 
alternately  upon  long  footstalks;  the  upper  leaves 
being,  however,  almost  sessile;  the  upper  part 
dark  green,  the  under  whitish.  The  flowers 
terminate  the  stalk;  they  are  without  calyces, 
and  grow  in  a  long  raceme.  Each  flower  consists 
of  five  petals,  which  include  two  nectaries;  the 
uppermost  petal  is  arched  over  the  lateral  ones^ 
80  as  to  appear  like  a  helmet  or  hood;  the  colour 
is  purplish  blue,  or  deep  violet.    This  plant  is 


a  native  of  the  mountainous  or  woody  parts  of 
Germany  and  Switzerland,  and  was  introduced 
into  Britain  by  Gerard.  It  is  now  a  common 
plant  in  flower  borders. 

Every  part  of  the  fresh  plant  is  a  virulent 
poison;  but  the  root  is  unquestionably  the  most 
powerfiil,  and  when  first  chewed,  imparts  a  slight 
sensation  of  acrimony,  but  afterwards  an  insen- 
sibility or  stupor,  to  the  apex  of  the  tongue; 
and  a  pungent  heat  of  the  lips,  gums,  palate,  and 
throat,  are  perceived,  followed  by  a  general 
tremor,  and  sensation  of  chiUness.  Though  the 
plant  loses  much  of  its  power  by  drying,  yet 
when  a  little  of  the  powdered  root  is  put  upon 
the  tongue,  it  excit^  a  durable  sense  of  heat, 
and  sharp  wandering  pains,  but  without  redness 
or  inflammation.  The  j  nice  applied  to  a- wound, 
affecta  the  whole  nervous  system;  even  by  keep- 
ing it  long  in  the  hand,  or  on  (he  bosom,  it  is 
said  to  produce  unpleasant  symptoms.  When 
taken  into  the  stomach,  it  causes  sickness,  vomits 
ing,  convulsions,  delirium,  violent  purging,  cold 
sweats,  and  death.  Like  the  other  narcotics  also, 
it  seems  to  act  directly  on  the  nervous  system, 
without  causing  any  visible  action  on  the  coats 
of  the  stomach.  It  proves  fatal  to  all  animals 
on  whom  it  has  been  tried.  The  ancients  were 
well  aware  of  the  baneful  qualities  of  aconite, 
and  fabled  it  the  invention  of  Hecate,  or  the 
virulent  froth  of  Cerberus.  Ray  states  it  as  the 
most  certain  and  sudden  of  all  poisons. 

The  root  was  administered  by  way  of  experi- 
ment, to  two  condemned  criminals  at  Rome,  in 
the  year  1524;  and  to  other  two  at  Prague,  in 
1561,  two  of  whom  quickly  died,  while  the 
other  two  with  difficulty  recovered.  It  has  frt- 
quently  been  eaten  in  mistake  for  other  plants, 
and  proved  fatal;  a  remarkable  case  is  recorded 
to  have  occurred  in  Sweden.  A  person  halving 
eaten  some  of  the  fresh  leaves,  became  maniacal; 
and  the  suigeon  who  was  called  to  liis  assistance 
declared  that  the  plant  was  not  the  cause  of  the 
disorder.  To  convince  the  company  that  in  his 
opinion  it  was  perfectly  innocent,  he  ate  freely 
of  the  leaves,  and  soon  after  died  in  great  agony. 

Among  the  modems,  Stoerck  was  the  first  to 
introduce  it  into  practice;  and  it  was  exhibited 
by  him  and  several  German  physicians,  chiefly 
in  cases  of  rheumatism,  and  with  very  favourable 
results.  It  has  also  been  found  an  efficacious 
remedy  in  glandular  swellings,  stiff  joints,  and 
old  cases  of  gout  and  rheumatism.  The  usual 
preparations  of  the  plant  are  the  dried  leaves 
powdered,  or  the  expressed  juice  of  the  plant 
dried  to  the  consistence  of  an  extract.  A  grain 
of  either  of  them  may  be  given  at  first,  and 
gradually  increased.  The  strength,  however, 
varies  very  much,  according  to  circumstances. 
It  is  always  most  powerful  when  recently  pre- 
pared, and  loses  its  virtues  gradually,  according 
to  the  time  it  is  kept. 
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Dandblioh  (leemtodon  tarataeum).  Natural 
family  tompmUa;  tyngmaia,  potygamia  egualii, 
of  LincsDS.  This  ia  perhaps  one  of  the  com- 
monest weeda,  the  email  aeed  being  fumlahed 
with  a  downy  appnidege,  which  readily  carriea 
it  along  upon  the  wind,  and  diffuses  it  in  all 
waste  places.  The  leaves  are  radical  and  deeply 
indented,  in  sucli  a  way  as  has  been  termed 
raneinata.  The  flower  stalk  ia  simple,  fistnlons, 
colonred  of  a  pinlflah  hue,  and  bean  one  flow«r. 
The  outer  calyces  are  bent  downwards.  The 
seeds,  which  are  numeroaa,  are  crowned  with  a 
fine  downy  feather,  and  are  disposed  in  a  spher- 
ical shape. 

The  yonng  leaves,  in  s  blanched  state,  have 
the  taste  of  endive,  and  are  freqaently  used  in 
spring,  mixed  with  other  aalad  plants.  In  Ger* 
niany,  the  roots  are  roasted  and  mbstitated  for 
eoff^  by  the  poorer  inhabitants,  who  say  that 
an  tnfiision  prepared  in  this  way,  can  hardly  be 
distinguished  from  that  of  real  coffee.  Thia 
plant  yields  a  milky  juice  dmilar  to  that  of  the 
lettuce  and  others.  It  ia  bitter,  and  somewhat 
acrid;  but  the  jmce  of  the  root  is  still  more 
poweriuL  It  has  been  found  a  genial  stimu- 
lant to  the  system,  but  especially  to  the  nrinary 
organs.  Some  of  the  older  physicians  recom- 
mend it  in  obatraetions  of  the  lirw,  and  hypo- 
chondriacal diseases.  In  modern  practice,  how- 
ever, it  Is  SDpeneded  by  more  active  medicines, 
of  a  simtlar  tendency. 

Yarkow,  or  UimoTL.  Natoral  femily  com- 
poiitce:  ^ngtneria,  polygamia  supetfiua,  of  Ud- 
ncna.  This  is  a  common  perennial  plant,  found 
in  dry  pastures  on  the  steep  banks  of  rivers,  in 
Britain,  The  stalk  is  smooth  and  downy,  and 
grows  to  the  height  of  ten  or  twelve  inches.  The 
leaves  stand  alternately  on  the  stem,  which  they 
partly  embrace,  and  are  subdivided  into  a  double 
series  of  pinns;  they  are  nnmerons,  narrow,  and 
somewhat  pointed,  Theflowers  are  small, white, 
or  purplish,  and  terminate  the  stem  in  a  cloae 
corymb.  Both  the  flowers  and  leaves  have  an 
aromatic,  rather  agreeable  smell,  and  a  bitter, 
rough,  and  somewhat  pungent  taste. 

Both  water  and  proof  spirit  extract  the  virtue 
of  this  plant;  and  by  distillation  !t  yields  a  pene- 
trating, essential  oil,  possearing  the  peculiar 
flavoor  of  the  plant  in  perfection. 

The  millfbil  was  known  to  the  ancient  physi- 
cians, and  was  esteemed  by  them  as  a  cure  for 
wounds  and  bleeding  vessels;  but  the  modern 
art  of  surgery  has  now  dispensed  with  all  such 
applications. 

Internally,  it  has  been  used  in  Germany 
tonic,  antispasmodic,  and  sedative.  Tliat  it  pos- 
sesses aome  narcotic  qualities,  would  appear  from 
the  foct  in  Sweden,  that  it  is  used  in  making  beer, 
to  which  it  imparts  an  additional  intoxicating 
qoality.  In  modem  practice,  it  is  never  used 
as  a  medicine. 


QDUS,  DBSINS,  AND  BAI^SAJtS. 

Iir  a  former  part  of  thia  work,*  w«  deacribed 
generally  the  varionav^etable  products  obtoiKJ 
from  plants;  and,  amongst  otbeni,  the  gnms, 
resins,  and  balsams.  We  shall  noiv  iikii«  pv- 
ticnlu'ly  describe  the  trees  and  plants  frcon  whidi  I 
those  substances,  as  fiv  as  known,  are  obtained. 

By  gum  or  mucilage,  is  underatood  a  snfaetaDet 
soluble  in  water,  but  insolnblei&alcohoL  Kcabn 
are,  on  the  contrary,  soluble  in  alcohol  and  (k 
eaaential  oils,  but  insoluble  in  prater.  Gvm 
resins  are  substances  composed  both  of  tc«ui  tad 
gum,  or  mucilage;  and  balsams  are  combiDati<m 
'  one  or  both  of  these,  vith  bensotc  acid. 

GcH  Arabic  Trse,  or  EoTPnAn  Taoiuf  ('om- 

I  vera).    Natural  family  leguminasa-  polf- 


gatnia,  tnomaeia,  of  Linnsus.  This  is  a  stonlcd, 
hard,will)ered  looking  tree,  with  a  crooked  stesi, 
covered  with  smooth,  gray  coloured  bark.  The 
leaves  are  bipinnated,  and  placed  alternately; 
the  partial  plmue  aro  opposite,  furnished  with  a 
small  gland  between  the  outermost  pair,  and 
beaet  with  numerous  pura  of  narrow,  elliptical 
leaflets.  The  twines  are  long,  white,  spreading, 
and  proceed  from  each  mde  of  the  base  of  the 
leaves.  The  flowers  are  hermaphrodite  end 
male;  they  assume  a  globular  shape,  and  sland 
four  or  fire  together  upon  slender  peduncles, 
which  arise  from  the  oxiUie  of  the  leaves.  The 
calyx  is  small,  and  the  corolla  consists  of  Gve 
small,  narrow  segments,  of  a  yellowish  colour. 
The  iruit  ia  a  long  pod,  resembling  that  of  the 
lupine,  and  contdns  many  flat,  brown  seeds.  It 
is  a  native  of  Arabia,  and  found  in  almost  every 
part  of  Africa.  It  flowers  in  July,  Thb  sad 
all  the  other  species  of  the  same  family,  are 
easily  cultivated  in  our  green-houses.  The  (int 
plant  of  acacia,  cultivated  in  England,  was  by 
Evelyn,  In  1664. 

This  tree  appears  to  have  been  well  known  to 
the  ancients,    Dioacorides  not  only  mentioiu  th« 
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gum  which  it  produces,  but  also  a  mucilage 
obtained  from  the  immature  pods.  Alpinus  and 
others  describe  the  same  plant,  and  its  pro- 
ducts. 

Although  this  tree  grows  abundantly  oyer  the 
vast  extent  of  Africa,  yet  the  gum  is  procured 
chiefly  from  those  plants  growing  near  the  equa- 
torial parts  of  that  continent;  and  it  is  said  that 
in  Lower  Egypt,  the  solar  heat  is  not  sufficiently 
intense  for  promoting  the  exudation  of  the 
gum.  This  gum  exudes  in  a  liquid  state  from 
the  bark  of  the  trunk  and  branches  of  the  tree; 
and  by  a  short  exposure  to  the  sun  and  air,  gra- 
dually hardens  into  a  solid  mass.  In  Senegal  the 
gum  begins  to  flow  when  the  tree  first  opens  its 
flowers,  and  continues  during  the  nuny  season 
till  the  month  of  December,  when  it  is  collected 
for  the  first  time.  At  this  period  the  Moors 
encamp  on  the  borders  of  the  forest,  and  the 
harvest  lasts  six  weeks.  The  gum,  which  is  in 
the  form  of  round  or  oval  masses,  about  the  size 
of  a  pigeon's  egg,  is  packed  in  very  large  sacks 
of  tanned  leather,  and  brought  on  camels  and 
bullocks  to  certain  ports,  where  it  is  sold  to  the 
French  and  English  merchants.  In  the  year 
1787,  according  to  the  information  of  Golberry 
the  annual  quantity  purchased  by  the  former 
was  about  800,000  pounds;  and  by  the  latter 
400,000. 

In  Jackson's  account  of  Morocco,  it  is  stated 
that  from  Mogador  they  export  two  sorts  of  gum, 
one  the  common  gum  Arabic,  the  produce  of 
Morocco,  and  called  Barbaxy  gum;  the  other 
finer,  called  gum  Soudan,  or  Seneg^  brought 
from  Timbuctoo  by  the  caravans.  It  is  also  there 
stated,  that  the  gum  called  Morocco  or  Barbary 
gum,  is  produced  from  a  thorny  tree  called  atalleh, 
having  leaves  similar  to  the  juniper.  It  yields 
most  gum  during  the  parching  heat  of  July  and 
August;  and  the  hotter  the  weather,  and  the 
more  sickly  the  tree  appears,  the  more  gum  it 
yields :  a  wet  winter,  and  a  mild  summer,  being 
both  unfavourable  to  its  production. 

Gum  Arabic  was  originally  brought  from 
Arabia  by  the  way  of  Egypt,  to  Marseilles;  and 
it  was  not  until  the  beginning  of  the  seventeenth 
century,  that  the  Dutch  made  the  gum  of  Sene- 
gal known  in  Europe. 

After  the  French  got  possession  of  that  river, 
they  directed  their  attention  to  it  as  an  impor- 
tant object  of  commerce,  and  ascertained,  by 
experiments  made  in  the  latter  half  of  the  seven- 
teenth century,  that  gum  Senegal  was  superior 
to  the  best  gum  of  Arabia;  and  for  about  fifl^y 
years  it  has  had  the  preference. 

M.  Adanson  examined  all  the  gum  trees  of 
West  Africa  with  great  care,  and  has  given  the 
best  description  of  them.  They  amount  to  forty 
species;  but  the  three  great  forests  which  supply 
the  Senegal  market,  consists  chiefly  of  two  kinds, 
one  which  produces  a  white  gum,  called  vtreciy 


and  another  called  ne^l,  which  yields  a  red 
gum. 

There  are  two  kinds  of  gum  found  in  the 
shops,  and  often  sold  promiscuously;  but  distin- 
guished in  commerce  by  the  names  of  gum 
Arabic,  and  East  India  gum. 

Gum  Arabic  is  in  round  tears,  transparent, 
colourless,  or  of  a  yellowish  hue,  of  a  shining 
fracture,  without  smell  or  taste,  and  perfectly 
soluble  in  water.  The  pieces  which  are  most 
transparent,  and  have  least  colour,  are  preferred, 
and  are  picked  out  and  sold  at  a  higher  price. 
The  East  India  gum  is  darker  coloured,  and  not 
so  soluble  in  water  as  the  other.  A  gum  pro- 
duced firom  a  species  of  acacia,  in  New  Holland, 
is  of  a  still  darker  colour,  and  when  suspended 
in  water,  gives  ofi^  whitish  films;  and  in  this  and 
other  respects,  resembles  the  gum  of  the  cheny, 
and  other  trees  produced  in  this  country.  The 
coarsest  gum  makes  the  thickest  mucilage, 
according  to  the  experiments  of  the  late  Dr 
Duncan. 

Gum  Arabic  is  a  highly  nutritious  article  of 
food.  During  the  whole  time  of  the  gum  har- 
vest in  Barbary,  the  Moors  of  the  desert  live 
almost  entirely  upon  it;  and  experience  has 
proved  that  six  ounces  are  sufiicient  for  the  sup- 
port of  a  man  during  twenty-four  hours.  It  is 
also  used  for  food  by  the  Hottentots  of  southern 
Africa;  and  Dr  Sparrman  states,  that  in  the 
absence  of  other  provisions,  the  Bushmen  live 
on  it  for  days  together. 

In  medicine,  it  is  employed  as  a  demulcent  in 
coughs  and  irritable  states  of  the  mucous  mem- 
brane, for  which  it  is  well  adapted,  at  the  same 
time  that  it  does  not,  like  oily  substances,  load 
the  stomach.  It  is  also  used  in  combination 
with  other  medicines  to  correct  their  acrimony, 
or  as  a  means  of  suspending  them  in  aqueous 
mixtures. 

In  the  arts  it  is  also  used,  especially  in  calico 
printing,  to  give  the  proper  consistency  to  the 
cloth  previous  to  the  application  of  the  mor- 
daunts,  and  to  prevent  their  running  and  mixing 
with  each  other.  An  annual  consumpt  of  upwards 
of  12,000  cwt.  of  this  gum  is  required  in  Britain, 
besides  other  gums  of  similar  quality. 

Oum  Senegal  is  procured  from  a  species  of 
acadOf  a  native  of  Guinea.  Its  flowers  are  yel- 
low, globular,  and  firagrant.  The  pods  are  brown 
coloured,  and  rounder,  and  smaller  than  those 
of  acacia  vera.  On  incisions  being  made  in  the 
bark  of  the  tree,  the  gum  exudes,  but  less  plen- 
tifully than  the  gum  Arabic.  Gum  Senegal 
resembles  gum  Arabic  in  all  its  qualities,  but  is 
rather  inferior. 

TRA.aACAMTU  or  Gtoat's  Thorn  (astragalus 
tragacanthaj.  Natural  family  leguminoscs;  dior 
delphia^  deeandricky  of  linneus.  This  and  some 
other  species,  particularly  o.  verttSy  yield  the 
gum  tragacanth  of  commerce. 
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The  astragalus  tragacanth,  is  a  low,  procum- 
bent shrub,  with  a  short,  thick,  branched  stem, 
clothed  with  brown,  rigid  fibres,  and  beset  with 
long  sharp  spines.  The  leaves  are  pinnated, 
consisting  of  about  eight  pairs  of  small,  oblong 
leaflets^  which  are  attached  to  a  strong,  spinous, 
persistent  footstalk,  or  midrib.  The  flowers  are 
huge,  papilionaceous,  of  a  pale  yellow  colour, 
and  terminate  the  branches  in  dose  dusters. 
The  pod  is  two-cdled,  containing  kidney-shaped 
S3eds.  It  is  a  native  of  Asiatic  Turkey,  and  the 
southern  part  of  Europe,  particularly  Italy, 
Sicily,  and  Crete;  and  it  flowers  from  May  till 
July. 

It  was  introduced  into  England  in  the  time 
of  Parkinson,  where  it  thrives  well,  but  does 
not  produce  any  gum.  Toumefort  discovered 
it  growing  plentifully  about  Mount  Ida.  Accord- 
ing to  his  observations,  the  gum  exudes  spon- 
taneously towards  the  end  of  June,  and  in  the 
following  months,  during  which  period  the  nutri- 
tious juice  of  the  plant,  thickened  by  the  sum- 
mer heaty  bursts  most  6f  the  vessels  in  which  it 
is  confined..  This  juice  coagulates  in  threads, 
which  make  their  way  into  the  pores  of  the 
bark,  through  which  being  pushed  forward  by 
fresh  juice  they  issue  fortii,  and  are  at  length 
hardened  in  the  air,  either  in  irregular  lumps,  or 
in  long  vermicular  pieces  bent  into  a  variety  of 
shapes.  The  best  sort  is  white  and  semi-trans- 
parent, diy,  but  somewhat  soft  to  the  touch.  It 
is  considerably  different  in  many  of  its  properties 
from  gum  Arabic;  one  part  of  this  difinsed  in  one 
hundred  parts  of  water,  afibrds  a  fluid  of  the 
same  consistency  as  one  part  of  gum  Arabic  dis- 
solved in  ten  parts  of  water.  Water  is,  however, 
but  an  imperfect  solvent  of  it,  not  forming  the 
same  intimate  union  with  it  as  with  other  gums. 
When  tragacanth  is  put  into  water,  it  slowly 
imbibes  a  great  quantity,  swells  into  a  lai^ 
volimie,  and  forms  a  soft,  but  not  fluid  mucilage. 
On  the  addition  of  more  water,  and  if  the  mix- 
ture be  agitated,  the  gum  will  be  more  generally 
diflPiised  throughout  the  liquor,  which  will  appear 
turbid.  If  left  at  rest,  the  mucilage  will  again 
separate  and  subside;  the  supernatant  water 
appearing  limpid,  and  holding  only  a  very  small 
portion  of  the  gum. 

This  mucilage  diflers  from  that  of  gum  Arabic 
in  being  precipitated  by  sugar  of  lead,  and  the 
oxymuriate  of  tin,  and  not  by  silicated  potass, 
or  the  oxysulphate  of  iron. 

M.  Billardier  gives  a  somewhat  different 
account  from  that  of  Toumefort.  He  says  that 
he  vinted  Mount  Lebanon  in  August,  the  season 
when  the  gum  is  collected.  He  then  found  the 
species  of  astragalus  which  afibrded  it  to  be 
different  from  that  figured  and  described  by 
Toumefort.  According  to  Billardier,  the  stem 
of  the  Cretan  astragalus  is  blackish,  that  of 
Lebanon  is  yellow;  the  leaves  of  the  first  are 


downy,  of  the  second  they  are  smooth;  the  fiowen 
of  one  are  red,  of  the  other  of  a  pale  yeQow. 
From  whence  he  infers,  that  there  are  two  or 
more  spedes  of  this  plant  which  afford  the  gum. 
He  also  dissents  from  the  opinion  of  Toumefoit, 
who  attributes  the  flowing  of  the  gum  to  the 
contraction  of  the  fibres  of  the  bark,  ocoasioiied 
by  the  intensity  of  the  solar  heat,  obeern^gy 
that  it  is  only  during  the  night,  or  when  the 
sun  is  obscured  by  douds,  that  the  gum  issoeB 
firom  the  plant,  and  that  the  same  has  been 
remarked  at  Crete. 

Astragaiku  vena  is  a  native  of  the  north  of 
Persia,  and  flowers  in  July  and  AugusL  It  is 
a  shrub  of  two  or  three  foet  in  height,  with  a 
stem  about  an  inch  thick,  with  many  branches 
closely  crowded  together,  and  covered  with 
imbricated  scales  and  spines,  formed  from  the 
petioles  of  the  former  year.  The  leaves^  which 
scarcely  exceed  half  an  inch  in  length,  are  com- 
posed of  from  six  to  eight  pinnie,  in  opposite 
pairs^  villous,  stiffs,  and  pointed.  The  flowers 
are  small,  yellow,  and  proceed  from  the  axillc 
of  the  leaves,  with  cottony  brackets.  The  gum 
exudes  in  summer,  more  or  less  plentifully  in 
proportion  to  the  solar  heat,  in  tortuous  thrnds, 
which  are  allowed  to  dry  on  the  plant  before 
being  collected.  A  great  proportion  of  the  gum 
gathered  in  Persia,  is  sent  to  India,  Bagdad, 
Bassorah,  and  Rusua.  That  which  comes  to 
Britain,  is  sent  from  Aleppo,  packed  in  cases. 

Gum  tragacanth  possesses  the  same  demnloei^ 
qualities  as  gum  Arabic;  and  from  its  greater 
viscidity,  may  in  some  cases  be  preferable. 

It  is  also  used  in  preparing  cloths  for  reed  ving 
the  dye,  especially  such  mordants  as  are  prepared 
with  nitrous  acid.  Its  use,  however,  is  restricted 
in  consequence  of  its  high  price.  The  annud 
consumpt  in  Britain  is  about  00,000  lbs. 

A  species  of  gum  designated  kuteera,  was  in 
1802,  and  during  a  few  previous  years^  imported 
in  laige  quantities  from  India  into  Europe,  unda* 
the  mistdcen  opinion  that  it  was  gum  tragacanth, 
which  it  so  much  resembled  as  to  deceive  many 
dedere.  It  was,  however,  at  length  ascertained 
that  the  kuteera  was  the  product  of  the  jtsnctifia 
urenSf  a  tree  abotmding  in  severd  parts  of  Oude, 
and  the  adjacent  countries,  but  of  quite  a  dif- 
ferent species  to  the  thorny  bush  which  yidds 
tragacanth. 

It  is  found  that  this  substance  does  not  possess 
dl  the  characteristics  of  gum,  it  being  very 
imperfectly  soluble,  and  possessing  little  of  a 
glutinous  nature;  it  is  tlierefi>re  inapplicable  to 
the  purposes  for  which  tragacanth  is  used.  On 
this  dissimilarity  being  discovered,  of  couse 
this  new  gum  was  supposed  to  be  valueless,  and 
many  tons  were  for  a  long  time  lying  at  the 
East  India  Company's  warehouse  totally  unsale- 
able. It  might,  however,  be  usefully  applied  in 
some  other  purpose.    The  natives  of  India  make 


BEKZODf,  OR  BENJAUIN  TBKB. 


653 


mnaj  luei  of  it  bwdea  giving  it  to  Uuir  hotMs 


A  patent  has  been  recently  taken  ant  in  Lon- 
don, for  applying  the  mncUage  eztnoted  from 
the  Med  of  tiie  eaiob  tiee,  commonly  called  St 
John's  bnad.  Thia  Is  of  m  etroDg  a  gammy 
oonaiatency,  that  one  pound  of  thia  ia  aud  to 
produce  an  equal  eflect  with  eight  poanda  of 
gam  Senegal,  and  nine  or  ten  poanda  of  gtim 

The  seeda,  after  being  dirested  of  th«r  skins 
by  the  agency  of  solphurie  add,  are  dried,  and 
then  ground  in  a  mill,  and  the  powder  thus 
obtained  is  the  mucilaginoua  matter. 

Bbheoim,  or  Behiamin  Tkbb  (itsrrax  hmxoin). 
Natnial  family  ^maeea;  detandria,  aumogjmia. 


of  LinncDS.  This  tree  b  a  native  of  Sumatra. 
It  is  of  quick  growth,  and  attains  a  considerablB 
height.  The  stem  sends  off  many  strong,  round 
branches,  which  are  covered  with  a  whitish, 
downy  bark.  The  leaves  ate  oblong,  entire, 
tapering  to  a  point,  smooth  on  the  upper  surface, 
and  downy  on  the  under;  and  they  stand  slter- 
nately  upon  short  footstalks.  The  flowers  are 
prodoced  in  bunches,  and  usnally  hang  all  on 
t)te  same  Nde,  upon  short,  slender  pedicles. 
The  ttdyx  is  short,  beU-shaped,  and  downy. 
The  corolla  is  mooopetalous,  dovmy,  and  of  a 
grayish  colour.  The  fruit  is  a  pnlpy  pericarp, 
eontaining  one  or  two  oval  compressed  nuts. 

The  tree  b^ns  to  afford  benzoin  in  the  uxth 
year  of  its  age,  or  when  the  trunk  has  acquired 
a  diameter  of  seven  or  eight  inches.  The  bark 
is  then  cnt  through  longitudinally,  or  somewhat 
obliquely  at  the  origin  of  ths  principal  lower 
branches,  from  which  tbe  drug  exudes  In  aliquid 
state;  and  by  exposure  to  the  son  and  air,  soon 
concretes,  when  it  is  scraped  off  horn  the  bark 
with  aknife  orchissel.  The  quantity  of  benzoin 
which  one  tree  afibrds,  never  exceeds  three 
pounds;  nor  are  the  trees  found  to  sustain  the 
sfiects  of  these  annual  incisions,  longer  than  ten 
or  twelre  years.  Ths  benzoin  which  issues  first 
from  the  wounded  bark,  is  the  purest,  being 
soft,  extremely  fragrant,  and  very  white;  that 
which  is  less  esteemed,  is  of  a  I»ownish  colour. 


very  hard,  and  mixed  with  rarious  impurities, 
which  it  acquires  during  its  long  continnance  on 
the  trees.  There  are  thiee  kinds  distinguished 
according  to  purity  and  lightness  of  colour;  the 
best  being  white,  and  the  Inferior  of  a  dork  or 
deep  brown  oolour.  In  Arabia,  Peina,  and 
other  parts  of  tha  Elaat,  the  coarser  kinds  are 
consumed  for  frunigating  and  perfuming  the 
temples,  and  for  destaiying  insects.  The  benzoin 
found  in  the  shops  in  this  country,  is  In  Isrge 
brittle  masses,  composed  partly  of  white,  partly 
of  yellowish,  or  light  brown,  and  often  also  of 
darker  coloured  pieces.  This  resin  has  very  little 
taste,  impressing  on  the  palate  only  a  slight 
swsetness;  but  its  smell,  especially  when  Tubbed 
or  heated,  is  extremely  fragrant  and  agreeable.' 
It  totally  disaolTBs  in  rectified  spirit  of  wine,  the 
impurities  excepted,  into  a  deep,  yellowish,  red 
liquor;  and  in  this  state  discovers  a  degree  of 
warmth  and  pungency,  as  well  ss  sweetness.  It 
imparts  to  water  also  a  eonsideiable  shan  of  its 
fr^rance,  and  a  slight  pungency :  the  filtered 
liqnor  gently  exhaled,  leaves  not  a  resinons  or 
mncilaglnous  extract,  but  a  ctystsllins  matter, 
amounting  to  one-tenth,  or  one-eighth  of  the 
henaoin.  Exposed totheactionofheatinaretort, 
it  yields  a  quantity  of  a  light  semi-crystallized 
matter,  which  is  boizolc  acid.  This  has  an  acid- 
ulous taste,  and  all  the  peculiarodour  of  benzoin.' 
Benzoin  is  supposed  to  possess  little  medicinal 
virtues,  and  is  used  chiefly  to  give  a  flavour  to 
pectoral  mixtures.  It  is  emplt^ed  In  ths  pre- 
paration of  perAimes. 

Storax,mStyraxTrw(i^/raieoffieinaU).  Thisis 
another  species  of  the  some  gennB,andis  anative 
of  Italy  and  the  Levant.  It  usually  att^ns  the 
height  of  twenty,  feet.  The  stem  sends  off  many 
strong  branches,  which  ore  covered  with  a  roughish 
bark  of  a  gray  colour.  The  leaves  are  broad, 
elliptical,  entire,  slightly  pointed,  smooth  above, 
and  underneath  covered  with  a  whitish  down. 
The  flowcis  are  lat)^,  white,  and  disposed  in 
clusters  upon  short  peduncles,  terminating  the 
branches.  The  corolla  is  monopetalous,  and 
divided  into  five  lanceolate  segments.  The  frnit 
is  a  nut,  contained  in  a  pulpy  pericarp. 

This  tree  was  first  cultivated  in  England  by 
Gerard;  and  although  it  is  indigenous  to  many 
of  the  southern  parts  of  Europe,  yet  ths  resin 
which  it  produces  is  only  to  be  obtained  in  per- 
fection from  treesof  the  some  spedw  gniwingin 
Asiatic  Turkey.  The  storax  issues  in  a  fluid 
state  from  incisions  made  In  the  bark  of  the 
trunk,  or  branches  of  the  tree;  and  as  it  vras 
formerly  the  custom  to  collect  and  export  this 
gum  remn  in  reeds,  it  obtwted  the  name  of  cala~ 
mite  ttyrax. 

There  are  two  kinds  nsnally  kept  in  the  shops, 
one  is  in  insular,  compact  masses,  free  from 
impurities,  of  a  yellowisb,  or  reddish  brown 
colour,  and  interspersed  with  whitish  tesn,soroa- 
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what  like  gum  ammoniac^  or  benzoin;  it  is 
extremely  fragrant,  and  readily  melts  with  heat. 
The  other  kind  is  in  large  masses,  very  light, 
and  bears  no  external  resemblance  whateyer  to 
tlie  former,  as  it  seems  almost  wholly  composed 
of  dirty  saw  dust,  merely  caked  together  by  the 
resinous  matter;  and  though  much  less  esteemed 
than  the  purer  kinds  of  storax,  yet  when  freed 
from  the  woody  part,  it  is  said  to  possess  more 
fragrance,  and  is  superior  to  the  other.  It  is 
readily  dissolved  in  rectified  spirits.  It  imparts 
to  water  in  which  it  has  been  infused,  a  deep, 
jrellow  colour,  a  slight  odour,  and  balsamic  taste; 
by  distillation  it  gires  out  more  of  its  fragrance, 
but  does  not  yield  an  essential  oil.  The  spirit- 
uous solution  gently  distilled  off  from  the  filtered, 
reddish  liquor,  brings  over  with  it  very  little  of 
the  fragrance  of  the  storax,  while  the  remaining 
resin  is  more  fragrant  than  the  finest  storax  in 
the  tear.  The  pure  resin  distilled  without  addi- 
tion yields,  along  with  an  empjrreumatic  oil,  a 
portion  of  benzoic  acid,  similar  to  the  flowers  of 
benzoin. 

Among  the  ancients  storax  was  a  common 
medicine,  and  was  generally  used  in  coughs, 
colds,  asthma,  and  other  affections  of  the  chest. 
In  modem  practice,  howeyer,  it  is  seldom  em- 
ployed, except  like  benzoin,  with  which,  indeed, 
it  is  almost  identical,  as  a  pleasing  perfume,  and 
to  giye  flayouT  to  other  medicines. 

Cretan  Cistus  (eU^ua  ereHcua),  Natural 
family  cUtineas;  pofyandrtay  monogynia^  of  Lin- 
ncus.  This  handsome  shrub  seldom  rises  to  any 
considerable  height;  it  is  coyered  with  a  dark 
coloured  bark,  and  sends  off  seyeral  simple 
branches.  The  leaves  are  oblong,  pointed,  waved, 
rough,  viscous,  and  stand  in  pairs  upon  short 
footstalks.  The  flowers  are  produced  in  succes- 
sion at  the  extremities  of  the  branches,  in  June 
and  July.  They  are  laige,  of  a  purplish,  red 
colour,  marked  with  dark  spots  at  the  base  of 
each  petal,  and  stand  on  short  peduncles.  The 
corolla  is  composed  of  five  petals,  large,  round, 
pink  coloured,  and  very  evanescent.  The  seeds 
are  contained  in  a  round  capsule. 

Tills  shrub,  which  is  a  native  of  Candia,  and 
some  of  the  islands  of  the  Archipelago,  was  first 
cultivated  in  England  by  Miller,  in  1781,  and  is 
now,  along  with  seversl  other  species  of  the  same 
genus,  very  generally  cultivated  as  an  ornamental 
garden  shrub. 

Almost  all  the  species  abound  with  a  glutinous 
liquor,  which  exudes  from  the  leaves  in  summer; 
and  from  the  dstua  creticiu,  the  substance  known 
onder  the  name  of  labdanunn,  is  collected.  This 
is  done  in  Candia  by  an  instrument  called  there 
erffogtiriy  made  in  Uie  form  of  a  rake,  to  which 
several  leathern  thongs  are  fixed  instead  of  teeth, 
and  with  which  the  leaves  of  the  shrub  are 
lightly  brushed  backwards  and  forwards,  so  that 
the  fluid  labdanum  may  adhere  to  the  leather. 


from  which  it  is  afterwards  scraped  off  wiA 
knives,  and  formed  into  regular  maases  for  expo^ 
tation.    As  this  substance  is  observed  to  isrn 
most  copiously  during  the  hottest  weather,  the 
method  of  coUecting  must  be  performed  whfn 
the  intensity  of  the  sun's  heat  renders  it  a  venr 
laborious  and  troublesome  employment.     Three 
sorte  of  labdanum  have  been  described  by  sathon^ 
but  only  two  are  now  to  be  met  wiUi  in  the 
shops.    The  best,  which  is  very  rare,  is  in  dark 
coloured  masses,  of  the  consistence  of  a  soft 
plaster,  growing  still  softer  on  being  handled; 
the  other  is  in  long  rolls,  coUed  up  much  harder 
than  the  preceding,  and  not  so  dark.     The  fint 
has  commonly  a  small,  and  the  last  a  large 
admixture  of  fine  sand,  which  in  the  lahdanum 
examined  by  the  French  Academy,  amounted  to 
three-fourths  of  the  mass.    It  is  scarcely,  indeed, 
to  be  collected  pure,  independently  of  demgned 
abuses,  the  dust  blown  on  the  plant  by  winds, 
from  the  loose  sands  among  which  it  grows,  hang 
retained  by  the  tenaceous  juice.    The  soft  kind 
has  an  agreeable  smell,  and  a  highly  pungent, 
bitterish  taste;  the  hard  is  much  weaker.     Rec- 
tified spirit  of  wine  dissolves  nearly  the  whole 
of  pure  labdanum  into  a  golden  coloured  liquor. 
On  infusing  labdanum  in  water,  it  impregnates 
the  fluid  considerably  with  ite  smell  and  taste; 
and  in  distillation  with  water,  there  comes  over 
a  fragrant,  essential  oil. 

By  the  anciente,we  are  told  that  the  labdawm 
was  collected  by  combing  the  beards  and  thighs 
of  goats  who  browsed  upon  the  cistus,  and  to 
whose  hair  the  drug  was  found  to  adhere;  another 
method  of  gathering  it  was  by  throwing  cords 
over  those  shrubs  which  produce  it.  This  sub- 
stance was  formerly  much  employed  as  a  medi- 
cine in  coughs  and  affections  of  tiie  chest;  now, 
however,  ite  use  is  confined  to  the  compositioD 
of  plasters,  to  be  applied  externally. 

Balsam    of  Gilead  (amyris   GiUadensiaj, 
Natural  family  teninntacem;   ockmdria^ 
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gyniiiy  of  Linneus.  This  tree  attidns  the  height 
of  fourteen  feet.  Ite  branches  are  numerous, 
spreading,  and  crooked.  The  wood  is  white^ 
soft,  and  covered  with  a  smooth,  ash  coloured 
bark.  The  leaves  are  smaU,  few,  commonly 
consistinf^  of  one  pair  of  pinnc  with  an  odd  on« 
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at  the  top.  T]ie  pinn«  are  sessile,  inversely 
oTate,  entire,  and  of  a  bright  green  colour.  The 
flowers  are  scattered  upon  the  branches,  and  are 
of  a  white  colour;  the  calyx  is  permanent;  the 
corolla  consists  of  four  white  petals;  the  fruit  is 
drupaceous,  roundish,  oral,  opening  by  four 
valves,  and  containing  a  smooth  nut. 

According  to  Mr  Bruce,  this  tree  is  a  native 
of  Abyssinia,  growing  among  the  myrrh  trees 
behind  Azab,  all  along  the  coast  to  the  straits  of 
Rabelmandeb.  It  is  said  to  have  been  early 
transplanted  into  the  south  of  Arabia,  and  into 
Judea,  one  thousand  years  before  the  queen  of 
Saba,  who,  according  to  Josephus,  gave  this 
tree  among  other  presents  to  king  Solomon. 

Theophrastus,  Dioscorides,  Pliny,  and  even 
the  Arabian  physicians,  supposed  this  balsam  to 
be  the  produce  of  Judea  only;  and  hence  it 
seems  to  have  received  the  name  of  balsam  of 
Judaicnm,  or  balm  of  Gilead. 

There  is  another  species  nearly  allied  in  char- 
acter, the  atnyris  opobalsamumy  which  produces 
the  balsam  of  Mecca.  This  species  has  pinnated 
leaves,  with  sessile  leaflets.  It  grows  near 
Bederhunin,  a  village  between  Mecca  and  Medina, 
in  a  sandy,  rocky  soil,  confined  to  a  small  tract 
about  a  mile  in  length,  and  attains  the  height  of 
fifteen  feet. 

The  balsamic  juice  of  those  trees  issues  spon- 
taneously from  fissures  in  the  bark;  but  it  is 
p:enerally  obtained  by  artificial  incisions.  The 
balsam  now  imported  into  Europe  is  reported 
to  be  principally  collected  between  Mecca  and 
Medina.  "The  bark,"  says  Mr  Bruce,  "is  cut  by 
an  axe  when  the  juice  is  in  its  strongest  circu- 
lation in  July  and  August,  and  the  beginning  of 
September.  It  is  then  received  into  a  small 
earthen  bottle,  and  every  day's  produce  gathered 
and  poured  into  a  larger,  which  is  kept  closely 
corked.  The  juice,  when  first  received  into  the 
bottle  or  vase,  from  the  wound  from  which  it 
issues,  is  of  a  light  yellow  colour,  apparently 
turbid,  in  which  there  is  a  whitish  cast,  which, 
I  apprehend,  are  the  globules  of  air  that  pervade 
the  whole  of  it  in  its  first  state  of  fermentation; 
it  then  appears  very  light  upon  shaking.  As  it 
settles  and  cools,  it  turns  clear,  and  loses  that 
milkiness  which  it  first  had  when  flowing  from 
the  tree  into  the  bottle.  It  then  has  the  colour 
of  honey,  and  appears  more  fixed  and  heavy, 
them  at  first.  After  being  kept  for  years,  it 
grows  of  a  much  deeper  yellow,  and  of  the  colour 
of  gold.  I  have  some  of  it  which  I  got  from 
the  Cadi  of  Medina,  in  1768,  it  is  now  still  deeper 
in  colour,  full  as  much  so  as  the  yellowest  honey. 
It  is  perfectly  fluid,  and  has  lost  very  little  either 
of  its  taste,  smell,  or  weight.  The  smell  at  first 
is  violent^  and  strongly  pungent,  giving  a  sensa- 
tion to  the  brain,  like  that  of  volatile  salts  when 
rashly  dra^vn  up  by  an  incautious  person,  l^is 
lasts  in  proportion  to  its  fi^eshness;  for  being 


neglected,  and  the  bottle  uncorked,  it  quickly 
loses  this  quality,  as  it  probably  will  at  last  by 
age,  whatever  care  is  taken  of  it."  The  balsam 
which  one  tree  yields  is  very  small,  and  the  col- 
lection of  it  is  tedious  and  troublesome;  hence, 
it  is  so  very  scarce,  that  the  genuine  balsam  is 
very  rarely,  if  ever,  exported  in  a  commercial 
way.  The  best  balsam,  according  to  Alpinus,  is 
at  first  turbid,  and  white,  of  a  very  strong  pun- 
gent smell,  like  that  of  turpentine,  but  much 
sweeter,  and  more  fragrant,  and  of  a  bitter,  acrid, 
astringent  taste;  on  being  kept  for  some  time,  it 
becomes  thin,  limpid,  lights  of  a  greenish  hue, 
and  then  of  a  gold  yellow,  after  which  it  grows 
thick,  like  turpentine,  and  loses  much  of  its 
fragrance.  Some  compare  the  smell  of  this 
balsam  to  that  of  citrons;  others  to  that  of  a 
mixture  of  rosemary  and  sage  flowers.  The 
chief  mark  of  its  goodness  is  said  to  be  founded 
on  this,  that  when  dropped  on  water,  it  spreads 
itself  all  over  the  surface,  forming  a  thin  pellicle, 
tough  enough  to  be  taken  up  on  the  point  of  a 
pin,  and  at  the  same  time  impregnating  the 
water  with  its  smell  and  flavor r.  This  last  is 
not,  however,  to  be  depended  upon,  as  several 
other  resinous  fluids  and  oil  of  juniper  produce 
the  same  appearances. 

Tills  article  was  highly  valued  even  among 
the  earliest  races  of  mankind.  We  read  in  the 
scriptures,  that  balm  and  myrrh  were  carried  by 
the  Ishmaelites  to  Ilgypt,  and  this  formed  one 
of  the  earliest  articles  of  trade  among  the  Eastern 
nations.  By  them  it  was  esteemed  not  only  for 
its  perfume,  but  for  its  supposed  medicinal  vir- 
tues, which  latter  were  estimated  very  highly. 
The  sacred  prophet  exclaims,  "  Is  there  no  balm 
in  Gilead?  Is  there  no  physician  there?  Why 
then  is  not  the  health  of  the  daughter  of  my 
people  recovered?"  Even  in  the  present  day, 
its  medicinal  virtues  are  highly  extolled  in  the 
East;  and  it  is  in  so  much  request,  tliat  the  gen- 
uine balm  is  to  be  procured  with  great  difficulty. 

In  Turkey,  it  is  not  only  in  high  esteem  as  a 
medicine,  but  also  as  an  odoriferous  ingredient, 
and  a  cosmetic  for  the  skin.  Lady  Mary  Wortley 
Montague,  mentions  that  she  tried  its  effects  as 
a  cosmetic,  and  found  that  it  was  of  so  stimulat- 
ing a  nature,  that  the  day  after  using  it  her  face 
became  i^d  and  swollen,  which  affection  contin- 
ued for  three  days. 

In  modem  European  practice  it  is,  however, 
very  lightly  esteemed,  being  placed  upon  a  level 
with  the  other  turpentine  balsams. 

Elesii  Treb  (amyris  eiemij.  This  tree 
is  of  the  same  family  as  the  above,  but  is  a 
native  of  Carolina  and  South  America.  In  dry 
weather,  and  especially  at  fiill  moon,  incisions 
are  made  in  the  bark,  from  which  a  resinous 
juice  flows,  and  is  lefl  to  harden  in  the  snn«  It 
comes  to  this  country  in  long,  roundish  cakes, 
generally  ^vrapped  up  in  flag  leaves.    The  best 
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is  softifih,  somewhat  transparent,  of  a  pale,  I 
whitish,  yellow  colour,  inclining  a  little  to  green, 
of  a  strong,  not  unpleasant  smell,  resembling 
somewhat  that  of  fennel.  It  is  readily  soluble 
in  alcohol,  and  appears  to  be  a  composition  of  a 
resin  and  essential  oil.  At  present  it  is  held  in 
attle  estimation  in  medicine;  but  it  is  used  some- 
times for  the  composition  of  varnishes. 

Mastic  Tree  (pistacia  lerUiseus).     Natural 
family  terddntacece ;  dioecia,  pentandria,  of  Lin- 
ncus.    This  tree,  which  seldom  exceeds  a  foot  in 
diameter,  rises  ten  or  twelve  feet  in  height.    It 
is  covered  with  a  smooth  brown  bark,  and  towards 
the  top  sends  off  numerous  branches.    The  leaves 
are  regularly  pinnated,  and  consist  of  several 
pairs  of  narrow,  ovate,  opposite  pinme,  closely 
attached  to  the  common   footstalk,  which  is 
winged,  or  supplied  with  a  narrow,  foliaceous 
expansion.    The  male  flowers  are  placed  in  an 
open  catkin,  and  the  female  upon  the  common 
peduncle,  in  alternate  order.    The  flo wei-s  appear 
in  May;  and  the  fruit,  wliioh  is  an  oval,  smooth 
nut,  ripens  In  August. 

This  tree  is  a  native  of  the  south  of  Europe, 
and  the  Levant.    According  to  Evelyn,  it  was 
introduced  into  Britain  in  1664;  but  in  this 
country  it  is  of  slow  vegetation,  and  seldom 
healthy  enough  to  give  a  complete  idea  of  the 
plant  in  its  natural  situation;  nor  does  it  here, 
with  the  diminished  solar  heat,  afford  any  gum. 
Mastic  is  a  resinous  substance  collected  in  the 
form  of  tears;  it  is  of  a  very  pale  yeUow  colour, 
liaving  but  little  smell,  and  scarcely  any  taste. 
It  forms  the  baaas  of  several  dyeing  varnishes,  is 
one  of  the  ingredients  used  in  fumigations,  and 
is  considered  to  be  efficacious  in  promoting  a 
healthy  state  of  the  mouth :  for  this  latter  pur- 
pose it  is  held  in  much  esteem  by  the  Turks, 
Greeks,  and  all  the  people  of  the  Levant,  who 
constantly  chew  it.    Hence  it  takes  its  name; 
mastic  being  derived  from  masHcare,  to  masti- 
cate.   The  women  of  Scio,  Smyrna,  and  Con- 
stantinople, have  almost  always  a  piece  of  it  m 

their  mouths.  , 

This  is  the  most  celebrated  production  ot^  tne 
island  of  Scio,  and  of  so  much  importance  is  it 
considered  there,  that  the  inhabitants  of  the  vil- 
lages that  furnish  it,  had,  when  under  theii- 
Turkish  masters,  many  peculiar  pri  vileges.  They 
acknowledged  no  other  chief  than  the  aga,  or 
lord  who  farmed  that  production;  they  were 
exempt  from  contributing  their  labour  gratui- 
tously on  public  occasions,  being  obliged  only 
to  convey  the  mastic  to  the  town,  and  to  furnish 
beasts  of  burden  to  this  aga  when  he  travelled 
about  the  vUlages  in  order  to  collect  it.    "We 
had  an  opportunity,"  says  M.  Olivier,  "of  seeing 
the  aga  on  his  tour,  preceded  by  military  music, 
followed  by  several  tchocadars,  and  surrounded 
by  a  great  number  of  villagers,  eager  to  attend 
on  him.    Had  we  not  been  previously  informed. 


we  should  much  rather  have  taken  him  for  a 
military  commander,  than  a  simple  farmer   of 

taxes. 

In  order  to  obtain  the  mastic,  numerous  inci- 
sions are  made  in  the  trunk  and  principal  branches 
of  the  tree,  during  five  days  in  the  middle  of 
July.    A  liquid  juice  gradually  exudes  from 
these  incisions;  this  thickens  by  exposure  to  the 
air  so  immediately,  as  mostly  to  adhere  to  the 
tree  in  the  form  of  drops;  but  when  very  abun- 
dant, it  falls  to  the  ground  before  it  becomes  a 
concrete  substance.    The  former  kind  is  most 
esteemed;  it  is  detached  from  the  bark  with  a 
sharp  iron  instrument:  those  persons  who  are 
careful  in  collecting  it,  spread  cloths   on  the 
ground  under  the  trees,  that  the  juice  whidi 
falls  may  not  be  injured  by  coming  in  contact 
ydth  the  earth.    The  first  gathering  lasts  during 
eight  successive  days,  after  which  fresh  incisions 
are  made  in  the  tree,  and  they  are  untouched 
until  the  26th  of  September.    Then  the  second 
gathering  begins,  and  it  is  not  allowed  to  cut 
the  trees  any  more  that  season;  but  the  mastic, 
which  continues  to  run,  is  gathered  untU  the 
19th  of  November,  on  the  Monday  and  Tuesday 
of  every  week,  after  which  time  it  is  forbidden 
to  gather  this  production. 

The  culture  of  the  lentisk  is  simple,  and 
attended  with  little  trouble;  it  consists  much 
more  in  cleansing  than  in  turning  the  soil.  The 
cultivators  do  not  prune  this  tree,  but,  on  the 
contrary,  endeavour  to  T)ilevent  the  stem  from 
growing  in  a  handsome  form,  as  it  has  been  found 
from  experience  that  the  lentisks  which  trail, 
yield  much  mpre  mastic  than  those  the  stems  of 
which  are  straight  and  shooting. 

It  may  readily  be  imagined  that  all  the  Greeks 
in  tlie  island  would  gladly  have  become  cultira- 
tors  of  the  lentisk,  by  which  they  would  gain 
exemption  from  the  petty  and  harrassing  tyranny 
to  whieh  others  were  constantiy  subjected;  but 
while  it  was  prohibited  under  the  severest  pen- 
alties to  offer  the  mastic  for  sale  to  any  but  the 
aga  who  farmed  it,  the  cultivation  of  tiie  lentisk 
was  forbidden  out  of  the  limits  traced  by  the 

government. 

A  Turk  had  recourse  to  an  ingenious  stratagem 
by  which  he  evaded  the  law,  and  hoped  to  obtain 
some  of  the  advantages  acquired  by  tiie  cultiva- 
tion of  mastic.  He  grafted  tiielentisk  on  young 
turpentine  trees,  and  had  the  satisfaction  of  find- 
ing that  these  grafts  succeeded  perfectly  well. 
To  his  astonishment,  however,  a  few  years  after- 
wards, on  making  incisions  on  the  trees,  a  liquid 
flowed,  which  combined  with  tiie  odour  and 
other  qualities  of  the  mastic  the  unchanging 
fluidity  of  turpentine. 

The  quantity  of  mastic  imported  mto  this 
country,  and  retained  for  home  consumption,  in 
1830,  was  13,644  lbs.  It  is  admitted  under  a 
duty  of  65.  P«r  cwt.;  its  present  price  var}nng 


TURPENTINE  TREE. 


fttjm  4t.  Od.  to  S4.  OJ.  for  the  some  qnan- 
tity. 

A  smell  qnantity  of  inferior  maitic  is  brought 
fromEitypt. 

Mastic,  like  nil  other  resins,  is  solnhle  in  alco- 
hol and  oil  of  turpentine,  nnd  la  scarcely  acted 
upon  hy  wftter;  it  becomes  by  mastication  soft 
and  tougli,  like  Ind id-rubber.  A  small  part  of 
it  do™  not  diseolre  in  a  spiritnous  TDenstmnm, 
and  this  portion  much  reeembles  caontchonc  in 
its  properties. 

TimpENTiint  TiiBB  {pistaeia  Ur^ntJm*). 
This  is  another  species  of  the  aamE  genns  as  the 
foregoing;  hnt  it  attains  a  much  liuyer  height, 
with  nnmerons  spreading  branches.  The  leaves 
■re  pinnated,  otsI,  and  tanceolate;  the  flowers 
are  csgcntially  the  same  as  the  other  species.  It 
is  n  natire  of  Barbary  and  the  south  of  Enrcpe, 
and  has  been  cultivated  in  BriUin  for  about  a 
century;  and  if  plnnted  ^^inst  a  wall,  beare  our 
winlera  very  well.  The  Cypms  or  Chian  tur- 
pentine is  procured  by  wounding  the  bark  of  the 
trunk  of  this  tree  in  several  places  during  the 
month  of  July,  leaving  a  space  of  about  three 
inches  between  each  wound;  from  these  the  tur- 
pentine issues,  and  is  received  upon  stones  which 
are  placed  at  the  bottom  of  the  tree  for  this  pur- 
pose, and  upon  which  it  becomes  so  much  con- 
densed by  the  coldness  of  the  night,  as  to  admit 
ofbeingscraped  off  with  a  knife  in  the  morning, 
which  is  always  to  be  done  before  the  sun  rises. 
After  this,  in  order  to  free  it  of  all  extraneous 
mixture,  it  is  again  liquified  by  the  sun's  heat, 
and  passed  through  a  strainer  when  it  is  fit  for 
nse.  The  !>e8t  Chian  turpentine  is  generally  about 
the  consiBtence  of  thick  honey,  very  tenacious, 
clear,  and  almost  transparent;  of  awhite  colour. 
Inclining  to  yellow,  and  a  fragrant  smell;  moder- 
ately warm  to  the  taste,  but  free  from  acrimony 
and  bittemeas.  The  quantity  of  this  turpen- 
tine produced  from  each  tree,  is  very  inconsider- 
able, not  more  than  two  pounda  being  procured 
from  six  large  trees  of  sixty  years  of  age.  In 
consequence  of  its  scarcity,  it  ia  not  unfreqnently 
adulterated  with  other  turpentines. 

Resin  and  essential  oil  of  turpentine  are,  how- 
ever, procured  abundantly  from  the  pine  tribe; 
and  these  trees  afford  the  turpentine  of  com- 
merce, and  that  also  used  in  medicine. 

Oil  of  turpentine  is  a  powerful  stimulant,  both 
taken  internally,  and  used  externally  on  the 
skin.  It  is  employed  as  a  purgative,  diuretic, 
anthelmintic,  and  antispasmodic;  and  externally 
for  the  cure  of  rheumatiEm,  and  local  pains  and 
swellings. 

^KisurnvToLO  (Tolitiferabahiamm},  Na- 
tural femily  lomeMaeta;  deMndrin,  monogynia, 
of  LinniEus.    The  tree  which  yields  the  balsam 

•  This  tree  wu  Bhortljr  alluded   to  under  another 


of  Tolu  is  a  native  of  South  America,  and  growi 
to  a  otmsiderable  height.    It  sends  off  numeroni 


large  branchea,  and  is  covered  with  a  rough, 

thick,  grayish  bark.  The  leaves  are  ovate.entire, 
pointed,  dtemate,  of  a  light  green  colour,  and 
stand  upon  short  footstalks.  The  Sowers  an 
numerous  in  latei-al  racemes ;  the  calyx  hell- 
shaped  ;  the  corolla  five-petalled,  and  whitish ; 
the  fruit  a  round  berry.  It  grows  in  Tolu,  a 
province  of  Spanish  America,  and  the  balsam  is 
exported  in  little  gourd  ahells.  This  is  obtaioed 
by  making  incisions  in  the  bark  of  the  tree ;.  aa 
the  gum  flows  out  it  is  collected  in  spoons  of 
black  wax,  and  then  deposited  in  vessels,  where 
it  hardens-  This  substance  is  of  a  reddish  yellow 
colour,  somewhat  transparent,  and  of  a  thick 
consistence.  Its  smell  is  fragrant,  resembling 
that  of  lemons ;  its  taste  it  warm  and  sweetish. 
and  on  being  chewed,  it  adheres  to  the  teeth. 
Thrown  into  the  fire  it  immediately  liquifies, 
takes  flame,  and  disperaes  its  agreeable  odoui-. 
It  does  not  dissolve  in  water,  yet  if  boiled 
it  tor  two  or  thres  hours  in  a  covereil 
vessel,  the  water  receives  its  odoriferous  smell. 
With  the  asaistance  of  mucilage  it  unites  witb 
watar,  so  ea  to  form  a  milky  solution.  It  dis- 
solves entirely  in  spirit  of  wine,  and  easily  mixes 
with  distilled  oils,  but  less  easily  with  those  of 
the  expressed  kind.  Distilled  without  anyaddi- 
it  produces  not  only  an  empyraumatic  oil, 
of  a  pale  dark  colour,  but  sometimea  also  a  small 
portion  of  acidulous  flakes,  resembling  flowers 

In  modem  practice,  this  balsam  is  not  employed 
for  any  decided  virtues  it  may  possess,  but  ia 
chiefly  used  to  impart  a  flavour,  and  a  slight 
stimulating  quality  to  pectoral  medicines.  It  is 
used  in  tincture,  as  a  syrup  for  these  purposes. 

CoPAiVA  Tbbb  (eopaifera  ogMnalU).  Natnml 
family  Itguminoece;    deeandria,  monogynia,  of 
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LiDDKUs.    This  ia  an  elegant  tree,  attainjiig  a 
coDsiderable  lieight,and  diriding  into  Dumerous 


btaneh«fl.  The  bark  is  rough,  and  of  &  dark 
hTDwn  colour;  the  leaves  ore  pinnated,  conusting: 
of  four  piur  of  pjnnie,  laige,  ovate,  pointeH, 
Boniewhat  narrowed  on  ooe  side,  and  placed  upon 
short  footstalks.  The  floweta  are  hidbII,  of  a 
whitish  hue,  and  produced  in  terminal,  branched 
spikes.  The  fruit  ia  an  oval  pod,  of  two  valves, 
pointed  with  part  of  the  remaining  atyle.  It 
contains  one  egg-«bap«d  seed,  involved  in  a  ber- 
ried aril  las. 

This  tree  is  a  native  of  Brazil,  and  some  of 
the  neigbbonring  Islands  of  South  America;  and 
it  btaid*  to  have  been  disoovered  in  Terra Firma, 
in  large  woods,  with  those  trees  wliich  afford 
several  other  balsams,  as  those  of  Tolu  and  Pern. 
The  balsam  ofcopaiba,  or  copuva,  is  the  reunons 
jaice  of  this  tree,  obtuned  by  making  incisions 
near  the  base  of  its  trunk,  extending  not  only 
through  the  bark,  but  into  the  substance  of  the 
wood,  whence  the  balsam  immediately  issues,  and 
at  the  proper  season  flows  in  such  abundance, 
ihot  sometimes  in  three  hours  twelve  pounds 
liave  been  procured.  The  older  tteea  afford  the 
best  balsam,  and  yield  it  two  or  three  Umes  in 
the  same  year.  The  balaani  supplied  by  the 
young  and  vigoioua  trees,  which  abound  with 
the  most  juice,  is  crude  and  watery,  and  ia  there- 
fore accounted  less  valuable.  While  flowing 
from  the  tree,  this  balsam  b  a  coloarleas  fluid; 
in  time,  however,  it  acquires  a  yellowish  tinge, 
and  the  consistence  of  oil;  but  though  by  age 
it  has  been  found  thick,  like  honey,  yet  it  never 
becomes  solid,  like  other  resinous  flnids.  Some- 
tiroes  an  inferior  sort  is  met  with,  thick,  and  not 
at  all  transparent,  and  generally  having  a  quan- 
tity of  turbid,  watery  liquor,  at  the  bottom. 
This  is  probably  either  adulterated  by  the  mix- 
tnre  of  other  substances,  or  has  been  extracted 
by  decoction  from  the  bark  and  branches  of  the 
tree,its  amell  and  taste  being  much  less  pleasant 
than  the  gennine  resin.  The  pure  TiBlsam  has  a 
moderately  agreeable  smell,  and  a  bitterish,  bit- 

■  WoodviHe'*  Medical  Botaur. 


iog  taste,  of  considerable  duration  in  the  inon*.!k 
It  dissolves  entirely  in  rectified  spirit,  e^peciallv 
with  the  addition  of  a  litUe  alkali,  which  sola- 
tion  has  a  veiy  fragrant  smell.  Distilled  with 
water  it  yields  nearly  half  its  weight  of  ft  lias- 
pid,  essential  oil;  and  in  a  strong  heat,  witfaonl 
addition,  a  blue  oil. 

This,  like  the  other  bolsami^  ia  nearly  allied 
to  the  turpentines.  It  is  reckoned  a  useful  and 
powerful  medicine  in  aflectiona  of  the  moconii 
and  serons  membranes  in  pulmonary  complaint^ 
where  there  is  a  cough  and  copious  discharge 
from  a  relaxed  state  of  the  membranes,  and  in 
weakness  and  ulcerations  of  the  urinary  organs. 
It  is  also  a  powerful  diuretic,  and  has  been 
employed  In  dropdea.  Its  efi«4s,  howerer,  are 
rather  irritating  and  heating,  and  on  this  aceonnt 
its  use  is  less  advisable  in  diseases  of  an  iaflam- 
matoiy  tendency.  It  is  of  a  laxative  nature^ 
and  has  been  found  uaeful  in  certuu  cases  of 
piles,  and  weaknesses  of  the  intestiues.  The 
dose  is  from  one  to  two,  or  three  tea-spoonfuls. 
As  it  proves  nauseous  to  most  palates,  it  is  often 
formed  into  an  einulrion  with  pounded  almonds 
or  a  thick  solution  of  gum  Arabic 

Pbsu  Bauam  (ayrotylonPfndfiitmJ.  Deeat- 
dria,  monogynia,  of  Linnsus.  This  tree  is  a 
native  of  the  warmest  ports  of  South  America, 
and  is  remarkable  for  its  el^ant  appearance. 
Evety  part  of  it  abounds  with  resinous  juice; 
even  the  leaves  are  iiill  of  transparent  reunow 
pointa,  like  those  of  the  orange  tree.  The  bal- 
sam, as  brought  to  this  conntry,  is  commonly 
of  the  conustenoe  of  thin  honey,  of  a  reddish 
brown  colour,  inclining  to  black;  an  agrecabk 
aromatic  smell,  and  a  very  hot,  biting  taste.  It 
is  said  to  be  obtained  by  boiling  the  cuttings  of 
the  twigs  in  water,  and  skimming  off  with  a 
spoon  the  balsam  which  swims  on  the  top.  fiy 
incision  the  tree  yields  a  much  more  fr^;rant 
white,  or  colonriess  balsam,  which,  wheu  thick- 
ened by  the  heat  of  the  son,  forms  the  i«d  or  diy 
balsam  of  Peru;  but  it  is  veiy  rarely  used  in 
Britain,  and  almost  never  is  to  be  met  with  in  ths 
shops.  Peruvian  balsam  consists  of  a  volatile 
oil,  resin,  and  benzoic  acid;  it  is  entirely  soluble 
in  alcohol,  and  in  essential  oils ;  water  disaolns 
part  of  the  benzoic  add,  and  fixed  oil  combines 
with  the  remn.  It  may  t>e  suspended  in  water  by 
trituration  with  mucilage,  or  yolk  of  egg.  It 
isawarm,aromalJc  medicine,  oonuderably  hotter, 
and  more  stimulating  than  copaivs,  and  is  used 
in  similar  complain  ta.  It  is  also  used  sometinies 
as  an  external  application  to  foul  and  indolent 
ulcers,  and  in  rheumatic  pains. 

Opopo[UX,orRoDaHPARsiiir.  Natural  family 
umieUiftnB ;  ptntandria,  digynia,  of  Linncni. 
This  plant  belongs  to  the  poisuip  genus.  Ths 
root  is  perennial,  thick,  fleshy,  and  tapering  liki 
thegardenpar^ip.  The  stalk  is  strong,  blanched, 
rough  ton-ards  the  bottom,  and  rises  to  the  b^ebt 
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of  seven  or  eight  feet.  The  leaves  are  pinnated, 
consisting  of  several  pairs  of  pinnie,  which  are 
oblong,  serrated,  and  towards  the  base  appear 
unformed  on  the  upper  side.  The  flowers  are 
small,  of  a  yellowish  colour,  and  terminate  the 
stem  and  branches  in  flat  umbels.  The  fruit  is 
elliptical,  compressed,  and  divided  into  two  parts 
containing  two  flat  seeds,  encompassed  with  a 
narrow  border.  It  is  a  native  of  the  south  of 
£urope,  and  flowers  in  June  and  July.  It  was 
cultivated  in  this  country  in  1781,  by  Miller, 
who  observes  that  its  roots  are  large,  sweet,  and 
accounted  very  nourishing,  and  recommends  it 
for  cultivation  as  an  esculent  vegetable.  It  bears 
the  cold  of  any  climate  well,  and  sometimes 
matures  its  seeds,  its  juice  also  manifesting  some 
of  those  qualities  for  which  it  was  at  one  time 
so  celebrated;  but  it  is  only  in  the  waim  regions 
of  the  East,  and  where  this  plant  is  a  native, 
that  its  juice  concretes  into  the  gummy,  resinous 
drug,  called  opoponax,  which  means  ''all  juice, 
and  a  cure  for  all  complaints.'' 

This  substance  is  obtained  by  means  of  inci- 
sions made  at  the  bottom  of  the  stalk  of  the 
plant,  from  which  the  juice  gradually  exudes, 
and  hardens  into  a  gum.  That  which  is  imported 
from  Turkey  and  the  East  Indies,  is  in  the  form 
of  little  round  drops  or  tears;  but  more  com- 
monly iu  irregular  lumps,  of  a  reddish  yellow 
on  the  outside,  with  specks  of  white,  internally 
of  a  paler  colour,  and  frequently  variegated  witli 
large  white  pieces. 

This  gum  resin  has  a  strong,  disagreeable 
smell,  and  a  bitter,  acrid,  somewhat  nauseous 
taste.  It  readily  mingles  with  water,  by  tritur- 
ation into  a  milky  liquor,  which,  on  standing, 
deposits  a  portion  of  resinous  matter,  and  becomes 
yellowish.  With  rectified  spirits  it  forms  a  gold 
coloured  tincture,  which  tastes  and  smells  strongly 
of  the  gum. 

Formerly,  this  substance  was  much  employed 
by  physicians,  and  esteemed  for  its  purifying, 
cleansing,  and  aperient  virtues;  but  as  it  was 
commonly  prescribed  in  conjunction  with  other 
medicines,  its  real  effects  are  not  very  well  ascer- 
tained. More  modem  experience  has  nearly 
altogether  discarded  it  as  a  medicine  of  little 
power.  Dr  CuUen  classes  it  with  the  antispas- 
modic or  nervous  dmgs,  and  prescribed  it  in 
hypochondriacal  aflections,  uterine  diseases,  and 
asthma,  connected  with  a  sluggish  habit  of  body. 
It  still  continues  a  famous  medicine  in  the  East, 
and  is  reckoned  a  cure  for  all  diseases. 

GALBAVJjuCbubonffalbanutnJ,  Natural  family 
umbellifercB;  pentandria,  digynia,  of  Linnceus. 
This  is  a  perennial  plant,  a  native  of  Africa. 
The  stem  is  shining,  smooth;  the  leaflets  ovate, 
wedge-shaped,  acute,  and  finely  serrated  on  the 
edges.  The  umbels  of  the  flowers  are  few,  the 
seeds  shining.  The  whole  plant  abounds  vrith 
a  milky  juice,  which  sometimes  spontaneously 


exudes  from  the  joints  of  the  old  plants;  but  is 
more  frequently  obtained  by  cutting  them  across 
some  inches  above  the  root.  The  juice  which 
flows  from  the  wound  soon  hardens,  and  forms 
the  gum  galbanum,  which  comes  to  this  country 
from  Syria  and  the  Levant.  The  best  sort  con- 
sists of  pale  coloured  pieces,  about  the  size  of  a 
hazel  nut,  which  upon  being  broken,  appear  to 
be  composed  of  clear  white  tears,  of  a  bitterish, 
acrid  taste,  and  a  strong  peculiar  smell.  But  it 
most  commonly  occurs  in  agglutinated  masses, 
composed  of  yellowish,  and  reddish,  clear,  white 
tears,  which  may  be  easily  torn  asunder;  of  the 
consistence  of  firm  wax,  softening  by  heat,  and 
becoming  brittle  by  cold,  and  mixed  with  seeds 
and  leaves. 

Galbanum  is  almost  entirely  diffusible  in 
water,  but  the  solution  is  milky;  nor  does  wine 
or  vinegar  dissolve  it  perfectly.  When  distilled 
with  water,  a  considerable  quantity  of  essential 
oil  is  obtained,  in  the  proportion  of  six  drams 
of  oil  to  one  pound  of  the  gum. 

The  ancients  were  acquainted  with  this  sub- 
stance; and  Pliny  describes  it  under  the  name 
of  bitbanion.  It  is  reconmiended  by  the  older 
physicians  in  pectoral  complaints,  and  exter- 
)ially  as  a  cure  for  swellings  of  the  glands,  and 
to  promote  their  suppuration. 

Indian  Rubber  Tree  (siphonia  elasticaj. 
Natural  family  ettphorbiaceoe ;  moncscia^  mono- 


CaoiitrhoiM*. 

delphiOf  of  Linnsus.  This  is  a  large,  straight 
tree,  growing  to  the  height  of  fifty  to  sixty  feet, 
at  the  upper  part  sending  off  numerous  branches, 
covered  with  rough  bark.  The  leaves  are  placed 
on  long  footstalks;  they  are  ^temate,  elliptical, 
and  somewhat  pointed;  entire,  veined,  smooth, 
and  on  the  under  side  whitish.  The  flowers  are 
male  and  female  on  the  same  tree,  small,  and 
stand  on  dividing  racemes  at  the  end  of  the 
branches.  The  capsule  is  large,  woody,  three- 
celled,  and  contains  oval  spotted  seeds.  This  tree 
is  a  native  of  South  America,  and  grows  abun- 
dantly in  the  woods  of  Guiana,  in  the  province  of 
Quito,  and  along  the  borders  of  the  river  Ama- 
zon, in  the  kingdom  of  Mexico.  The  juice  of 
this  tree  furnishes  the  well  known  substance 
called  Indian  rubber,  or  caoutcliouc. 
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This  substance  is,  however,  furnished  by  other 
trees,  as :  exeoBcariay  ctgallochoy  hippomaney  mana- 
nella,  hura  crepitans^  sapium  aucuparium,  plu- 
kenetia  volubUiSy  jatrophas  mahoea^  and  omphch 
leus. 

This  substance  was  little  known  iu  Europe 
till  the  Yoyage  of  M.  Condamine,  in  1750,  into 
the  interior  of  South  America,  where  he  exam- 
ined the  tree;  and  on  his  return  laid  a  descrip- 
tion of  it,  and  the  manner  of  preparing  the  gum, 
before  the  French  Academy.  The  mode  in  which 
the  juice  is  obtained  by  the  natives,  is  by  mak- 
ing incisions  through  the  bark  of  the  lower  part 
of  the  trunk  of  the  tree,  from  which  the  fluid 
resin  issues  in  great  abundance,  appearing  of  a 
milky  whiteness  as  it  flows  into  the  vessel  placed 
to  receive  it,  and  into  which  it  is  conducted  by 
means  of  a  tube  or  leaf,  fixed  in  the  incisions, 
and  supported  with  clay.  On  exposure  to  the 
air,  this  milky  juice  gradually  thickens  into  a 
soft,  reddish,  elastic  resin.  To  suit  the  different 
pui-poses  for  which  it  is  employed  in  South 
America,  the  caoutchouc  is  shaped  into  difFerent 
forms;  but  it  is  commonly  brought  to  Europe 
in  that  of  pear-shaped  bottles,  which  are  said  to 
be  formed  by  spreading  the  juice  of  the  siphonia 
over  a  proper  mould  of  clay,  and  as  soon  as  one 
layer  is  dry  another  is  added,  till  the  bottle  be 
of  the  thickness  desired.  It  is  then  exposed  to 
a  dense  smoke,  or  to  a  fire,  until  it  becomes 
so  dry  as  not  to  stick  to  the  fingers,  when,  by 
means  of  certain  instruments  of  iron  or  wood, 
it  is  ornamented  on  the  outside  with  various 
figures.  This  being  done,  it  remains  only  to 
pick  out  the  moulds,  which  is  easily  effected  on 
their  being  first  softened  with  water. 

Caoutchouc  is  insoluble,  and  consequently 
impervious  to  water,  alcohol,  and  most  fluids. 
Some  of  the  essential  oils  dissolve  it;  but  its 
elasticity  and  other  properties  are  thereby  lost. 
Two  solvents  have  been  discovered  for  it,  ether 
and  naphtha,  or  essential  oil  of  tar.  The  natives 
of  South  America  have  long  been  in  the  habit 
of  using  this  juice  for  a  variety  of  purposes. 
They  collect  it  chiefly  in  the  rainy  season, 
because,  though  it  exudes  at  all  times,  it  flows 
then  most  abundantly.  The  inhabitants  of 
Quito  prepare  a  kind  of  cloth  of  it,  which  they 
apply  to  the  same  purposes  as  the  Mackintosh 
fabrics,  so  common  now  in  this  country. 

They  also  form  it  into  flambeaux,  which  give 
A  beautiful  light,  and  emit  an  odour  which  is 
not  unpleasant  to  those  who  are  accustomed  to 
use  them;  but  Europeans  are  annoyed  by  the 
foetid  smell  which  they  difiiise.  One  of  them 
an  inch  and  a  half  in  diameter,  and  two  feet 
long,  will  bum  during  twelve  hours. 

Though  not  used  directly  in  medicine,  caout- 
chouc is  found  of  essential  service  for  the  con- 
struction of  several  medical  instruments,  for 
which  its  softness,  pliancy,  and  its  power  of 


resisting  the  various  fluids  of  the  body,  renden 
it  extremely  appropriate. 


CHAP.  Lir. 

GARDEN  FLOWERS — HYACINTH,  TUUP,  &C 

Wb  have  hitherto  treated  of  vegetables  nsefb! 
to  man,  it  remains  to  consider  those  which  are 
peculiarly  adapted  for  ornament.    AlmocFt  ereiy 
vegetable  production  has  an  aspect  of  beanty, 
and  no  ornaments  can  exceed  those  which  the 
generality  of  floweiing  plants  possess.    Whetlier 
we  consider  the  splendour,  variety,  and  delicacy 
of  their  colour,  the  symmetry  and  minute  detail 
of  their  proportions ;  the  gracefulness  of  single 
simple  form,  or  the  gorgeous  luxuriance  of  their 
grouped  masses.    If  to  this  we  add  the  delicious 
odour  which  they  constantly  and  spontaneously 
difi^use,  we  need  not  wonder  that  flowers  should 
be  universal  favourites,  and  that  we  should  find 
them  ornamenting  the  humblest  cotta^  as  well 
as  the  proudest  palace. 

By  long  and  judicious  cultivation,  garden 
flowers  undergo  as  remarkable  changes  as  take 
place  so  strikingly  in  culinary  vegetables.   They 
increase  in  size,  in  depth,  and  variety  of  colour, 
and  even  change  their  forms.      One    of   the 
most  remarkable  changes  is  that  of  their  becom- 
ing what  is  called  double.    That  is,  the  number 
of  petals  of  the  corolla  increase  many  fold,  as  in 
the  rose,  and  anemone,  while  the  stamens  and 
pistils,  or  organs  of  fructification,  become  almost 
or  entirely  obliterated,  or  converted  into  petals. 
To  many  tastes,  perhaps,  the  simple  and  appro- 
priate forms  of  the  native  flowers  are  more 
beautiful  than  this  artificial  monstrosity,  yet  it 
cannot  be  denied,  but  that  the  tints  and  lux- 
uriant aspect  of  many  flowers  are  decidedly 
improved  by  cultivation.     Hence  has  arisen  an 
artificial  standard,  among  florists,  of  judging  of 
flowers,  which  has  been  called  the  **  canons  of 
criticism."     As  suited  for  every  day  domestic 
ornaments,  flower  gardens,  or  plots,  or  borders, 
should  be  situated  near  the  house,  so  as  easy 
access  may  be  obtained  to  them,  or  if  not  closely 
adjoining  to  the  house,  tliey  may  be  placed  so 
as  to  be  seen  from   the  windows.    A  south 
situation,  or  one  inclining  to  the  south-west, 
south-east,  or  east,  is  most  desirable.  When  the 
space  is  limited,  horizontal  or  gentle  sloping 
borders  will  be  found  most  convenient,  while  on 
the  other  hand,  if  the  grounds  are  more  exten- 
sive, a  waved  irregular  surface  will  afford  the 
greatest  scope  for  taste  in  arrangement.    The 
surface    should    be  rather  elevated,  not  low, 
sufficiently  sheltered  from  the  winds,  yet  open 
and  free  to  the  sun,  not  over^iadowed  or  covered 
with  trees,  or  other  high  foliage.    A  few  elet^t 
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shrubs,  and  one  or  two  trees^  may  be  scattered 
through  the  scene  for  the  purposes  of  shelter  and 
shade,  but  in  general  most  of  either  of  these  two 
last  are  injurious  to  the  proper  culture  of  flowers. 
Sometimes  the  evergreen  hedge  will  produce  all 
the  shelter  requisite. 

The  subsoil  should  by  no  means  be  wet. 
Flowers,  in  general,  thrive  well  in  a  common 
garden  soil,  a  foot  to  eighteen  inches  deep,  not 
either  too  rich,  or  too  light  and  gravelly.  For 
some  kinds,  however,  a  deep  moist  soil,  and  for 
others,  a  light  arenaceous  is  preferable.  Bulbous 
flowers,  in  genera],  do  best  in  light  sandy  earth, 
though  some  require  a  stronger  and  richer  soil. 
The  primrose  tribe  f primula  J  require  a  loamy 
earth,  heath  plants  a  mixture  of  moss  earth. 
The  spaces  between  the  flower  beds  may  either 
be  of  turf,  or  sandy  gravel,  or  paved  with  flags 
or  bricks.  The  plants  are  arranged  in  mingled 
flower  borders,  partly  according  to  their  size,  and 
partly  according  to  colour.  The  tallest  are 
planted  in  the  back  part,  those  of  middling  size 
occupy  the  centre,  and  those  of  humble  growth 
are  planted  in  front  The  beauty  of  a  flower 
border,  when  in  bloom,  depends  very  much  on 
the  tasteful  disposition  of  the  plants  with  regard 
to  colour.  By  intermingling  plants  which  flower 
in  succession,  the  beauty  of  the  border  may  be 
prolonged  for  some  weeks;  groups  of  plants  of 
the  same  species,  all  in  flower  at  the  same  time, 
have  also  a  tasteful  efl«ct.  A  supply  of  water 
is  essential  to  an  artificial  cultivation  of  flowers; 
where  a  pond  or  reservoir  can  be  introduced  into 
the  flower  garden,  it  will  not  only  add  to  the 
beauty,  but  to  the  facility  of  cultivation.  Many 
aquatic  plants  of  great  beauty  may,  by  this 
means,  be  also  cultivated.  Herbaceous  flower 
plants  are  put  into  the  ground  generally  in 
spring  or  autumn,  but  any  perennial  plimt  may 
be  safely  removed  after  it  has  done  flowering,  or 
produced  seed.  Biennials  or  annuals  may  be 
planted  at  almost  any  season,  before  they 
I&ave  begun  to  throw  up  flower  stems.  Bien- 
nials, however,  are  generally  sown  early  in 
autumn,  in  the  flower  garden  nursery,  and  trans- 
planted either  late  in  the  same  season,  or  early  in 
the  following  spring  to  where  they  are  to  flower. 
Annuals  are  commonly  sown  in  spring,  where 
they  are  finally  to  remain,  but  many  species 
grow  much  stronger  when  sown  in  autumn. 
Some  attention  is  also  requisite  to  manage  the 
flower  garden  to  perfection.  As  the  stalks  of 
flowering  plants  shoot  up  they  generally  require 
thinning  and  props  for  support,  and  the  blossom 
both  of  plants  and  shrubs  no  sooner  expands 
than  it  begins  to  wither,  and  must  be  cut  ofl^ 
unless  as  in  some  instances  they  are  to  be  left 
for  the  beauty  of  their  fruit.  Weeding,  water- 
ing, stirring  the  soil,  and  trimming  the  grass,  and 
sorting  the  gravel  walks,  are  all  necessary  for 
neatness  and  the  proper  growth  of  the  plants. 


Every  two  or  three  yean  the  perennial  flowers 
should  be  taken  up  and  reduced  in  size,  and 
the  beds  or  borders  trenched,  adding  short 
manure  completely  rotted.  After  the  lapse  of 
several  years,  if  it  can  be  conveniently  managed, 
the  upper  soil  should  be  removed,  and  replaced 
by  fresh  loamy  mould.  Most  flowers  thrive 
well  in  fresh  common  loam  without  manure ; 
and  to  such  as  require  a  deep  rich  soil,  manure 
may  be  added  at  the  time  of  trenching,  or  chang- 
ing the  soil.  Peat  earth,  sand,  clay,  and  Hme 
may  also  be  added  to  such  plants  as  require  par- 
ticular soils. 

Many  tender  plants  and  shrubs  growing  in  the 
open  air  require  protection  during  winter.  Alpine 
plants  require  protection  from  cold  dry  winds, 
and  this  may  be  done  by  covering  them  with 
snow,  and  thus  imitating  their  natural  condition; 
or  in  absence  of  this,  head  glasses  or  frames  are 
to  be  put  over  them  in  winter,  and  screens  or 
shades  to  keep  them  from  the  summer  heat. 
The  roots  of  many  plants  require  protection 
from  frost,  and  this  may  be  done  by  covering 
them  several  inches  thick  with  ashes,  rotten  tan 
refuse,  or  litter;  mats  or  portable  glass  cases  will 
protect  tender  plants  from  rain,  high  winds,  and 
hail  stones.  Oreat  care  is  necessary  to  protect 
plants  placed  in  pots  from  frost,  and  this  is  done 
by  plunging  them  in  dry  soil,  tan,  or  sand.  Climb- 
ing plants  require  to  be  supported  by  poles  or 
rods.  All  flies,  caterpillars,  snails,  slugs,  and  sucli 
vennin  must  be  destroyed,  and  no  plan  is  more 
efficacious  for  this  purpose,  in  the  flower  garden, 
than  carefully  hand-picking  the  plants.  Among 
insects  the  difi^nt  species  of  plant  lice 
(aphides)  are  the  most  insidious  and  destruc- 
tive. 

Flowers  may  be  preserved  for  a  considerable 
time  fresh  after  they  have  been  cut  from  the 
plant  by  immersing  the  cut  ends  in  water,  moist 
earth,  or  sand,  or  moistened  moss.  They  may 
also  be  revived  when  partially  withered,  by 
sprinkling  them  with  water,  and  putting  them 
under  a  bell  glass  or  inverted  flower  pot.  If  this 
fails,  immerse  their  ends  in  water  heated  to  80^ 
or  sprinkle  them  with  spirit  of  wine,  or  ether ; 
flowers,  when  newly  transplanted  either  into 
the  ground  or  into  pots,  require  a  large  sup- 
ply of  water,  and  to  be  shaded  from  the  sun's 
rays  for  several  days  until  they  fully  take  root  in 
their  new  position. 

Besides  herbaceous  flower  plants,  there  are  a 
variety  of  shrubs  and  trees,  both  indigenous  and 
exotic,  which  are  conducive  to  ornament.  We 
shall  first  treat  of  the  herbaceous  class. 

The  Hyacinth,  hyadnthus  orientalis.  Natural 
family,  asphodelece;  hexandria,  monogynia  of  Lin- 
nsus.  This  plant  is  a  native  of  the  Levant,  and 
grows  in  abundance  about  Aleppo  and  Bagdad. 
It  obtained  its  name  from  the  Grecian  youth 
Hyacinthus,  wiio  was  iabled  to  have  been  slain 
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by  Apollo,  «ind  chan<»cd  to  this  flower.  The 
root  is  a  tunicated  bulb,  the  leaves  are  broad  and 
fp^en;  the  flower-stalk  rises  from  the  centre,  the 
corolla  is  fiinnel-shaped,  and  half  cleft  into  six 
portions,  the  flowers  point  in  all  directions 
aronnd  the  scape,  which  is  erect.  It  appears  to 
liave  been  first  caltivated,  as  a  garden  flower,  by 
the  Dutch,  most  probably  about  the  beginning  of 
the  sixteenth  century,  soon  after  the  revival  of 
commerce  in  the  west  of  Europe,  when  that  enter- 
prising nation  began  to  trade  on  the  eastern 
shores  of  the  Mediterranean  and  the  Archipelago. 
In  Britain  it  was  cultivated  by  G«rard  in  1696. 
The  hyacinth  is  one  of  the  most  esteemed  of 
garden  flowers.  It  is  not  only  graceful  in  form, 
but  brilliant,  beautiful,  and  varied  in  colour,  and 
possesses  an  odour  little  inferior  to  the  carna- 
tion. It  bears  the  climate  of  Britain  well,  and 
is  of  very  easy  culture.  In  its  native  coun- 
tiy  it  flowers  in  February,  here  in  March  and 
April. 

There  are  innumerable  varieties  of  this  flower. 
Grerard  mentions  the  single  and  double  blue,  the 
purple,  and  the  white.  In  1629,  Parkinson 
enumerates  eight  varieties,  while  the  Haerlem 
gardeners  distinguish  not  less  than  2,000,  and 
generally  publish  catalogues  of  them  from  year 
to  year.  As  the  taste  or  rage  for  this  flower  has 
at  present  abated,  the  Dutch  and  English  cata- 
logues contain  only  a  few  hundred  varieties  with 
names.  They  are  arranged  as  double  blues, 
whites,  reds,  and  yellows,  and  single  varieties  of 
the  same  colour.  The  blue  and  red  colours  are 
the  most  common,  the  yellow  most  rare.  At 
first  the  single  hyacinth  only  was  cultivated,  but 
about  the  banning  of  the  last  century  attention 
was  paid  to  double  flowers  by  Peter  Voerhelm, 
whose  first  double  flower  he  called  Mary,  but 
which  is  now  lost ;  his  third  flower  he  called 
the  king  of  Great  Britain,  which  is  now  looked 
upon  as  the  oldest  double  hyacinth.  It  was 
held  in  such  esteem  at  one  time,  that  the  usual 
price  for  a  single  bulb  was  1,000  florins^  or  £100 
sterling.  Up  to  the  middle  of  last  century  the 
greatest  attention  was  paid  at  Haerlem  to  rais- 
ing new  sorts  of  double  flowers,  and  for  a  parti- 
cular root  £200  have  not  unfrequently  been 
given.  Since  that  period,  however,  the  taste  for 
tliis  and  other  bulbs  has  considerably  declined, 
so  that  at  present  there  are  few  sorts  that  exceed 
£10;  the  average  price  is  from  one  to  ten  shill- 
ings a  bulb  for  the  fine  sorts,  and  what  are 
called  the  common  mixtures  ore  sold  from  £2 
to  £8  a  hundred.  To  preserve  these  varieties 
requires  much  care  and  management.  Under 
bad  treatment  a  variety  degenerates  in  two  or 
three  ^'^ears;  in  Holland  some  have  been  preserved 
nearly  a  century. 

The  criterion  or  qualities  requisite  in  a  fine 
double  plant  are  as  follows.  The  stem  should 
bo  strong,  tall^and  erect,  supporting  the  numer- 


ous lai^  bells,  each  supported  by  a  aJiort  xn^ 
strong  peduncle,  or  foot-stalk  in  a  horixontaJ 
position,  so  that  the  whole  may  have  a  compact 
P3rTamidal  form  with  the  crown  or  uppermost 
flower  perfectly  ei-ect.  The  flowers  should  be 
large  and  perfectly  double,  that  is,  well  filled 
with  broad  bold  petals  appearing  to  the  eye, 
rather  convex  than  flat  or  hollow.  They  should 
occupy  about  one  half  the  length  of  the  stem. 
The  colour  should  be  clear  and  bright,  whether 
plain  red,  white,  or  blue,  or  variously  intermixed 
and  diversified,  the  latter  ^ving  additional  lustre 
and  elegance  to  this  beautiful  flower.  Strong 
bright  colours  are,  in  general,  preferred  to  sodi 
as  are  pale. 

Hyacinths  are  propagated  by  seed,  in  order 
to    obtain    new  varieties,  and  by  offsets   for 
continuing  approved  sorts.    The  seed  should  be 
selected  from  the  best  specimens  of  plants,  sudi 
as  have  strong  straight  stems,  and  a  r^ular  well 
formed  pyramid  of.  bells,  not  perfectly  single, 
but  rather  approaching  to  double.    The  seed 
should  not  be  gathered  till  it  is  perfectly  blade. 
It  is  to  be  sown  in  the  latter  end  of  October,  or 
the  beginning  pf  March,  about  half  an  indi 
below  the  &ur&&  of  the  soil,  in  a  deep  box  filled 
with  good  garden  mould  mixed  with  sand.    It 
requires  no  watering,  and  nothing  but  to  be  kept 
clear  of  weeds  and  frost  till  it  has  remained  in 
the  ground  two  years.    On  the  approach  of 
winter  it  must  then  have  an  additional  stratum 
of  the  compost  placed  upon  it  about  half  an  inch 
thick,  and  in  the  third  year,  in  the  month  of 
July,  the  roots  may  be  taken  up,  dried,  and 
treated  in  the  same  manner  as  lai^  bulbs  or 
ofi^ts.     Some    of  the  roots  will  flower  the 
fourth  year,  one  half  of  them  the  fifth,  and  the 
whole  in  the  sixth.    The  cultivator  genenlly 
thinks  himself  fortunate  if  one  half  of  the  plants 
that    first   appeared  are  in  existence  at  thb 
period,  and  if  he  can  at  least  find  one  flower  in 
five  hundred  deserving  a  name  or  place  in  h 
curious  collection,  he  may  rest  perfectly  content. 
Ofi^sets  are  to  be  separated  from  the  parent  bulb, 
and  planted  out  separately  in  the  beginning  of 
October,  in  an  open  space,  in  rows  of  about  two 
inches  deep,  upon  a  bed  raised  about  six  or  eight 
inches  above  the  common  level.  The  soil  should 
be  sandy  and  well  pulverized ;  it  is  also  advisable 
to  elevate  the  bed  somewhat  in  the  middle  so 
as  to  throw  ofi^  the  rain.    The  surface  of  the 
bed  should  be  strewed  occasionally,  and  kept  free 
from  weeds,  and  protected  from  severe  frosts. 
The  ofisets  will  blossom  weakly  the  seorad 
year,  but  in  the  third  tolerably  strong. 

Of  the  full  grown  roots,  those  which  have 
attained  the  age  of  four  or  five  years  bloom 
stronger  in  this  country  than  any  other.  After 
this  they  generally  decline,  either  by  dividbg 
into  offsets,  or  diminishing  in  sise  and  stroigth, 
but  in  Holland,  perhaps  owing  to  the  peculiari- 
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ties  of  the  soil  and  climate,  the  same  bulb  has 
been  known  to  produce  blossoms  twelve  or  thir- 
teen times,  nor  is  it  ever  known  to  die  merely 
vrith  age.  The  bed  on  which  they  are  to  be  placed 
should  have  a  dry  and  airy  sheltered  situation; 
two  feet  of  the  surface  soil  should  be  taken 
away,  and  the  inferior  portion  trenched  to  the 
depth  of  nine  inches.  The  earth  above  is  to  be 
replaced  with  a  compost  of  one-third  coarse 
sea  or  river  sand,  one-third  iresh  earth,  and 
one-fourth  rotten  cow  dung,  at  least  two 
3^ears  old,  and  the  remainder  earth  of  decayed 
leaves.  This  compost  is  to  be  placed  in  a 
sloping  direction  towards  the  sun.  The  roots 
are  to  be  planted  from  the  middle  of  Q^ber 
to  the  middle  of  November.  On  plantmg  the 
roots,  the  surface  of  the  bed  should  be  covered 
with  a  little  fresh  sandy  earth  about  an  inch 
thick,  raked  perfectly  smooth,  and  have  the 
exact  situation  for  every  bulb  marked  upon  it 
regularly,  mingling  the  colours  of  red,  and  blue, 
and  white,  the  yellows  being  classed  with  the 
latter.  On  planting  the  roots  they  should  be 
surrounded  with  a  little  clean  sand  to  prevent 
the  earth  adhering  too  closely  to  them,  the 
whole  are  then  to  be  covered  with  fresh  sandy 
earth  from  three  to  four  inches  deep,  according 
to  the  size  of  the  bulb.  The  bed  is  to  be  pro- 
tected from  severe  frosts  or  heavy  rains  by  some 
covering.  The  plants  begin  to  show  their  flowers 
about  the  beginning  of  April. 

Those  which  thus  blow  early  should  be  shel- 
tered from  the  influence  of  the  sun,  for  if  too  much 
sun  falls  on  the  flower,  it  bleaches  and  tarnishes 
the  colour,  pai*ticularly  the  red  and  blue  varieties. 
By  judicious  shade  this  is  not  only  prevented, 
but  the  flower  is  kept  back  so  that  it  will  be  in 
full  bloom  with  others  which  come  out  later. 
It  is  necessary  to  afford  support  to  the  stems, 
and  this  is  done  by  inserting  small  sticks  or 
wires,  painted  green,  immediately  behind  the 
bulbs,  either  in  an  erect  position,  or  leaning 
a  little  backwards,  to  which  the  stems  are  to  be 
rather  loosely  tied  with  small  pieces  of  green 
worsted  as  soon  as  they  begin  to  bend,  or  are  in 
danger  of  breaking  with  the  weight  of  the  bells. 
This  operation  must  be  repeated  as  the  stems 
advance  in  height.  When  the  greater  part  of 
the  bed  comes  into  blow,  a  covering  or  awning 
should  be  stretched  over  the  whole,  so  as  to  pro- 
tect the  flowers  from  the  too  great  influence  of 
tlie  sun,  and  the  effects  of  wind  and  rains. 
This  awning  should,  however,  be  so  constructed 
as  to  fold  up,  or  be  opened  at  the  top  so  as  to 
allow  air  and  the  tempered  influence  of  the  sun 
in  slightly  clouded  weather,  and  in  the  morn- 
ings and  evenings.  The  bed  never  requires  to 
be  watered  at  any  period,  the  natural  rain  which 
falls  being  sufficient  after  the  time  of  planting 
both  for  the  roots  and  the  flowera.  After  the 
bloom  is  over,  the  dryer  the  plants  are  kept  the 


better.  As  this  sheltering,  however,  has  a  ten- 
dency to  weaken  the  bulbs,  it  should  not  be 
continued  more  than  a  couple  of  weeks  at  most, 
and  as  soon  as  the  full  blow  begins  to  decline 
the  bed  should  be  again  exposed  to  the  full 
action  of  the  sun  and  air.  In  Holland,  about 
three  or  four  weeks  after  the  bloom,  when  the 
plants  begin  to  assume  a  yellowish  decayed 
appearance,  they  take  up  the  roots,  and  cut  off 
the  stem  and  foliage  close  to  or  within  half  an 
inch  of  the  bulb,  but  leave  the  fibres  attached  to 
it.  They  then  place  the  bulbs  again  on  the  same 
bed  side  wise,  with  their  points  towards  the  north, 
and  cover  t^em  about  half  an  inch  deep  with 
dry  earth  or  sand  in  the  form  of  a  ridge,  or  little 
cover  over  each.  In  this  state  they  remain 
about  three  weeks  longer,  and  dry  or  ripen 
gradually,  during  which  time  as  much  air.  is 
admitted  as  possible,  but  the  bed  is  preserved 
from  heavy  rains  and  too  hot  a  sun.  At  the 
expiration  of  this  period  the  bulbs  are  taken  up, 
and  their  fibres,  which  are  become  nearly  dry, 
gently  rubbed  ofl^.  They  are  then  placed  in  a 
dry  room  for  a  few  days,  and  are  afterwards 
cleared  from  any  soil  that  adheres  to  them;  their 
looee  skins  are  taken  off,  with  such  ofisets  as 
may  be  easily  separated.  When  this  dresung 
is  finished,  the  bulbs  are  wrapped  up  in  separate 
pieces  of  paper,  or  buried  in  dry  sand,  where  they 
remain  till  the  return  of  the  season  of  planting. 
An  easier  though  not  so  safe  a  practice  is  to 
keep  the  bed  airy  and  rather  dry  for  about  two 
months,  till  the  stems  and  foliage  appear  nearly 
dried  up,  or  consumed.  The  bulbs  are  then  to 
be  taken  up,  cleaned  from  the  fibres  and  soil, 
and  preserved  in  sand  or  papers.  The  bulbds 
should  be  placed  in  an  airy  store-room,  and  not 
sufiered  to  touch  each  other;  they  are  best  aired 
when  placed  in  an  open  movable  lattice  work. 

Hyacinth  bulbs  are  liable  to  various  diseases, 
one  <»f  the  most  common  is  what  is  known  as 
the  ring  Hckness.  When  this  occurs  the  diseased 
part  must  be  cut  out,  and  if  the  disease  has  not 
penetrated  beyond  the  outside  coat,  the  bulb  will 
survive  this  operation,  but  it  is  now  only  fit  for 
producing  ofisets.  This  disease  is  very  pre- 
valent in  Holland,  and  is  attributed  to  a  fuC' 
gus,  the  spawn  of  which  comes  from  the  cow 
dung  used  as  manure.  The  hyacinth  delights 
in  a  sandy  soil,  and  saline  atmosphere,  and  on 
this  account  it  succeeds  best  near  the  sea  coast,  or 
situations  adjoining  the  sea.  In  more  inland 
parts  it  will,  generally,  be  found  necessary 
to  procure  an  annual  supply  of  fresh  imported 
bulbs,  in  order  to  make  good  the  losses.  Her- 
bert remarks,  *'my  experience  enables  me  to 
say,  that  the  nursery  man  in  the  neighbourhood 
of  London  may  produce  hyacinth  bulbs  equal, 
if  not  superior,  to  those  imported  from  Holland, 
though  perhaps  with  greater  loss  from  disease, 
owing  to  his  not  being  able  to  procure  the  dung  of 
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cattle  fed  upon  hard  food,  and  free  from  straw.'* 
Hyacinths  may  be  forced  by  planting  the  roots 
in  narrow  deep  pots,  filled  with  sandy  loam,  in 
October.  These  are  to  be  plunged  in  old  bark 
and  sand,  the  bulbs  will  soon  throw  down  roots, 
and  a  part  may  in  November  be  plunged  into 
bottom  heat,  when  they  will  blow  about  Christ- 
mas. A  succession  from  the  original  stem,  thus 
treated  will  afford  a  bloom  till  the  spring. 

Hyacinths  form  a  beautiful  ornament  when 
grown  in  glasses.  For  this  purpose  blue  or  any 
dark  coloured  glass  is  preferable  to  white,  because 
too  much  light  is  injurious  to  the  bulb.  The 
bulbs,  for  this  purpose,  should  be  put  into  earth 
in  October,  in  which  they  push  out  their  fibres 
more  regularly,  and  they  can  be  taken  up  as 
wanted,  washed  from  earth,  and  placed  in  the 
glass,  which  should  be  kept  in  a  warm  room  or 
store.  Soft  water  should  be  used,  and  the  glass 
is  to  be  filled  up  so  as  to  cover  a  quarter  of  an 
inch  of  the  bulb.  As  soon  as  the  water  becomes 
fetid  and  muddy  it  should  be  renewed.  When 
these  bulbs  have  done  flowering,  they  are  to  be 
removed  firom  the  glasses  with  all  their  leaves 
and  roots,  and  planted  in  an  appropriate  soil. 
When  the  leaves  have  completely  withered,  the 
bulbs  are  to  be  taken  up  and  preserved  dry  till 
the  latter  end  of  October,  when  they  may  be 
planted  in  beds  in  the  usual  manner.* 

Thb  Tulip  (tulipa  gemeriana).  Natural 
hxtiWy^  liliaeem;  kexandriay  monogyniOy  of  Lin- 
nieus.  This  celebrated  bulb  is  a  native  of  the 
Levant,  and  is  common  in  Syria  and  Persia. 
The  Persians  call  it  thaulyban^  hence  the  French 
tulipan,  and  tlie  English  tulip.  This  plant 
appears  to  have  been  brought  to  Europe  from 
Persia,  by  way  of  Constantinople,  in  1559,  and 
in  a  century  afterwards  to  have  risen  into  an 
object  of  considerable  trade  in  the  Netherlands. 
At  this  period,  indeed,  and  for  long  afterwards, 
a  sort  of  mania  for  this  and  other  bulbs  pre- 
vailed among  the  Dutch;  individual  bulbs  were 
not  unfrequently  sold  for  £500  and  upwards, 
and  immense  sums  of  money  lost  and  won  by 
speculations  in  this  favourite  flower.  In  Eng- 
land it  was  first  cultivated  by  Gamett,  who, 
according  to  Hakluyt,  obtained  the  roots  from 
Vienna. 

The  taste  in  England  was  at  its  height  about 
the  end  of  the  seventeenth  and  beginning  of  the 
eighteenth  century.  It  afterwards  declined,  and 
gave  way  to  a  more  extended  taste  for  various 
rare  plants  from  foreign  countries.  The  tulip, 
however,  is  still  extensively  cultivated  in  Hol- 
land, from  which  all  Europe  is  supplied  with 
bulbs.  It  is  also  still  raised  to  a  considerable 
extent  near  large  towns  in  England.  It  has, 
however,  lost  in  a  considerable  degree  that 
fiishionable    patronage  which  it  at  one  time 

*  Loudon,  Herbert,  &c. 


acquired,  and  of  consequence  the  prices  of  bulbs 
have  become  much  more  reasonable. 

The  natural  colour  of  the  petals  of  the  tnlip 
is  generally  of  a  uniform  hue,  either  white,  pur- 
ple, or  red.  The  object  of  culture  is  to  dirersif  y 
and  mix  colours  to  as  great  an  extent  as  possible. 
Hence  innumerable  varieties  liave  arisen. 

Mason's  liondon  catalogue  enumerates  six 
varieties  of  early  blowing  tulips;  four  perroquets 
or  middle  blowers,  twenty-two  double  sorta^  and 
upwards  of  600  sbigle,  tlie  last  being  the  only 
kind  valued  by  connoisseur  florists. 

The  beau  ideal  of  a  first  rate  tulip  is  tlius 
minutely  specified.    The  stem  should  be  stzoi^, 
elastic,  and  erect,  and  about  thirty  inches  abore 
the  sur&oe  of  the  bed.    The  flower  should  be 
large,  and  composed  of  six  petals.    These  should 
proceed  a  litUe  horizontally  at  first,  and  then 
turn  upwards,  forming  almost  a  perfect  cup, 
with  a  round  bottom,  raUier  widest  at  the  top. 
The  three  exterior  petals  should  be  rather  larger 
than  the  three  inferior  ones,  and  broader  at  their 
base;  all  the  petals  should  have  perfectly  entire 
edges,  free  from  notch  or  serrature.  The  top  of  esdi 
should  be  broad,  and  well  rounded;  the  ground 
colour  of  the  flower  at  the  bottom  of  the  cup 
should  be  clear,  white,  or  yellow;  and  the  various 
rich  coloured  stripes,  which  are  the  prindpel 
ornament  of  a  fine  tulip,  should  be  regular,  bold, 
and  distinct  on  the  margin,  and  terminate  in 
fine  broken  points,  elegantly  feathered  or  pen- 
cilled. 

The  centre  of  each  leaf  or  petal  sliould  con- 
tain one  or  more  bold  blotches  or  stripes,  inter- 
mixed with  small  portions  of  the  original  oi 
breeder  colour,  abruptly  broken  into  many  irre- 
gular, obtuse  points.  Some  florists  are  of  opinion 
that  the  central  stripes  or  blotches  do  not  con- 
tribute to  the  beauty  and  el^;ance  of  the  tulip, 
unless  confined  to  a  narrow  stripe  exactly  down 
the  centre,  and  that  they  should  be  perfectly 
fiiee  from  any  remains  of  the  original  or  breeder 
colour.  It  is  certain  that  such  appear  very  beau- 
tiful and  delicate,  e^dally  when  they  have  a 
regular,  narrow  feathering  at  the  edge;  but  the 
greatest  connoisseurs  in  this  flower  unanimously 
agree,  that  it  denotes  superior  merit  when  the 
tulip  abounds  with  rich  colouiing,  distributed  in 
a  distinct  and  regular  manner  throughout  the 
flower,  except  in  the  bottom  of  the  cup,  whicli, 
it  cannot  be  disputed,  should  be  a  clear,  bright, 
white  or  yellow,  fi^e  from  stiun  or  tinge,  in 
order  to  constitute  a  perfect  flower.  The  prin- 
cipal varieties  are  thus  arranged  and  character- 
ized. 

A  biz€irre  tulip  has  a  yellow  ground,  marked 
with  purple  or  scarlet,  of  diflerent  shades.  It 
is  called  flamed  when  a  broad  irregular  strips 
runs  up  the  middle  of  the  petals,  Mith  short, 
abrupt,  projecting  points,  branching  out  on  each 
side;  fine  narrow  lines,  called  arched  and  ribbed, 
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often  extend  from  this  broad  stripe  to  the 
extremity  of  the  leaves,  the  colour  generally 
appearing  strongest  in  the  inside  petals.  A  tulip 
with  this  broad  coloured  stripe,  which  is  some- 
times called  beamed  or  splashed,  is  at  the  same 
time  frequently  feathered  also. 

It  is  called  feathered  when  it  is  without  this 
broad  stripe,  but  yet  it  may  haye  some  narrow 
lines  joined  or  detached,  running  up  the  centre 
of  the  leaf,  sometimes  branching  out  and  curred 
towards  the  top,  and  sometimes  without  any 
spot  or  line  at  all;  the  petals  are  feathered  mors 
or  less  round  the  edges  or  margin,  inside  and 
out;  the  pencilling  or  feathering  is  heavy  or 
broad  in  some,  and  light  and  narrow  in  others^ 
sometimes  wiili  breaks  or  gaps,  and  sometimes 
close,  and  continued  all  round. 

The  Bybloemm  tulip  has  a  white  ground,  lined, 
marked,  striped,  or  variegated  with  violet  or 
purple,  only  of  various  shades,  and  whether 
feathered  or  flamed,  is  distinguished  by  the  same 
characters  and  marks  as  the  bizarre  tulip. 

The  Rose  tulip  is  variegated  with  rose,  scarlet, 
crimson,  or  cherry  colour,  on  a  white  ground; 
and  the  featliered  rose  is  to  be  distinguished 
from  the  flamed  by  the  rules  already  mentioned; 
the  rose  is  very  often  both  feathered  and  flamed. 

The  self  or  plain  colcured  tulip  is  either  uni- 
form white  or  yellow,  admitting  of  uq  further 
change. 

These  last  are  called  breeders,  and  are  procured 
from  seed.  On  being  cultivated  on  a  dry,  poor 
soil,  they  gradually  become  broken  up  or  varie- 
gated, and  thus  furnish  new  varieties.  The  time 
that  elapees  be£;>re  they  break,  varies  from  one 
to  twenty  years,  or  even  more;  while,  in  some 
instances,  this  change  never  takes  place  at  all. 
Various  plans  have  been  suggested  for  promoting 
and  expediting  the  breaking  up  of  these  selft  or 
breeders,  but  none  hitherto  tried  can  be  depended 
upon.  The  most  likely  is  the  fecundation  uf  one 
unbroken  by  the  pollen  of  a  variegated  tulip, 
liaving  previously  removed  the  stamens  of  the 
former  before  their  anthers  have  arrived  at  ma- 
turity. Some  florists  raise  seedlings  from  their 
choicest  flowers,  in  the  expectation  that  they 
will  break  up  sooner  than  seedlings  from  sel&. 
This  b  accordingly  found  to  be  the  case;  but,  in 
general,  the  plants  are  weaker  than  those  raised 
from  the  simple  or  natural  tulip,  the  varie- 
gated colour  being  undoubtedly  a  symptom  of 
disease  or  morbid  action  in  the  plant.  Frequent 
change  of  soil  and  situation  is  also  recommended 
as  a  means  of  expediting  the  variegation  of 
tulips.* 

In  raising  from  seed,  that  from  healthy  and 
strong  plants  is  to  be  preferred,  and  it  is  not  to 
be  gathered  till  the  pericarp  assutfies  a  brownish 
colour.    It  is  to  be  sown  in  the  same  manner  as 
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hyacinth  seed,  and  the  bulbs  similarly  treated. 
They  wiU  bloom  by  the  fourth,  flfth,  and  seventh 
years. 

Ofisets  should  be  planted  soon  after  they  are 
separated  from  the  parent  bulb  in  beds  of  fresh, 
sandy  loam,  with  a  little  rotten  cow  dung  placed 
from  seven  to  twelve  inches  below  the  surface, 
in  a  dry,  airy  situation,  from  two  to  four  inches 
deep,  according  to  the  size  of  the  roots.  The 
beds  should  be  elevated  six  or  eight  inches,  rather 
convex  in  the  middle,  and  should  be  furnished 
with  mats  and  hoops,  to  be  put  on  for  occasional 
protection  from  heavy  rains  and  severe  frosts. 

The  best  bulbs  are  those  which  have  not  lost 
the  brown  skin,  are  not  mouldy,  or  soft  at  the 
root  end,  and  ate  fiiU,  solid,  and  rather  pointed 
at  the  other.  Immediately  before  planting,  the 
brown  skin  is  to  be  carefully  stripped  ofi^,  so  as 
to  leave  the  root  perfecUy  bare,  meanwhile  cau- 
tiously avoiding  to  bruise  or  wound  the  root, 
especially  at  the  lower  end  where  the  fibres  aie 
formed,  which  is  very  tender  at  the  season  of 
planting.  The  soil  of  the  beds  should  be  a  rich 
loam,  of  rather  a  sandy  nature,  with  a  mixture 
of  cow  dung  manure.  These  beds  should  be 
prepared  in  October,  and  the  planting  should 
take  place  from  the  1st  to  the  lOth  of  Novem- 
ber. The  day  selected  should  be  dry,  and  the 
bulbs  are  to  be  planted  at  seven  inches  distance 
each  way:  from  five  to  seven  rows  form  a  splendid 
bed,  if  it  have  sufficient  corresponding  length. 
Each  root  should  be  enveloped  with  a  Uttk  clean 
sand,  and  then  covered  with  four  inches  of  mould 
for  the  larger  middle  roots,  decreasing  the 
depth  of  those  towards  the  edges  to  three  inches. 

By  the  end  of  February  every  healthy  plant 
will  be  visible  above  ground,  and  some  of  the 
earliest  sorts  from  two  to  three  inches  high.  Any 
distemper  or  canker  in  the  foliage,  either  above  or 
a  few  inches  below  ground,  should  be  in  a  dry 
day  cut  out  with  a  knife;  the  part  will  soon 
close  up  again.  If  the  sur&ce  of  the  bed  is  too 
close  and  stifi;  it  should  be  carefully  stirred  up. 
As  soon  as  the  earliest  flowers  appear  they  should 
be  shaded  from  the  sun,  so  as  to  preserve  their 
colQur,  and  retard  their  blowing,  as  directed  with 
regard  to  the  hyacinths.  The  mattings  or  cover- 
ings, should  also  be  applied  during  winds  or 
heavy  rains.  Tulip  beds  require  no  watering 
from  the  time  of  planting  till  the  taking  up  of 
the  roots,  even  in  the  driest  seasons;  but  moder- 
ate showers  may  be  admitted  both  before  and 
after  their  blowing  is  over.  In  early  spring, 
rain  is  necessary  in  order  to  promote  the  vigour 
of  the  plants. 

Tulips  will  bear  to  bo  covered  or  shaded  from 
light  longer  than  any  other  plant,  without  sus- 
taining any  injury.  ITius  they  will  bear  to 
be  covered  up  for  three  weeks  with  perfect 
safety. 

About  a  week  or  ten  days  after  the  full  blow 
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of  the  bed,  and  when  the  petals  of  many 
ilowers  begin  to  drop  off,  the  awnings  should  be 
taken  down  and  the  mats  replaced  as  before,  to 
throw  off  heavy  rains.  As  the  leaves  and  petals 
fall  off  from  a  plant,  the  seed  vessel  should  be 
immediately  broken  off  from  the  stem;  for  if 
suffered  to  remain,  it  will  delay  the  maturity  of 
it,  and  weaken  the  root  considerably.  The  bed 
may  remain  in  this  state  about  a  fortnight  longer, 
by  which  time  the  grass  or  foliage  will  become 
of  a  yellowish  brown;  and  two  or  three  inches 
of  the  top  of  the  stem  will  wither,  dry  up, 
and  become  purplish.  This  denotes  the  critical 
period  to  take  up  the  roots,  because  if  done 
earlier  they  will  be  weak  and  spongy,  and  if 
deferred  later,  their  juices  will  become  gross. 
This  will  be  apparent  at  the  succeeding  bloom 
by  too  great  a  redundance  of  colour  in  the  petals, 
and  the  flowers  being  what  is  generally  termed 
foul. 

The  early  dwarf  varieties  are  best  adapted 
for  forcing  in  pots  and  water  glasses.  The  bulbs 
are  to  be  treated  in  the  same  way  as  described 
for  hyacinths;  and  after  blowing,  they  are  to  be 
recovered  by  putting  them  into  earth.  Tulip 
bulbs  are  liable  to  few  diseases,  and  are  in  gen- 
eral healthy.  If  attacked  by  the  grub  or  wire- 
worm,  the  bulb  must  be  totally  removed,  and 
replaced  by  a  fresh  one.  A  fungus  sometimes 
attacks  the  bulb,  and  in  this  case  transplanta- 
tion into  a  fresh  soil  is  necessary. 

The  Ranunculus  (r.  asiaticvs).  Natural 
family  ranuneukusecg ;  pclyandriay  pofygynia^  of 
Linneus.  The  wild  ranunculus  crow  foot,  or 
butter  cups,  are  a  well  known  family  of  weeds, 
of  which  there  are  many  species.  The  garden 
ranunculus  is  esteemed  as  being  a  double  flower, 
and  as  possessed  of  great  beauty,  and  variety  of 
colours  of  the  numerous  petals.  It  is  a  native 
of  the  Levant.  The  leaves,  which  are  bipartite, 
spring  from  a  bunch  of  tubers.  The  stem  is 
erect,  branched,  and  the  flowers  are  terminal. 
It  was  introduced  into  Britain  by  Gerard,  in 
159G,  and  soon  became  a  favourite  in  the  flower 
garden.  No  flowejr  is  so  prolific  in  varieties. 
Maddock  enumerates  not  less  than  eight  hundred 
sorts;  and  he  states  that  a  variety  will  last  for 
twenty-five  years. 

The  necessary  qualities  of  a  perfect  double 
ranunculus  are  a  strong  straight  stem,  from 
eight  to  twelve  inches  in  height,  supporting  a 
large,  well  formed  blossom,  at  least  two  inches 
in  diameter;  consisting  of  numerous  petals,  the 
largest  at  the  outside,  and  gradually  diminishing 
in  size  as  they  approach  the  centre,  which  should 
be  well  filled  up  with  them.  The  blossom 
should  be  of  a  hemispherical  form;  its  compon- 
ent petals  should  be  laid  over  each  other  in  such 
a  manner  as  neither  to  be  too  close  and  compact, 
nor  too  widely  separated,  but  liave  rather  more 
of  a   perpendiculHr  than   horizontal  direction. 


to  display  their  colours  with  better  efiect.  TIm 
petals  should  be  broad,  and  have  perfectly  entin^ 
weU  rounded  edges;  their  colours  should  be  daik, 
dear,  rich,  or  brilliant,  either  coDaistin^  of  one 
colour  throughout,  or  otherwise  yariously  diver- 
sified on  an  ash  white  sulphur,  or  fire  coloured 
ground,  or  regularly  striped,  spotted,  or  mottled 
in  an  elegant  manner. 

The  ranunculus  is  propagated  by  seed  fkx 
obtaining  new  varieties,  and  for  perpetuating 
approved  sorts  by  ofibets,  or  by  dividing  the 
tubers  into  as  many  portions  as  there  are  eycs^ 
According  to  Maddock,  the  seeds  in  no  instance 
ever  produce  two  flowers  alike,  or  the  some  as 
the  original  stock.    He  directs  it  to  be  saved 
firom  such  half  double  flowers  as  have  tall  strong 
stems,  a  considerable  number  of    large,  well 
formed  petals,  and  rich,  good  colours,  the  darker 
chiefly  to  be  preferred,  though  not  to  the  exdn- 
sion  of  a  proportion  of  lighter  coloured,  if  good. 
The  seed  should  remain  on  the  plant  till  it  has 
lost  its  verdure,  and  becomes  brown  and  dry. 
It  may  then  be  cut  off  and  spread  abroad  upon 
paper,  and  exposed  to  the  sun,  that  it  may  be 
thoroughly  dried,  after  which  it  should  be  put 
into  a  bag,  and  preserved  in  a  warm,  dry  place. 
The  seed  may  be  sown  in  October  or  January, 
in  beds  prepared  with  frames  and  glasses.    It 
should  be  strewed  thickly  on  the  sui&ce  of  the 
prepared  soil,  and  then  covered  with  a  ^rink- 
ling  of  mould,  not  exceeding  in  thickness  the 
eighth  of  an  inch.    The  plants  usually  appear 
in  about  a  month.    They  are  regularly  watered, 
and  air  is  admitted  day  and  night,  except  in 
severe  frosts  when  they  are  covered  witii  matting. 
In  summer  the  roots  are  taken  up  and  preserved 
till  the  following  February,  when  they  are  planted 
with  the  general  stock. 

The  offsets  from  the  tubers  of  the  ranunculus, 
unlike  those  from  the  hyacinth  and  tulip,  will 
flower  the  same  season  in  which  they  are  removed. 
In  minutely  examining  the  crown  of  a  tuber, 
several  small  protuberances  will  be  found,  fn>in 
each  of  which  a  shoot  will  arise,  and  the  root 
may  therefore  be  divided  by  a  sliarp  knife  into 
as  many  parts  as  there  are  protuberances;  but 
these  sections  will  not  blow  till  the  second 
year. 

The  best  soil  for  the  ranunculus  is  a  fresli, 
strong  loam,  with  a  quantity  of  rotten  cow 
dung;  the  ntuation  of  the  bed  should  be  open, 
but  not  too  much  exposed  to  high  winds,  or 
currents  of  air.    The  bed  should  be  about  eigh- 
teen inches  in  depth,  and  raised  about  four  inches 
above  the  wdk.    The  dung  should  be  put  five 
inches  below  the  surface,  the  soil  above  this 
being  kept  perfectly  free  from  manure.    Fresh, 
full  tubers,  with  prominent  buds,  are  to  be 
selected;  and  the  time  of  planting  may  be  either 
in  the  end  of  autumn,  or  early  in  spring.   If  the 
soil  and  situation  be  very  cold  and  wet,  it  will 
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be  better  to  defer  this  operation  till  February; 
in  milder  dtaations  the  planting  may  take  place 
in  Octolwr,  or  beginning  of  November.  The 
surface  of  the  bed  should  be  raked  perfectly  even 
and  flat,  and  the  roots  planted  in  rows,  at  the 
distance  of  five  inches  iroTn  each  other.  A  little 
jlean  sand  should  be  placed  in  the  hole  or  trench, 
iind  the  roots  are  to  be  placed  with  their  claws 
downwards.  Earth  is  then  applied,  so  as  to  cover 
1  he  roots  to  the  depth  of  one  inch  and  a  half. 
When  deeper  or  shallower  than  this,  the  plant 
will  not  thrive  well,  as  this  seems  their  natural 
position.  The  roots  remain  several  days  in  the 
ground  after  planting  before  they  begin  to  vege- 
tate, and  during  this  time  they  swell  very  much 
by  imbibing  the  moisture  of  the  soil,  and  are 
in  this  state  very  susceptible  of  injury  from 
firost,  which  is  to  be  guarded  against  by  covering 
the  surface  of  the  bed  with  straw,  whenever 
indications  of  a  diminished  temperature  are  felt, 
and  which  may  be  removed  when  the  frost  is 
gone. 

Early  in  spring  when  the  plants  show  them- 
selves distinctly,  the  surface  of  the  earth  between 
each  rov^  should  be  trodden  or  beaten  down,  so 
as  to  make  it  firm  and  compact;  and  if  the  soil  is 
compressed  with  the  fingers  quite  close  to  the 
plants,  it  will  keep  out  cold  drying  winds,  and 
prove  beneficial.  Tliis  should  be  done  in  a  fine 
dry  day  soon  after  rain,  whilst  the  ground  is  still 
moist;  and  when  completed,  a  little  long  straw 
should  be  placed  between  each  row,  to  preserve 
the  surface  of  the  soil  cool  and  moist  till  the 
foliage  of  the  plants  is  sufficiently  grown  and 
expanded,  U)  afford  it  shade  without  further 
assistance.  Natural  showers  in  April  and  May 
are  essential  to  the  healthy  vigour  of  the  plants; 
but  if  these  fail,  soft  water  must  be  supplied,  by 
pouring  it  from  a  pan  between  the  rows,  avoid- 
ing as  much  as  may  be,  wetting  the  plants,  as 
the  subsequent  evaporation  is  apt  to  chill  and 
injure  the  foliage.  If  the  sun  is  too  strong,  the 
beds  require  to  be  shaded  by  mats  or  awnings, 
properly  adjusted.  After  the  bloom  is  over, 
watering  is  no  longer  necessary;  but  shading 
from  the  hot  noonday  sun,  is  still  requisite. 

By  the  end  of  June  the  plants  assume  a  dry, 
brown  appearance;  vegetation  has  then  ceased, 
and  it  is  the  proper  time  to  take  up  the  roots; 
for,  if  left  till  rainy  weather  comes  on,  they  will 
begin  to  spring  again.  When  the  roots  are 
taken  up  their  stems  should  be  cut  close  off,  and 
they  should  be  placed  in  a  shady,  airy  apart- 
ment, so  as  they  may  dry  gradually,  and  in 
which  place  they  may  remain  till  the  season  of 
planting.  Roots  can  thus  be  kept  in  a  dry  place 
for  three,  and  even  five  years,  without  impairing 
their  power  of  vegetating,  although  the  vigour 
and  beauty  of  the  plant  is  diminished. 

The  wild  species  of  ranunculus,  common  in 
this  country,  especially  the  bulbosw,  sceleraius^ 


acrisy  and  repens^  are  shewy  looking  meadow 
flowers,  and  are  characterised  by  the  extreme 
acrimony  of  their  juices.  Formerly  they  were 
used  in  medicine,  and  sometimes  employed  for 
causing  a  blister  externally.  Beggars  are  said 
also  to  employ  them  for  the  purpose  of  creating 
artificial  sores  and  ulcers.  The  fresh  roots  are 
acrid  and  poisonous;  but  when  old  and  dry ,  become 
so  innocuous  as  to  be  eaten.  Hogs  are  fond  of 
them,  and  frequently  dig  them  up.  Sheep  and 
goats  are  also  said  to  browse  on  the  plant,  while 
cows  avoid  it. 

There  is  a  vulgar  notion  that  these  plants  give 
the  rich  yellow  colour  to  butter,  and  hence  the 
name  of  butter  cups.  This,  however,  is  a  mis- 
take, as  the  richness  of  the  pasture,  and  the  lux- 
uriance of  the  grasses,  are  the  sole  cause  of  the 
superiority  of  the  butter  produced.  The  r.  acris, 
as  well  as  bulbosus,  is  sometimes  found  double. 
In  this  state  it  forms  a  common  flower  in  gardens, 
under  the  name  of  bachelor^s  buttons. 

The  water  ranunculus,  r.  aquaiicuiy  has  large 
flowers,  which  are  very  conspicuous  on  the  mar- 
gins of  ponds  and  ditches.  According  to  Dr 
Pultney,  this  species  is  not  poisonous;  on  the 
contrary,  cattle  eat  it,  and  thrive  on  it.  In 
the  neighbourhood  of  Ringwood,  on  the  borders 
of  the  Avon,  some  of  the  cottagers  support  their 
cows,  and  even  horses,  almost  wholly  by  this 
plant. 

A  man  collects  a  quantity  every  morning,  and 
brings  it  in  a  boat  to  the  edge  of  the  water,  from 
which  the  cows  eat  it  with  great  avidity,  inso- 
much that  they  stint  them,  and  allow  only  about 
twenty  five  or  thirty  pounds  to  each  cow  daily. 
One  man  kept  Ave  cows  and  one  horse  so  mudi 
on  this  plant,  with  the  little  which  the  heath 
afforded,  that  they  had  not  consumed  more  than 
half  a  ton  of  hay  throughout  the  whole  year, 
none  being  used  except  when  the  river  is  frozen 
over.  Hogs  also  are  fed  with  this  plant,  and 
improve  so  well  on  it,  that  it  is  not  necessary  to 
give  them  any  other  sustenance  till  they  are 
put  up  to  fatten.  This  property  of  water  crow- 
foot is  the  more  remarkable,  as  all  the  other 
species  have  been  esteemed  acrimonious,  and 
some  of  them  even  deadly  poisons. 

The  Anemone.  Natural  family  ranunculaceoe; 
pofyandria^  polygyniay  of  Linnseus.  The  ane- 
mones are  nearly  allied  to  the  ranunculus.  There 
are  a  number  of  species  growing  wild  in  thi:i 
country;  many  are  common  to  the  south  and 
north  of  Europe  and  America,  while  others  are 
found  in  China  and  Japan.  There  are  two  spe- 
cies cultivated  as  garden  flowers.  The  poppy 
anemone  (a.  eoronariaj,  a  native  of  the  Levant, 
and  introduced  into  this  country  in  1596;  and 
the  star  or  broad-leaved  anemone  (a,  horten^isj, 
a  native  of  Italy,  and  brought  to  Britain 
from  Holland  about  the  same  time  as  the  other. 
Both  have  been  cultivated  with  tlie  same  ossid- 
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nity  as  the  tulip.  There  are  a  great  many  var- 
ieties, both  Fingle  and  double.  Mason  enumer- 
ates seventy-five,  the  single  and  semi-double 
flowers  being  as  much  prized  as  the  double. 

A  fine  double  anemone  should  have  a  strong, 
elastic,  and  erect  stem,  not  less  than  nine  inches 
high.  The  fiower  should  be  at  least  two  inches 
and  a  half  in  diameter,  consisting  of  an  exterior 
row  of  large,  substantial,  well  rounded  petals, 
or  guard  leaves,  at  first  horizontally  extended, 
and  then  turning  a  little  upwards,  so  as  to  form 
a  broad  shallow  cup,  the  interior  part  of  which 
should  contain  a  great  number  of  long  small 
petals,  overlying  each  other,  and  rather  turning 
from  the  centre  outwards.  There  are  a  great 
number  of  small,  slender,  and  imperfect  stamens, 
intermixed  with  the  petals;  but  they  are  short, 
and  not  easily  discernible.  The  colour  should 
be  clear  and  distinct  when  diversified  in  the 
same  flower;  or  brilliant  and  striking,  if  it  con- 
sists only  of  one  colour,  as  blue,  crimson,  or 
scarlet,  in  which  case  the  bottom  of  the  broad 
exterior  petals  is  generally  white.  But  Uie 
beauty  and  contrast  is  considerably  increased, 
when  both  the  exterior  and  interior  petals  are 
regularly  marked  with  alternate  blue  and  white, 
or  pink  and  white  stripes,  which  in  the  broad 
petals  should  not  extend  quite  to  the  mai^in. 

These  fiowers  are  propagated  by  seed  for  ob- 
taining new  varieties,  and  by  dividing  the  root 
for  continuing  approved  sorts.  The  seed  should 
be  collected  from  the  best  flowers,  and  collected 
gradually  as  it  ripens,  else  it  is  apt  to  be  blown 
away  with  the  wind.  It  is  to  be  sown  and 
treated  exactly  in  the  same  way  as  described  for 
the  ranunculus,  and  the  seedlings,  like  them, 
will  blow  strong  the  second  year.  There  will 
be  found  but  few  double  flowers  among  the 
seedlings;  but  the  greater  number  of  broad  petals 
the  flower  of  the  seed  bearer  possesses,  the  greater 
is  the  probability  of  procuring  large  double 
flowers  from  its  seed. 

When  the  root  of  an  approved  sort  is  care- 
fully divided,  every  division  will  blow  the  first 
year. 

The  first  grown  selected  roots  are  to  be  planted 
in  the  same  way  as  the  ranunculus;  and  as  the 
anemone  is  a  hardier  plant,  it  may  be  put  into 
the  ground  in  autumn.  When  they  come  up 
they  are  to  be  watered  and  protected  from  the 
weather.  After  the  bloom  is  over,  the  plants 
are  to  be  shielded  from  moisture,  so  as  that  the 
roots,  which  are  very  succulent,  may  dry,  and  not 
spring  afresh.  They  are  at  the  proper  time  to 
be  taken  up  and  sorted;  and  as  they  are  very 
brittle,  care  must  be  taken  in  handling  them. 

The  soil  best  suited  for  the  anemone  is  a  fresli 
loam,  rather  sandy.  The  roots  should  be  covered 
to  the  depth  of  three  inches. 

The  roots  of  the  anemone  ai*e  solid,  flattened 
masses,  not  unlike  ginger.    Those  that  have  been 


two  or  three  years  in  the  ground,  att^n  a  great 
size.  They  are  generally  sold  by  weight  as  one 
root,  and  are  divided  afterwards  at  the  period 
of  planting. 

Besides  the  two  species  just  described^  the  a, 
pulsaHlIay  or  pasque  flower,  is  also  common  in 
flower  borders. 

Thb  Crocus  (erocus  vemus).  Natural  famOj 
irideoe;  triaudriOy  monoffynia^  of  Linnsua.  This 
plant  was  so  named  by  Theophrantus.  In  Ovid's 
metamorphoses,  a  youth  so  named  is  fabled  to 
have  been  changed  into  the  flower.  There  are 
several  species  of  this  genus;  and  the  briliiaiicj 
of  their  flowers,  but,  above  all,  the  early  period 
at  which  they  blow,  renders  them  favonrites  in 
the  flower  garden. 

When  these  plants  are  in  flower,  the  gennen 
or  seed  vessel  is  still  under  ground,  almost  cdoae 
to  the  bulb;  and  it  is  not  till  some  weeks  afler 
the  decay  of  the  flower,  that  it  emeiges  on  a 
white  peduncle,  and  ripens  its  seeds  above  ground. 
This  peculiarity  is  very  conspicuous  in  the  naked 
autumnal  crocus,  (c.  nudifiortu)y  which  flowers 
without  leaves  in  autumn,  and  throws  up  its 
gennen  the  following  spring,  in  a  similar  way 
as  already  described  with  the  meadow  saffron. 
It  is  supposed  that  the  native  country  of  the 
crocus  is  Asia,  though  several  species  are  natur- 
alized in  Europe;  and  three  are  found  wild  in 
England,  the  spring  crocus,  the  safii-on,  and  ths 
autumnal  naked  crocus. 

There  are  from  twelve  to  twenty  leading  var- 
ieties of  the  garden  crocus,  all  single.  Tlw 
colours  are  yellow,  blue,  purple,  wliite^  and 
vaiiegated. 

According  to  Hawortli,  the  seeds  should  be 
sown  immediately  after  they  are  gathered,  in 
light  earth,  in  a  shady  but  open  situation.  Sift 
over  them  half  an  inch  of  earth  the  first  aatunUf 
and  take  them  up  the  second  year,  and  imme- 
diately replant  them.  Add  another  half  inch 
of  earth  the  third  autumn,  and  the  following 
spring  most  of  the  plants  will  show  flowers  in 
the  midst  of  their  fourth  crop  of  leaves.  Afler- 
wards  they  may  be  treated  like  old  bulbs,  and 
planted  in  the  open  borders  or  shrubbery,  on 
patches  or  rows.  The  bulbs  of  the  crocus  being 
renewed  every  year,  and  the  new  bulb  formed 
on  the  top  of  the  old  one,  it  follows,  that  at 
whatever  depth  they  have  been  planted,  they 
will  in  a  short  time  rise  to  the  surface;  unlike 
the  tulip,  and  the  bulbous  iris,  whose  new  bulbs 
being  formed  under  the  old  ones,  soon  sink  the 
plants,  unless  growing  on  a  hard  subsoil.  Crocus 
bulbs  should  be  taken  up  every  third  year  after 
the  leaves  decay,  dried  in  the  shade,  parted,  and 
replanted  three  inches  deep,  and  not  later  than 
Michaelmas.  The  longer  they  are  kept  out  of 
the  ground  after  this  period,  they  become  weaker, 
and  are  later  of  flowering.  In  this  way,  and  by 
preserving  them  in  an  ice  house,  they  may  be 
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retarded,  so  as  to  flower  at  midsummer  or  later; 
and  they  may  be  also  forced  by  heat,  or  pat  into 
water  glasses,  or  in  fancy  pots,  with  numerous 
holes,  as  is  commonly  seen  in  the  seed  shops.* 

The  safiron  crocus  (c,  vernusjy  was  at  one 
time  extensively  cultivated  in  Britain,  both  for 
a  dye  and  as  a  medicine.  A  cheaper  foreign 
supply  has  now,  however,  superseded  this  cul- 
ture. As  a  medicine,  though  at  one  time  much 
used  and  esteemed,  it  is  now  entirely  disre* 
garded. 

Narcissus.  Natural  family  amarillidece;  hex^ 
trndriay  monogynia,  of  Linnaeus^  This  family 
of  bulbous-rooted  plants,  contains  upwards  of 
fifty  species.  Most  of  them  are  natives  of  the 
south  of  Europe,  and  the  Levant.  The  common 
daffodil,  and  one  or  two  more  species,  grow 
wild  in  woods  in  Britain. 

The  Greeks  called  them  narcissus  on  account 
of  their  odour,  causing  frequently  a  stupor  and 
fainting  in  those  who  inhaled  it.  For  this  reason 
too,  these  flowers  were  consecrated  to  the  Furies, 
who  were  fabled  to  have  been  in  the  practice  of 
stupifying  those  victims  whom  they  wished  to 
punish,  by  ordering  them  to  smell  them. 

The  best  roots  are  obtained  from  Holland;  and 
from  Naples  comes  the  Italian  narcissus,  which 
grows  in  abundance  in  the  neighbourhood  of 
that  city. 

This  genus  has  been  divided  by  florists  into 
daffodils,  white  narcissus,  jonquils,  and  polyan- 
thus narcissus. 

Daffodil  (pteudo  narcisius).  The  varieties 
of  this  are  the  common  double,  the  double  with 
white  petals  and  a  yellow  cup;  the  two-flowered 
and  two-coloured  daffodil,  the  great  yellow 
Spanish,  and  others. 

The  JVhite  Narcissus  (n.  poeUcusJ^  of  which 
there  are  the  early  flowered,  the  musk,  the  yel- 
lowish, and  large  flowered. 

The  Jonquil  CjonquillaJ,  The  common, 
double  flowered,  sweet  scented. 

The  Polyanthus  Narcissus.  The  common, 
sulphur  coloured,  single  and  double,  with  numer- 
ous other  varieties. 

The  tests  of  fine  plants  of  narcissus  are :  strong 
erect  stems,  regularity  of  form  and  disposition 
in  the  petals  and  nectaries,  distinctness  and  clear- 
ness of  colour;  and  in  the  many  flowered  sorts, 
the  peduncles  all  of  the  same  length,  and  coming 
into  flower  at  once. 

They  are  propagated  by  seed  for  obtaining 
new  varieties,  but  most  commonly  by  ofiseto 
from  the  bulbs.  As  these  offsets  seldom  flower 
the  first  year,  they  should  be  planted  in  a  bed 
by  themselves,  composed  of  light,  loamy  soil; 
and  they  should  be  put  into  the  ground  not  later 
than  the  end  of  August,  or  beginning  of  Sep- 
tember. 
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The  seeds  collected  from  the  choicest  plants 
should  be  sown  in  flat  pans,  filled  with  fresh, 
light,  sandy  earth,  about  the  beginning  of  August, 
or  soon  after  the  ripening  of  the  seed.  These 
pans  should  be  in  a  sliaded  place,  and  only 
exposed  to  the  morning  sun  till  October;  after 
that  they  are  to  be  exposed  to  the  full  sun,  but 
protected  from  heavy  rains  and  frosts,  until 
April.  In  June  the  leaves  will  have  decayed, 
when  some  fresh  earth  is  to  be  sifted  over  the 
surface  of  the  pans. 

During  the  second  winter  the  same  treatment 
is  to  be  pursued,  and  in  the  following  summer, 
the  roots  are  to  be  taken  up  and  planted  at  three 
inches  asunder,  in  raised,  convex  beds;  in  other 
two  years  they  are  again  to  be  moved  and  re- 
planted at  double  the  distance  in  mould,  with  a 
little  cow  dung.  In  the  fifth  year  after  sowing, 
most  of  the  bulbs  will  come  into  flower,  and  the 
remainder  next  year.  The  flowers  frequently 
improve  in  beauty  in  the  second  or  third  year, 
so  that  no  bulbs  should  be  finally  discarded  until 
they  have  had  this  trial.  Those  bulbs  with  a 
round  base,  and  full  sound  tops,  are  the  best. 
The  best  soil  is  a  firesh,  light  loam,  with  a  little 
cow  dung,  and  dug  to  the  depth  of  three  feet; 
and  an  eastern  aspect  is  to  be  preferred.  Stirring 
the  soil  occasionidly,  and  weeding,  and  watering, 
are  all  the  requisites  in  their  culture.  In  winter 
the  beds  require  the  protection  of  tan  or  litter. 
The  bulbs  should  not  be  taken  up  oftener  than 
every  third  year;  for  if  they  are  allowed  to 
remain  longer,  the  plant  is  weakened  by  the 
numerous  offsets.  These  bulbs  may  be  forced 
during  winter  in  pots,  or  in  water  glasses,  where 
they  become  beautiful  and  odoriferous  ornaments 
for  apartments. 

The  Iris.  Natural  family  irideos;  triandria, 
monogynioy  of  Linneus.  This  family  of  plants, 
from  their  varied  colours,  were  called  by  the 
ancients  after  the  name  of  the  rainbow.  The 
species  are  distributed  over  Europe,  Asia,  and 
America.  Some  are  used  in  medicine,  and  othera 
cultivated  as  ornamental  flowers.  Of  the  latter, 
the  most  admired  species  are : 

The  Persian  Iris  (i*  PersicaJ,  This  is  a 
very  long,  bulbous  rooted  plant,  with  delicate 
blue  and  violet  coloured  flowers,  possessing  a 
powerful  and  pleasing  odour.  As  the  name 
implies,  it  is  a  native  of  Persia,  and  was  first 
cultivated  in  this  country  by  Parkinson,  in  1629. 
The  bulbs  are  generally  imported  from  Holland; 
and  as  they  do  not  thrive  well,  or  ripen  their 
seeds  in  the  open  air  in  tliis  country,  they  are 
forced  in  pots,  or  in  water  glasses. 

The  Snakes  Head  (i,  tuberosaj,  has  long, 
narrow,  four-cornered  leaves,  and  a  dark  purple 
flower,  which  appears  in  April.  It  is  a  native 
of  the  Levant,  and  also  grows  wild  in  England, 
and  Ireland.  It  is  cultivated  in  warm  borders, 
in  a  light  loam. 
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The  Chalcedonia  (i,  siuliana)^  has  finely 
striated  leaves,  a  scape  a  span  high,  and  the 
largest  and  most  magnificent  corolla  of  all  the 
species.  Its  petals  are  of  a  delicate  texture, 
almost  as  broad  as  a  hand,  purple  or  black,  striped 
with  white.  It  flowers  in  the  beginning  of  June, 
is  a  native  of  the  Levant,  and  was  cultivated  by 
Gerarde  in  1596.  It  thrives  best  in  a  loamy 
soil,  and  sunny,  warm  situation,  protected  in 
winter  from  rain  and  frost. 

Bulbous  rooted^  or  Spanish  (L  xiphiumj,  has 
channelled  leaves,  convoluted  in  their  whole 
length,  and  awl-shaped  at  the  tip.  The  flowers 
of  the  wild  plant  are  blue,  with  emarginate 
petals,  and  appear  in  June;  but  cultivation  has 
produced  a  great  number  of  varieties,  with  yel- 
low, white,  violet,  and  variegated  flowers.  It 
is  a  native  of  the  south  of  Europe,  and  was 
cultivated  in  Britain  by  Glerarde,  in  1596. 

The  Grreai  bulbous  rooted,  or  English  (i,  xiphi- 
aides )^  is  much  larger  in  every  raspect  than  the 
former.  The  flower  stalk  is  nearly  twice  the 
height,  and  the  flowers  more  than  double  the 
size.    It  runs  into  numerous  varieties. 

Both  these  species  are  much  cultivated  and 
esteemed  by  florists.  They  are  raised  in  a  light 
sandy  loam,  with  an  eastern  exposure.  They  are 
multiplied  abundantly  by  off^ts,  and  may  also  be 
readily  raised  frt>m  seed.  For  this  purpose  the 
seed  may  be  sown  in  drills  early  in  autumn. 
With  no  other  care  than  firequent  weeding,  they 
may  remain  in  the  seed  bed  for  three  years;  for 
they  are  much  more  hardy  than  most  kinds  of 
seedling  bulbs,  and  therefore  will  not  even  require 
protection  from  the  frosts.  In  the  autumn  of 
the  third  year,  it  will  be  necessary  to  transplant 
them  into  beds  at  one  foot  distance,  row  from 
row,  and  the  bulbs  six  inches  apart;  and  in  two 
years  from  their  removal,  most  of  the  strongest 
will  show  blossom,  and  nearly  all  in  the  year 
following,  or  the  sixth  from  the  seed.  The 
flowering  bulbs  should  be  taken  up  every  third 
year,  in  August,  and,  if  possible,  they  should  be 
replanted  in  September,  as  those  kept  out  of  the 
ground  till  Christmas  rarely  blossom  in  the  suc- 
ceeding summer.  These  roots  are  seldom  or 
never  forced. 

Fritillary  (fritiUaria).  Natural  family 
lileas;  hexandria,  monogynia,  of  Linnaeus.  These 
are  also  showy  flowers,  natives  of  Asia  and  of 
Europe.  Three  species  are  cultivated  as  garden 
flowers. 

The  Crown  Imperial  (f,  imperialis).  This 
has  a  scaly  bulb,  frt>m  which  spring  strong  stems 
from  two  to  four  feet  in  height,  frimished  with 
numerous  broad,  shining,  green  leaves;  and 
crowned  with  a  whorl  of  showy,  pendulous 
flowers,  yellow,  red,  striped,  and  variously 
coloured,  which  make  their  appearance  in  March 
and  A  pril.  **  The  singular  nectary  of  this  flower," 
says  Professor  Martin,  "cannot  but  engage  the 


attention  of  the  curious  observer;  It  is  a  whiti^ 
glandular  cavity  at  the  base  of  each  petal, 
has  a  drop  of  limpid  nectareous  juice 
in  it,  where  the  flower  is  in  vigoar.  AnoUier 
of  the  wonders  of  nature  may  be  obsenred  ia 
the  peduncles,  which  bend  down  when  the  plant 
is  in  flower,  but  become  upright  as  the  seed 
ripens."  There  are  several  varieties  of  this  flowvr, 
indicated  by  colour  and  the  disposition  of  the 
stripes. 

The  Persian  Fritillary  (f.  Persica),  This 
species  has  a  large  round  root,  the  size  of  aa 
orange;  the  stem  is  three  feet  high, and  the  floweis 
appear  in  a  loose  spike  at  the  top,  forming'  a 
pyramid.  They  are  of  a  dark  pnrple  goUkd; 
and  appear  in  May;  but  seldom  produce  seeds  in 
this  country,  its  native  climate  being  Petsa. 
There  is  another  variety  with  a  shorter  stem, 
and  smaller  leaves  and  flowera. 

The  Common  Friiillatyy  or  Chequered  Lify 
(f,  meleagris).    This  species  has  a  solid  tuber, 
about  the  size  of  a  nut;  a  stem  from  twelve  to- 
eighteen  inches  in  heiglit,  with  linear  leaves,  and 
one  or  more  pendulous  flowers  on  the  top  of  the 
stem.    It  is  a  native  of  Britain,  and  flowers  in 
April  and  May,  or  in  mild  seasons,  as  eari j  as 
March.    There  are  about  twenty  varieties,  with 
white,  red,  purple,  black,  striped,  and  double 
flowers,  besides  &n  umbellate  variety,  a  mnls 
between  this  species  and  the  crown  imperial. 

The  common  method  of  propagating  the  iri- 
tillaries  is  by  offsets;  but  they  may  also  be  raised 
from  seed,  which  ripens  readily,  and  is  to  be 
treated  in  a  similar  manner  as  that  of  the  talip. 

The  seedlings  of  the  crown  imperial  flower  in 
the  fifth  or  sixth  year,  and  those  of  the  two 
other  species  in  the  third  or  fourth  jear.  Th^ 
bulbs  should  be  planted  in  a  light  soU,  not  too 
wet,  or  with  much  dung.  It  should  be  d^g 
deep,  the  bulbs  to  be  put  six  inches  below  the 
suri'ace,  and  from  eighteen  inches  to  two  feet 
distant  every  way.  They,  however,  look  to  most 
advantage  not  in  beds,  but  in  a  mingled  flower 
border. 

The  roots  require  to  be  taken  up  only  every 
third  year,  and  should  be  again  quickly  planted. 

The  Lily  (lUium).  Natural  family  liliaee^; 
hexandrioy  monogynia,  of  Linnsus.  This  genus 
contains  at  least  twenty  species  of  beautiful 
flowers.  The  name  is  from  the  Cdtic  word  /«, 
signifying  whiteness,  the  lily  having  been  long 
considered  an  emblem  of  whiteness  and  purity. 
A  few  of  the  most  interesting  species  are  as 
follows : 

The  White  Lily  (L  candidumj.  This  has  a 
lai^  scaly  bulb,  a  leafy  stem,  from  three  to  four 
feet  in  height,  terminating  in  large,  pure,  white 
flowers,  on  peduncles.  It  is  a  native  of  the 
Levant,  and  was  common  in  English  gardens  in 
Gerarde's  time.  There  are  above  eight  varieties 
of  this  species. 
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The  Orange  lAly  (I.  bulbiferwnj.  This  showy 
flower  has  a  scaly  bnlb,  a  leafy  stem,  two  and  a 
half  feet  high,  terminating  in  large  orange 
eolonred  flowers.  Sometimes  the  stem  prodnoes 
small  green  bnlbs  in  the  axille  of  the  leares. 
Of  this  species  there  ane  eight  or  ten  varieties, 
the  umbellaium  being  the  most  showy.  It  is 
readily  propagated  by  oflsets. 

The  TurFi  Cap  (l.  mariagim)^  has  a  large 
scaly  bnlb,  a  stalk  furnished  with  narrow  leaves, 
about  three  feet  high,  vrith  terminating  pedun- 
cles of  fine  carmine  flowers,  which  blow  in  July. 
There  are  several  varieties,  the  most  remarkable 
being,  the  scarlet  Turk's  cap,  and  the  yellow 
perianthed  Turk's  cap. 

The  Japan  Lily  fL  JaponieumJ^  is  a  noble 
flower,  with  a  stem  five  feet  high,  and  flowers 
seven  inches  broad,  of  a  pure  white,  with  a 
streak  of  blue. 

The  Tiger  lAly  (h  HgrifmrnJ^  with  the  upper 
leares  cordate,  oval,  and  petals  spotted. 

All  these  are  most  commonly  propagated  by 
oflwt  bulbs;  but  new  varieties  may  also  be 
raised  from  seed.  The  seedling  bulbs  flowering 
in  the  fifth  or  sixth  years. 

The  common  sorts  will  thrive  in  almost  any 
situation,  even  under  the  shade  of  trees.  The 
more  tender  sorts  require  protection  in  the  green- 
house, or  in  a  garden  frame. 

The  tiger  lily  is  most  vigorous  when  it  is 
planted  in  heath  mould.  None  of  this  q>ecie8, 
nor  indeed  any  bulbous  plant,  should  be  moved 
after  the  leaves  are  pushed  out,  otherwise  they 
will  be  so  weakened,  as  to  produce  a  feeble 
flower. 

Ahartlus.  Natural  family  amaryUidta; 
htxandriay  numoffyniay  of  Linneus.  This  splendid 
family  of  plants  derive  their  name  fix>m  the 
Greek  word,  signifying  resplendent.  It  is  also 
the  name  of  a  nymph,  celebrated  by  the  ancient 
poets.  Most  of  these  species  are  natives  of  the 
Cape  of  Good  Hope,  China,  or  South  America, 
and  are  therefore  green-house  plants  in  this 
country. 

The  green-house  species  of  this  family  thrive 
best  in  a  light,  loamy  soil,  and  should  have  but 
little  water  given  them  after  they  have  done 
flowering,  so  that  the  bulbs  may  harden,  to  pro- 
duce more  flowera  the  foUowing  season.  New 
varieties  are  procured  by  sowing  the  seeds;  but 
the  most  usual  mode  of  propagation  in  this 
country  is  by  ofisets.  A  shell  taken  from  the 
bulb  with  a  leaf  on  it,  and  planted  in  a  pot  of 
mould,  will  produce  a  bulb,  as,  indeed,  will 
almost  any  bulbous-rooted  plant. 

The  stove  amaryllises  grow  best  in  light  loam 
and  rich  soil;  and  the  laiger  kinds,  if  placed  in 
capacious  pots,  throw  up  magnificent  flowers. 
The  great  art  in  cultivating  these  and  all  other 
bulbs,  according  to  Elnight,  is  to  procure  vigorous 
leaves;  on  these  depend  the  quantity  of  nutritive 


matter  prepared  and  deposited  in  the  bulb,  which 
is  an  essential  requisite  for  its  flowering  next 
season ;  for  bulbous  roots  increase  in  rize,  and 
proceed  in  acquiring  powen  to  produce  blossoms 
only  during  the  periods  in  which  they  have 
leaves,  and  in  which  such  leaves  are  exposed  to 
light;  and  these  organs  always  operate  most 
efficiently  when  they  are  young,  and  have  just 
attained  their  full  growth.  Thus  the  bulb  of 
the  Guernsey  lily,  as  it  is  usually  cultivated  in 
this  country,  rarely  produces  leaves  till  Septem- 
ber, or  the  beginning  of  October^  at  which  period 
the  quantity  of  light  afibrded  by  our  climate,  is 
probably  quite  insufficient  for  a  plant  said  to  be  a 
native  of  Japan;  and  before  the  return  of  spring 
its  leaves  are  neoessarily  grown  old,  and  nearly 
inefficient,  even  though  protected  well  from  the 
winter  frosts.  It  is  not  extraordinary,  then,  that 
a  bulb  of  this  species  which  has  once  expended 
its  energies  in  producing  flowers,  should  but 
very  sbwly  recover  the  power  of  «gain  blossom- 
ing. 

On  these  premises  Mr  Knight  accordingly 
inferred,  that  nothing  more  was  necessary  to 
make  this  lily  blossom  as  freely  as  it  does  in 
Guernsey,  than  such  a  slight  degree  of  artificial 
heat  Implied  early  in  the  summer,  as  would  prove 
sufficient  to  make  the  bulbs  vegetate  a  few  weeks 
earlier  tiium  usual  in  the  autumn.    Early  in  the 
summer  of  1816,  a  bulb  which  had  blossomed 
in  the  preceding  autumn,  was  subjected  to  such 
a  d^iree  of  artificial  heat  as  occarioned  it  to 
vegetate  six  weeks  earlier  than  it  would  other- 
wise have  done.    It  did  not  of  course  produce 
any  flowen;  but  in  the  following  season  it  blos- 
somed early,  and  strongly,  and  afibrded   two 
ofisets.    These  were  put  in  the  spring  of  1818, 
into  pots  containing  about  one-eighth  of  a  square 
foot  of  light  and  rich  mould,  and  were  fed  with 
manured  water;  and  their  period  of  vegetation 
was  again  accelerated  by  artificial  heat.    Their 
leaves  consequently  grew  yellow  from  maturity, 
early  in  the  next  spring,  when  the  pots  were 
placed  in  rather  a  shady  situation,  and  near  u 
south  wall,  to  afibrd  them  an  opportunity  of 
observing  to  what  extent  in  such  a  situation  the 
early  production  of  the  leaves  in  the  preceding 
season  had  changed  the  habit  of  the  plant.    I 
entertained  no  doubt  but  that  both  the  bulbs 
would  afford  blossoms;  but  I  was  much  gratified 
by  the  appearance  of  the  blossoms  in  tlie  first 
week  in  July.    From  the  success  of  the  preced- 
ing experiment,  adds  Mr  Knight,  I  conclude, 
that  if  the  offsets,  and  probably  the  bulbs  of  this 
plant  which  have  produced  flowers,  be  placed 
in  a  moderate  hot  bed  in  the  end  of  May,  to 
occasion  the  early  production  of  their  leaves, 
blossoms  would  be  constantly  afforded  in  the 
following  season;  but  it  will  be  expedient  to 
habituate  the  leaves  thus  produced  gradually  to 
the  open  air,  as  soon  as  they  are  nearly  fully 
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grown,  and  to  protect  them  from  frost  till  the 
approach  of  spring.  Various  hybrids  of  great 
beauty  are  readily  produced  from  the  species  of 
this  family. 

The  H  jsmanthus,  or  Blood  Flower.  This  is 
B  genus  belonging  to  the  same  natural  family  as 
the  above,  and  so  called  from  the  brilliant  red 
colours  of  the  flower.  These  are  chiefly  green- 
house plants,  and  thrive  best  in  a  sandy  loam, 
with  a  little  heat. 

ffamanthus  muUiflanu  is  a  tender  stove  bulb, 
which,  requires  a  high  tempeititure.  They  are 
to  be  watered  sparingly  at  flrst,  but  require  a 
frequent  supply  afterwards,  taking  care  not  to 
pour  the  water  over  the  leaves,  as  it  is  apt  to  get 
(nto  the  heart  of  the  plant  and  rot  it. 

TnuTuBE;RosB('pofyatUhestubero9aJ*  Natural 
fomily  hemeroedllidecB ;  hexandrioy  monoffynia^  of 
Linnaeus.  This  flower  is  a  native  of  India.  The 
root  is  tuberous,  the  stem  upright,  the  leaves 
linear  and  lanceolate,  the  flowers  numerous,  and 
very  fragrant.  It  vras  introduced  into  Europe 
about  the  year  1624,  and  is  much  esteemed  as  a 
green-house  bulb;  in  warmer  situations,  it  will 
also  blow  in  the  open  air.  The  tubers  are  annu- 
ally imported  from  Italy,  and  the  warmer  parts 
of  North  America,  and  sometimes  from  Gueimsey, 
although,  by  proper  management,  it  is  believed 
they  could  be  easily  raised  in  this  country. 

The  bulbs  are  planted  in  pots  of  sandy  loam, 
in  March  or  April,  and  brought  forward  in  a 
hot-bed,  or  hot-house,  till  the  flower  buds  begin 
to  appear.  The  pots  are  then  removed  to  the 
i^en-house,  or  open  air,  or  to  halls,  or  churches, 
as  practised  in  Italy,  where  the  cooler  tempera- 
ture procures  a  prolonged  bloom.  Or  they  may 
be  planted  in  a  warm,  open  border,  in  the  fol- 
lowing manner. 

A  pit  is  to  be  dug  two  or  three  feet  deep,  and 
filled  with  fresh  stable  dung  about  the  middle 
of  April;  over  this  is  spread  a  layer  of  light 
sandy  earth,  and  the  tubers  planted  at  the  dis- 
tance of  Ave  inches  apart,  the  upper  part  of  the 
tuber  being  just  covered  with  the  eartli.  Little 
of  no  water  is  to  be  given  at  first,  but  the  bed 
is  to  be  protected  by  a  covering  from  frost  and 
rain;  when  the  leaves  are  about  an  inch  long,  a 
little  fresh  compost  is  to  be  added  to  the  surface; 
and  in  June  and  July,  when  the  leaves  are  in 
full  vigour,  copious  watering  is  necessary,  espe- 
cially after  warm  sunny  days.  In  autumn  and 
winter,  the  bed  is  again  protected  from  rains  and 
frost.  In  February  the  roots  are  to  be  taken  up, 
and  packed  in  the  sand  till  the  period  of  planting 
in  April.  In  short,  according  to  Salisbury,  the 
object  is  to  keep  the  roots  growing  as  vigorously 
is  possible  from  May  till  October;  but  in  the 
winter  months,  to  keep  them  in  a  state  of  com- 
plete rest  and  drought.  By  this  process  bulbs 
may  be  produced  equal  to  those  imported  from 
abroad. 


The  Pjbeont.  Natural  family  ranunadoureae ^ 
polyandriay  diffyniaj  of  Linnsus.  The  "peony 
was  80  called  after  the  Greek  physician  Peon^ 
who  is  said  to  have  employed  it  in  medicine,  and 
used  it  to  cure  Pluto  of  a  wound  inflicted  bv 
Hercules.  It  is  esteemed  by  the  moderns  as  a 
splendid  flowering  plant. 

There  are  two  principal  kinds,  the  oommon 
(p.  officinalis )f  which  is  an  h^baceous  flower, 
a  native  of  Switzerland  and  other  parta  of 
Europe,  and  also  of  Asia;  and  the  mottUuiy  or 
Chinese  tree,  which  is  shrubby,  a  native  of 
China  and  Japan. 

Besides  these  there  are  several  other  species^ 
and  a  number  of  varieties,  especially  of   the 
herbaceous  kinds.    The  herbaceous  peonies  are 
propagated  by  seed,  selected  from  the  aingle  and 
semi-double  soHs,  in  order  to  procure  new  varie- 
ties; and  by  dividing  the  roots  for  ordinary  pur- 
poses.   The  seeds  are  to  be  sown  in  light,  fresh 
earth  immediately  after  they  are  ripe,  which  is 
in  September,  and  covered  up  with  half  an  inch 
of  earth.    They  will  oome  up  in  the  following 
spring;  and  may  remain  in  the  seed  bed  two 
years  before  they  are  transplanted,  sifting  a  little 
fresh  earth  over  them  when  the  leaves  decay  at 
the  end  of  the  growing  season.    After  two  j'ears' 
growth  in  the  seed  bed,  they  are  to  be  trans- 
planted in  September  into  other  well  prepared 
beds  of  light  fresh  earth,  and  placed  six  inches 
apart,  and  three  inches  deep.    Here  they  are  to 
remain  till  they  flower,  which  is  generally  the 
fourth  or  fifth  summer  after  sowing.  Full  grown 
roots  are  readily  propagated  by  parting,  taking 
care  to  preserve  a  bud  on  the  crown  of  each  off- 
set.    The  plants  are  very  hardy,  growing  in 
almost  any  soil,  and  even  under  the  shade  of 
trees,  where,  it  is  said,  they  continue  longest  in 
beauty.    Being  large  and  showy  flowers,  they 
form  an  appropriate  ornament  to  the  parterre  or 
shrubbery. 

The  shrubby  peonies  are  usually  propagated 
by  divisions,  or  layers;  but  they  may  be  also 
grafted  on  the  roots  of  the  herbaceous  sorts,  or 
struck  from  cuttings.    The  grafting  is  done  any 
time  from  the  beginning  of  September  to  the 
middle  of  March.    Select  some  good  tubers  of 
the  common  or  any  other  sort,  and  take  off  cot- 
tings  of  any  of  the  tree  kinds  to  be  selected. 
Then  slit  the  tuber  from  the  crown  downwanls 
about  two  inches  from  the  scions,  like  a  wedge, 
insert  it  into  the  slit  of  the  tuber,  and  fit  the 
barks  on  one  side  as  accurately  as  possible.  Then 
bind  them  well  together  with  good  bast,  over 
which  put  one  turn  of  brass  wii^,  to  prevent 
the  parts  from  separating;  after  the  bast  is 
decayed,  put  them  into  pots  deep  enough  to 
allow  the  mould  to  cover  the  top  of  the  tuber;      | 
set  them  into  a  cold  frame  or  pit,  keep  them 
close,  rather  dry,  and  defended  from  the  sun  for 
the  first  month,  and  from  frost  during  winter. 
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W'hen  they  ha^'e  perfected  one  season's  growth, 
]>lant  them  out,  or  treat  them  like  estahliahed 
plants.* 

Although  the  shmbhy  peonies  will  stand  this 
climate  in  warm  sheltered  situations^  without 
any  winter  covering,  yet,  in  general,  the  protec- 
tion of  a  frame  is  required,  especially  as  the 
leaves  which  come  out  early  in  spring,  are  apt 
to  be  nipt  by  the  frosts.  The  best  sort  is  a  rich 
sandy  loam.  As  the  growth  of  these  plants  is 
very  slow,  they  require  very  little  pruning, 
and,  indeed,  not  much  care  in  any  respect. 

The  shrubby  peonies  may  also  be  propagated 
by  cuttings.  For  this  purpose,  in  February  select 
a  stem  from  any  of  the  species,  and  at  the  dis- 
tance of  half  an  inch  from  the  centre  of  each 
bud,  both  above  and  below  it,  cut  out  entirely 
round  the  stem  a  small  ring  of  the  bark,  rather 
more  than  the  sixteenth  of  an  inch  wide,  as  is 
(lone  in  ringing  iruit  trees.  Thus  eveiy  bud 
will  occupy  an  inch  of  the  stem,  where  the  direct 
continuation  of  its  bark  is  obstructed  both  above 
and  below,  by  the  rings  which  have  been  cut  out 
of  it.  The  stems  so  prepared  are  then  to  be  laid 
horizontally  about  three  inches  beneath  the  soil, 
leaving  only  the  leading  bud  at  the  end  of  each 
branch  above  the  surface.  In  six  months  every 
bud  will  have  made  a  vigorous  shoot,  and,  in 
general,  will  have  two  radical  fibres  at  its  base. 
In  August,  remove  the  soil  from  above  the  lay- 
ers, and  having  raised  the  newly  made  roots, 
carefully  separate  each  young  shoot  from  the 
main  layer,  by  passing  a  small  knife  from  one 
ring  to  the  other,  cutting  out  about  one-third 
part  of  the  old  stem.  The  young  plants  should 
then  be  immediately  put  into  pots,  there  to 
remain  till  they  are  required  for  planting  out  in 
their  final  situations.  After  thus  gathering  the 
first  crop  of  young  plants,  the  old  layers  should  be 
again  covered  with  good  soil,  and  left  as  before; 
and  in  the  following  summer  a  second  and  greater 
crop  of  plants  will  be  produced,  than  in  the 
first  season;  and  what  is  more  remarkable,  they 
will  issue  from  various  parts  of  the  stem,  where 
no  trace  of  a  bud  was  previously  indicated. 

The  Dahua  (Georginia).  Natural  family 
compositce;  spngenesiaj  superfliMy  of  Linneus. 
This  flower  was  originally  named  dahlia^  after 
Dlial,  a  Swedish  botanist;  but  as  it  was  after- 
wards ascertained  that  another  plant  had  received 
the  same  name,  it  is  now  changed  to  Geoi^nia. 
This  genus,  of  which  there  are  two  species,  with 
several  varieties,  is  originally  a  native  of  the 
simdy  meadows  of  Mexico,  in  South  America,  and 
was  sent  to  Spain  in  1789,  and  thence  to  England, 
in  the  same  year.  These  plants,  however,  were 
lost,  and  seeds  were  again  introduced  by  Lady 
Holland,  in  1804;  and  from  these,  and  other 
plants  imported  after  the  peace  of  1815,  the 
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present  British  stock  has  originated.  It  is  a 
hardy  plant,  enduring  our  climate  well,  and 
though  the  leaves  are  coarse  and  laige,  resem 
bling  those  of  the  dwarf  elder,  the  great 
beauty  of  the  flowers,  and  the  circumstance  ol 
their  coming  into  perfection  in  the  end  of  autumn, 
when  moat  other  garden  flowers  have  faded,  have 
tended  to  raise  the  dahlias  into  estimation  as  a 
fiishionable  ornament  of  the  garden. 

The  treatment  of  this  plant  is  very  similar  to 
that  of  the  potato;  it  grows  freely  in  any  soil; 
but  the  poorer  the  ground  is,  the  smaller  the 
size  of  the  plant,  and  the  earlier  and  more  abun- 
dant the  flowers. 

There  are  two  species  of  Geo];giana,  \heferiilt 
rayed  (g.  variahilisjy  with  the  rachis  of  the 
leaves  winged,  leaflets  ovate,  acuminate,  serrated, 
shining,  and  smooth  beneath,  outer  involucruni 
inflexed.  The  barren  rayed  (g.  coccineajf  with 
the  rachis  of  the  leaves  naked,  leaflets  ovate, 
acuminate,  serrated,  roughish  beneath,  and  the 
outer  involucrum  spreading. 

The  leading  varieties  of  the  fertile  rayed  are 
the  purple,  rose,  pale,  white,  sulphur,  yellow, 
tawny,  copper,  brick  red,  dark  red,  pomegranate 
coloured,  dark  purple,  very  dark  and  lilac 
flowered,  single,  semi-double  and  double,  with 
innumerable  sub- varieties.  > 

Of  the  barren  rayed  species  there  are  the 
scarlet,  bright  scarlet,  orange  safiron,  and  yellow 
flowered,  single,  semi-double  and  double,  with 
several  sub-varieties. 

Besides  these  there  are  the  dwarf,  anemone- 
flowered,  ranunculus-flo  waited,  and  globe-flower- 
ed. 

A  fine  dahlia  should  have  the  flowers  fully 
double,  always  filling  the  centre;  the  floret^i 
should  be  entire,  or  nearly  so,  pointed  or  rounded, 
reflexed,  and  so  forming  a  globular  kind,  regular 
in  their  disposition,  each  series  overlapping  the 
other  backwards;  they  may  be  either  plain  or 
quilled,  but  never  distorted.  If  instead  of  being 
reflexed,  the  florets  are  recurved,  the  flower  will 
be  equally  symmetrical.  The  peduncles  ought 
to  be  sufficiently  strong  to  keep  the  blossoms 
erect,  and  consequently  well  exposed  to  view, 
and  long  enough  to  show  the  flowers  free  of  the 
leaves.  If  they  are  a  little  pendulous  in  the 
latter  growing  sorts,  they  will  have  a  more  ele- 
gant appearance.  The  plant  ought  to  flower 
early  and  abundantly,  and  retain  its  character 
till  the  end  of  the  season.  Bright  and  deep 
velvety  colours  are  those  most  admired. 

Geotginias  are  propagated  by  dividing  the 
roots  by  grafting,  and  from  seed. 

Cuttings  are  to  be  taken  from  the  root  shoots  in 
spring,  or  from  the  tops  of  the  young  shoots  early 
in  summer.  In  the  latter  case,  cut  the  lower  end 
smoothly  off,  in  the  middle  of  a  joint  retain- 
ing the  leaves  on  the  top,  except  such  as  would 
be  buried  with  the  stem  in  the  eaitb.    They 
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should  be  planted  in  sandy  earth  with  heat 
below,  and  coyered  with  a  hand  glass,  and  they 
will  strike  and  produce  flowers  and  tubers  before 
autumn. 

Grafting  is  a  mode  of  propt^ting  rare  herba- 
ceous regetables,  which  has  been  long  practised 
on  the  continent.  The  cutting,  intended  for  the 
graft  of  the  Greoi^nia,  should  be  strong  and  short- 
jointed,  baring  on  it  two  or  more  joints  or  buds; 
it  must  be  also  procured  as  soon  in  the  season  as 
possible.  Select  also  a  good  tuber  of  a  single 
sort,  taking  caie  that  it  has  no  eyes.  Cut  ofF  a 
slice  from  the  upper  part  of  the  root  with  a 
sharp  edged  knife,  and  make  at  the  bottom  of 
the  cut  a  ledge  whereon  to  rest  the  graft.  This 
is  recommended  because  the  graft  cannot  be 
tongued  as  in  a  wood  shoot,  and  the  ledge  is  use- 
ful in  keeping  the  cutting  fixed  in  its  place 
whilst  it  is  being  tied.  Next  cut  the  scion 
sloping  to  fit,  and  cut  it  so  that  a  joint  may  be 
at  the  bottom  of  it  to  rest  on  the  ledge  of  the  cut 
tuber.  Tie  the  graft,  and  put  a  piece  of  soft  clay 
around  it,  then  put  the  root  in  fine  mould,  bury- 
ing the  graft  half  way  in  the  mould,  and  place 
the  pot  in  a  cucumber  frame.  In  about  three 
weeks  the  root  should  be  shifted  into  a  lai^r 
pot  if  yet  too  early  to  plant  it  out  into  the  open 
border.  In  raising  from  seed,  this  is  to  be  col- 
lected in  September  from  the  dwarf  plants,  and 
from  semi-double  flowers  when  double  varieties 
are  desired.  Perhaps  seeds  obtained  from  those 
particular  florets  of  the  disc  which  hare  altered 
their  form,  may  have  a  greater  tendency  than 
others  to  produce  plants  with  double  flowers.* 
Sow  in  March  or  earlier,  in  a  heat  of  about  60^, 
and  the  young  plants  may  be  pricked  out  in 
pots,  and  kept  in  a  moderate  temperature  till 
the  end  of  April.  In  the  end  of  this  month  the 
whole  may  be  planted  out  and  protected  during 
the  night  with'  a  covering.  Seedlings  thus 
treated  will  blow  in  July,  and  continue  in  per- 
fection until  autumn,  but  the  first  frost  takes 
the  same  eiFect  on  these  flowers  as  on  the  potato 
or  kidney  bean.  Artificial  fecundation  of  the 
flowere  may  be  practised  in  this  manner.  The 
flowers  intended  for  this  process  should  be 
covered  two  or  three  days  previous  to  their 
expansion,  in  order  to  prevent  their  being  fecun- 
dated by  other  flowers  through  the  agency  of 
bees  or  the  wind.  When  the  flower  is  suffi- 
ciently expanded,  a  camel  hair  pencil  is  saturated 
with  the  pollen  of  the  flower,  whose  colour  or 
form  is  desired,  and  with  this  each  separate 
floret  of  the  parent  flower  is  touched,  the  pro- 
tecting covering  being  continued  for  eight  days 
after  Uiis  operation.  This  fecundation  requires 
to  be  repeated  for  two  or  three  days,  according 
to  the  weather,  as  the  florets  do  not  all  expand 
at  once. 

In  general,  however,  this  process  is  not  deemed 
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necessary,  as  a  single  flower  will  produce  aD  the 
varieties  required  if  left  to  nature. 

A  rich  loam  is  the  best  soil  for  those  plants, 
and  a  clear  open  situation,  fi«e  from  the  shade 
of  trees  or  walls.  Like  the  potato  they  exhamt 
the  soil  considerably,  and  do  not  thrive  wi^ 
when  repeatedly  planted  on  the  same  spot 
After  the  flower  season  is  over,  the  roots  maj 
be  preserved  through  the  winter  by  oovmng 
them  over  with  a  sufficient  depth  of  old  tan 
bark,  or  what  is  better,  by  taking  them  up  and 
preserving  them  in  boxes  of  sand. 


CHAP.  LIII. 

THE  rniHROSE,  CARNTlTIOX,  PJLWST,  &C. 

The  last  chapter  contained  the  account  of 
bulbous  and  tuberous-rooted  garden  flowers  of 
most  general  cultivation.  In  this  we  shall 
enumerate  the  principal  ramose  and  fibrous- 
rooted  plants  of  the  flower  garden. 

The  Primrose,  (primula J,  Natural  family 
primtUaeeie;  perOandriay  monogynia^  of  Linncus. 
The  primrose  family  is  eminently  distinguished 
among  flowers  as  being  one  of  the  earliest  har- 
bingera  of  the  spring.  They  are  no  less  conspi- 
cuous for  the  simplicity  and  beauty  of  their 
flowera,  and  the  delightful  odour  which  they 
impart.  Many  of  the  species  grow  wild  in 
Britain,  forming  the  most  pleasing  ornaments 
of  our  woods  and  valleys;  othera  are  natives  of 
the  warmer  parts  of  Europe  and  Asia. 

The  Polyanthus  (primula  vulgaris).  This 
species  is  a  native  of  most  parts  of  Europe, 
growing  in  woods  and  copses  in  a  moist  clayey 
soil.  The  leaves  are  obovate,  oblong,  toothed, 
rugose,  and  villous  beneath.  The  umbel  is  radi- 
cal, and  flower  stalks  of  the  length  of  the  leaves. 
The  flowers  are  of  a  sulphur  yellow  colour 
generally  and  single,  occasionally  they  are  of  a 
white  or  purple  colour,  and  double.  In  its  wild 
state  the  common  primrose  produces  its  flowers 
on  numerous  peduncles,  but  by  cultivation  it 
throws  up  a  scape  bearing  an  umbel  of  numerous 
flowers,  brown,  purple,  red,  and  yellow.  Lin- 
nfeus,  however,  found  the  scape  present  in  some 
wild  sorts,  but  so  short  as  to  lie  concealed 
among  the  leaves.  Some  botanists  reckon  the 
primrose,  cowslip,  and  oxlip,  all  as  one  species. 
The  polyanthus,  at  all  events,  is  a  very  permanent 
variety,  which  does  not  readily  return  to  the 
original  type. 

The  varieties  of  the  common  primrose  arc 
numerous,  and  are  generally  divided  into  two 
classes.  The  first  contains  those  whose  flowers 
are  on  separate  pedides,  rising  from  the  root 
upon  a  common  stem,  so  short  as  not  to  be  seen 
without  separating  the  leaves  of  the  plant,  and 
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are  called  primroses.  The  second  includes  those 
whose  flowers  are  in  umbels^  on  a  scape  or 
flower-stalk  rising  from  three  to  six  inches,  or 
more,  and  are  called  pofyanthuses.  There  aie 
about  a  dozen  beanti^l  varieties  of  the  first 
in  cultivation,  and  an  immense  number  of  the 
second. 

The  tests  of  a  fine  polyanthus  are,  a  strong, 
erect,  and  elastic  stem,  and  peduncles  or  flower- 
stalks.  The  tuber  of  the  corolla  above  the  calyx 
should  be  short,  well  filled  with  the  anthers  or 
summits  of  the  stamens,  and  should  terminate 
fluted,  rather  above  the  eye,  or  middle  circle. 
This  should  be  round,  of  a  bright  clear  yellow, 
and  distinct  from  the  ground  colour.  The 
ground  colour  is  most  admired  when  shaded 
with  a  light  and  dark  rich  crimson,  resembling 
velvet,  with  one  marlfror  stripe  in  the  centre  of 
each  division  of  the  limb,  bold  and  distinct  fix>m 
the  edging  down  to  the  eye,  where  it  should 
terminate  in  a  fine  point.  The  pips  should  be 
large,  quite  flat  and  round,  as  much  as  is  con- 
sistent with  their  peculiar  figure,  which  is  cir- 
cular, with  the  exception  of  those  small  inden- 
tures between  each  division  of  the  limb,  marking 
it  out  into  five  or  six  heart-like  segments.  The 
edging  should  resemble  a  bright  gold  lace,  bold, 
clear,  distinct,  and  so  nearly  of  the  same  colour 
as  the  eye  and  stripes  as  scarcely  to  be  distin- 
guished. 

The  polyanthus  is  propagated  by  dividing  the 
roots,  which  are  perennial,  or  by  slips;  and  for 
procuring  new  varieties,  by  sowing  the  seed  of 
approved  sorts.  For  this  latter  purpose  the  seed 
should  be  gathered  about  the  last  week  of  June, 
and  in  ten  days  afterwards  it  is  to  be  sown  in 
boxes  placed  in  the  open  air,  with  a  northern 
exposure.  In  July  the  plants  are  to  be  put  out 
into  open,  beds,  taking  care  not  to  disturb  the 
earth  about  the  young  roots  when  moving  them. 
They  are  to  be  shaded  from  the  sun,  and  watered 
for  some  time,  till  they  recover  their  vigour. 
Some  of  these  plants  will  show  flowers  the  same 
autumn,  and  many  in  the  following  spring. 
They  require  to  be  transplanted  every  two  years. 

The  best  soil  is  a  light  loam,  with  a  consider- 
able proportion  of  sand,  a  small  quantity  of 
rotten  dung,  and  a  little  leaf  mould,  or  peat 
earth. 

These  plants  are  very  hardy,  and  seldom  die 
even  in  the  most  ungenial  seasons.  During  the 
heat  of  summer  they  are,  however,  liable  to  be 
destroyed  by  snails  and  slugs,  and  by  a  small 
red  spider. 

The  Cowslip,  (p.  verts  J ,  differs  firom  the 
primrose  by  its  shorter  leaves,  by  the  flowers 
hanging  in  an  umbel  or  bunch,  with  a  leafy 
involucrum,  instead  of  each  flower  rising  on  a 
separate  stalk,  as  in  the  primrose;  and  by  the 
odour  smelling  stronger  of  anise.  It  is  indi- 
genous to  most  parts  of  Great  Britain,  and  grows 


in  moist  pastures,  and  open  situfitions,  flowering 
in  May.  Both  double  and  single  varieties  are 
cultivated  in  gardens,  though  not  so  frequently 
as  the  polyanthus.  The  most  noted  variety  is 
the  double  cowslip,  which  has  its  corolla  so  mul- 
tiplied as  to  form  a  full  flower,  like  that  of  a 
double  rose.* 

Thb  Oxur  fp,  elatiorj.  This  is  distinguished 
from  the  primrose  by  its  many  flowered  scape, 
and  from  the  cowslip  by  the  flat  border  of  the 
corolla.  It  is  also  a  native  of  this  country,  and 
is  found  in  woods,  thickets,  and  sometimes  in 
open  pastures^  but  it  is  not  nearly  so  common 
as  the  other  two  species;  indeed.  Sir  J.  E.  Smith 
is  of  opinion  that  this  flower  is  a  hybrid  pro- 
duction from  a  primrose,  impregnated  by  a  cow- 
slip. Its  habit,  the  contraction  towards  the 
middle  of  the  leaf,  and  the  umbellate  flower- 
stalk,  indicating  the  father;  whilst  in  the  form, 
colour,  and  scent  of  the  corolla,  it  most  resembles 
the  mother.  If  this  should  be  the  case,  it  would 
be  a  singular  instance  of  the  veiy  rare  connec- 
tion of  species*  in  a  state  of  nature. 

Thb  Auricitla  (p,  awiculaj.  This  beautiful 
species  is  a  native  of  the  Swiss  mountains,  as 
also  of  Austria,  Syria,  and  the  Caucasus.  It 
was  introduced  into  England  towards  the  close 
of  the  sixteenth  century,  and  cultivated  by 
Grerarde  under  the  name  of  beards  ear,  or  moun- 
tain cowslip.  The  leaves  are  obovate,  entire,  or 
serrated  and  fleshy,  varying,  however,  in  form, 
in  the  numerous  varieties.  The  flowers  are  borne 
on  an  erect  umbel,  and  central  scape,  with  invo- 
lucrum. The  original  colours  of  the  corolla  are 
yellow,  purple,  and  variegated,  with  a  mealy 
covering.  About  a  century  ago  the  taste  for 
this  flower  in  England  was  at  its  height;  and 
from  our  gardeners  the  Dutch  were  supplied  with 
plants  till  the  period  of  the  French  revolution, 
when  we  again  began  to  receive  our  supply  from 
Holland.  So  great  was  the  perfection  to  which 
the  culture  of  this  plant  was  brought,  that 
Henry  Stove,  a  gardener  near  Colchester,  had 
some  plants  with  not  less  than  138  blossoms  on 
one  stenl. 

Justice  was  a  famous  grower  of  this  and  other 
flowers;  and  Maddock  is  one  of  the  best  modern 
cultivators. 

The  best  collections  of  auriculas  are  now  to 
be  found  among  the  commercial  gardeners  near 
London,  and  the  operative  manufacturers  and 
artizans  near  Manchester,  Paisley,  and  other 
large  towns,  who  devote  their  leisure  hours  to 
the  delightful  amusement  of  raising  fine  varie- 
ties of  this  and  other  flowers. 

The  varieties  of  this  flower  are  endless.  Hogg 
enumerates  200,  and  Maddock  nearly  500,  with 
names.  These  consist  of  plain,  one  coloured 
flowers,  or  selfs— of  double  flowers,  and  painted, 
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or  variegated.    The  latter  only  are  esteemed  by 
florists. 

A  fine  variegated  auricula  has  a  strong,  erect, 
and  elastic  stem,  of  sufficient  height  to  carry 
the  flowers  above  the  leaves.  The  flower  stalk 
must  also  be  strong  and  elastic,  and  of  a  propor- 
tional length  to  the  size  and  quantity  of  the 
pips,  which  should  liot  be  less  than  seven,  so  as 
to  form  a  round,  close,  and  compact  bunch.  The 
pip  is  composed  of  the  tube,  with  its  stamens 
and  anthers,  the  eye,  and  the  exterior  circle, 
containing  the  ground  colour,  with  its  edge  or 
margin.  These  three  should  be  all  well  psopor- 
tioned;  and  for  them  it  is  requisite  that  the 
diameter  of  the  tube  be  one  part,  the  eye  three, 
and  the  whole  pip  six,  or  nearly  so.  All  the 
admirers  of  this  flower  agree  that,  the  pips  ought 
to  be  round,  although  this  is  in  fact  a  rare  occur- 
rence; and  we  must  be  content  if  they  are  so 
nearly  round  as  not  to  be  what  is  termed  starry. 
The  anthers  or  summits  of  the  stamens  ought 
to  be  large,  bold,  and  fill  the  tube  well,  and  the 
tube  should  terminate  rather  above  the  eye.  The 
eye  should  be  very  white,  smooth,  and  round, 
without  any  cracks,  and  distinct  from  the  ground 
or  self  colour. 

The  ground  colour  should  be  bold  and  rich, 
and  equal  on  every  side  of  the  eye,  whether  it 
be  in  one  uniform  circle,  or  in  bright  patches; 
it  should  be  distinct  at  the  eye,  and  only  broken 
at  the  outward  part  into  the  edging:  a  fine  black 
purple,  or  bright  cofi^ee  colour,  contrast  best  with 
the  eye.  A  rich  blue  or  bright  pink,  is  pleasing; 
but  a  glowing  scarlet  or  deep  crimson,  would  be 
mast  desirable,  if  well  edged  with  a  bright 
green;  but  this  must  seldom  be  expected.  The 
green  edge  or  margin  is  the  principal  cause  of 
the  variegated  appeai-ance  in  this  flower;  and  it 
should  be  in  proportion  to  the  ground  coloiir, 
that  is,  about  one  half  of  each.  The  darker 
grounds  are  generally  covered  with  a  white 
powder,  which  seems  necessary,  as  well  as  the 
white  eye,  to  guard  the  flowers  from  the  scorch- 
ing heat  of  the  sun's  rays,  which  would  soon 
destroy  them  if  they  were  exposed  to  if. 

Auriculas  are  propagated  by  dividing  the  root, 
or  by  rooted  slips,  and  by  seed  for  obtaining 
new  varieties.  The  best  time  for  taking  ofl^  slips, 
or  dividing  the  root,  is  after  the  plant  is  done 
flowering.  The  operation  is  therefore  generally 
performed  in  July,  and  the  beginning  of  August. 

In  order  to  procure  good  seed,  the  healthiest 
young  plants  of  the  most  approved  sorts  are  to 
be  selected,  and  put  into  pots,  -where  tliey  are  to 
be  reared  and  tended  apart  from  other  flowering 
plants,  until  the  seeds  ai'e  perfected.  Six  seed- 
ling plants  of  diflerent  sorts  may  be  put  into 
each  pot,  and  thus  reared  apart;  or  Elnight's 
method  of  impregnating  the  stigmas  of  one  sort 
with  the  anthers  of  another,  may  be  resorted  to. 
The  seed  generally  ripens  in  June  or  July,  and 


is  to  be  gathered  in  single  capsules  as  it  ripeB% 
and  kept  in  these  till  the  sowing  season,  which 
is  January,  February,  or  March.  Maddock  sows 
the  seed  in  boxes,  covers  with  very  little  earth, 
and  puts  them  into  heat,  by  which  means  thi; 
seeds  quickly  germinate ;  while  those  sown  in 
tlie  open  air,  are  more  dilatory  and  uncertain. 
The  earth  must  be  kept  constantly  modeimtely 
moist,  but  never  very  wet.  As  the  spring  advances 
the  boxes  may  be  exposed  to  the  open  air,  shaded 
from  all  but  the  morning  sun.    As  soon  as  aoy 
of  the  plants  appear  with  six  leaves,  such  are  to 
be  transplanted  into  other  boxes,  filled  with  com- 
post; and  after  a  time  retransplanted  into  larger 
boxes.    When  they  flower,  all  the  best  sorts  an 
to  be  marked  and  reserved,  and  the  useless  ones 
thrown  away.    Such  weakly  plants  as  do  not 
blow  the  first  or  second  y^ar,  are  nevertheless  to 
be  preserved ;  for  among  these,  it  not  unfinequently 
happens,  that  the  most  valuable  flowers  are  to 
be  found.    A  great  proportion  of  the  seedlings^ 
although  the  seed  was  saved  from  the  best  fiowen, 
will  turn  out  plain  or  sclfsy  which,  unless  pos- 
sessed of  excellent  properties  in  other  respects, 
or  being  singularly  beautiful  in  their  ooloun^ 
are  of  no  value,  but  as  common  border  flowers. 
As  a  compost,  Hogg  uses  one  part  rich  yellow 
loam,  or  fresh  dung  earth,  one  of  leaf  mould, 
one  of  cow  dung  two  years  old,  and  a  small  por- 
tion of  river  sand.    Maddock  recommends  one 
half  rotten  cow  dung  two  years  old,  one-sixth 
fresh  sound  earth,  of  an  open  texture,  one-eighth 
earth  of  rotten  leaves,  one-twelflh  coaise  sea  or 
river  sand,  one-twenty-fourth  soft  decayed  wil- 
low w^ood,  one-twenty-fourth  peaty  or  mooiy 
earth,  and  the  samo  quantity  ashes  of  bumt 
vegetables.    This  compost  is  to  be  thoroughly 
incorporated,  and  exposed  to  the  air  in  an  open 
situation,  for  a  year  previous  to  using  it.  Accord- 
ing to  Hogg,  the  Lancashire  growers  use  hone 
dung  and  cow  dung  indiscriminately,  sometimes 
mixed,  sometimes  apart ;  the  dung  of  poultry 
most  frequently,  and  old  decayed  willow  wood, 
when  they  can  get  it  with  the  mould  cast  up 
by  moles,  taking  care  that  the  whole  be  properly 
mixed  and  pulverized.    In  winter  they  throw 
it  up  in  narrow  ridges;  and  when  the  top  of  it 
is  frozen  they  take  it  ofi^,  and  so  continue  to  do 
till  the  whole  of  it  has  been  frozen.    Paxton 
uses  bone  dust,  or  a  very  small  portion  of  lime. 
The  common  sorts  of  auriculas  are  grown  in 
beds,  or  in  mingled  borders;  but  all  the  fine 
flowers  are  put  into  pots.    The  time  of  trans- 
planting them  is  immediately  after  the  bloom; 
and  this  process  should  be  repeated  every  year. 
The  plants  should  be  carefully  turned  out  of  the 
pot,  and  the  earth  shaken  from  the  fibres  of  the 
roots.    These  should  be  curtailed  if  found  too 
long  and  numerous,  together  with  the  lower  end 
of  the  main  root.    The  lower  leaves,  if  they 
have  turned  yellow,  should  also  be  cut  off,  anU 
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the  stem  examined,  especially  at  its  lower  part, 
in  ease  of  any  unsound  spots.  If  these  are 
found  they  ai'e  to  be  cut  out,  and  the  part  stopped 
up  after  it  has  been  dried  in  the  sun,  with  equal 
parts  of  bees'  wax  and  pitch,  softened  witli 
heat. 

The  new  pot  is  now  to  be  half  filled  with 
compost,  having  previously  put  a  piece  of  pitcher 
or  oxyster  shell,  with  the  convex  side  uppermost, 
over  the  hole  in  the  bottom.  The  plant  is  then 
to  be  put  into  the  pot,  carefully  spreading  out 
and  covering  its  fibres  with  tlie  composts. 

The  proper  depth  of  planting  is  within  about 
half  an  inch  of  the  bottom  of  the  lowest  out- 
side leaves.  For  as  the  new  and  most  valuable 
fibres  proceed  from  that  part,  so  they  should 
immediately  meet  with  earth  to  strike  into,  or 
otherwise  they  will  perish.  It  will  likewise 
encourage  the  ofisets,  if  there  be  any,  to  strike 
root  sooner  than  they  would  do  if  not  in  con- 
tact with  the  soil.  During  the  summer  blow, 
the  auriculas  must  be  placed  in  a  situation  shaded 
from  the  sun  and  rains;  and  in  winter,  in  a  situ- 
ation protected  from  the  weather.  A  summer 
and  winter  stage  made  of  wood,  with  folding 
covers,  are  in  use  by  gardeners.  The  summer 
stage  should  be  placed  on  coal  ashes,  to  protect 
the  pots  from  the  common  earthworm;  or  it 
may  be  placed  on  a  layer  of  open  brick  work, 
in  order  to  afford  a  free  circulation  of  air. 

As  auriculas  and  hyacinths  bloom  about  the 
same  time,  a  pleasing  variety  is  afforded  by 
liaving  their  flowers  in  juxtaposition. 

The  Carnation  ( dianthus  caryaphyliusj* 
Natural  family  caryophyllece ;  decandria,  diffynia, 
of  Linnceus.  The  natural  family  to  which  this 
species  belongs,  contains  a  number  of  flowers 
possessed  of  considerable  beauty,  and  esteemed 
for  their  fragrant  odour,  that  of.  the  carnation 
resembling  the  odour  of  cloves,  though  more 
delicate,  and  not  so  pungent.  The  cai-nation  is 
indigenous  to  Britain,  but  is  rare  in  a  wild  state; 
it  is  found  growing  plentifully  on  the  southern 
sides  of  the  Swiss  Alps.  This  garden  flower 
was  probably  introduced  into  Britain  from  Ger- 
many or  Italy,  in  which  countries  it  has  been 
long  cultivated  and  esteemed,  although  it  does 
not  appear  to  have  been  known  to  the  ancients. 
In  1597,  Gerarde  got  plants  of  this  flower  from 
Poland.  It  is  now  one  of  the  greatest  favourites 
of  the  parterre.  "Of  all  the  flowers  that  adorn 
the  garden,"  says  Hogg,  "whether  they  charm 
the  eye  by  their  beauty,  or  regale  the  sense  of 
smelling  by  their  fragrance,  this  may  justly  be 
said  to  hold  the  first  rank.  The  stateliness  of 
its  growth,  the  brilliancy  and  diversity  of  its 
^colours,  and  the  sweetness  of  its  perfume,  never 
fail  to  attract  our  regard  and  admiration.  The 
tulip,  though  styled  the  queen  of  the  garden, 
cannot  boast  of  more  admirers.  They  may  with 
propriety  be  considered  the  two  masterpieces  of 


nature;  and  though  rival  beauties,  may  be  said 
to  share  the  sovereignty  of  the  garden  equally 
between  them.  Yet  it  must  be  admitted  that 
the  carnation,  independent  of  its  fragrance,  has 
this  advantage  over  its  rival,  tliat  it  continues 
longer  in  bloom;  and  that  when  planted  in  pots, 
it  can  be  removed  to  decorate  the  green-house, 
the  conservatory,  or  the  drawing  room."  They 
have  accordingly  found  a  place  in  the  parterres 
of  the  nobility,  as  well  as  in  the  cottage  plot  of 
the  peasant. 

The  varieties  of  this  flower  are  very  numer- 
ous, and  have  been  arranged  into  the  following 
classes : 

Flakesy  having  two  colours  only,  and  the 
stripes  large,  going  quite  through  the  petals. 

Bizarres,  variegated  in  irregular  spots  and 
stripes,  with  not  less  than  three  colours. 

Picotees,  with  a  white  ground,  spotted,  or 
pounced  with  scarlet,  red,  purple,  or  other 
colours. 

Only  double  flowers  are  held  in  estimation. 
There  is  a  variety  called  the  tree  carnation,  with 
sufiruticose  stems, which  maybe  trained  against 
a  wall  or  trellis,  to  the  height  of  five  or  six  feet, 
and  will  live  for  six  years,  flowering  every  year. 

In  a  fine  carnation,  the  stem  should  be  strong, 
tall,  and  straight,  not  less  than  thirty,  or  more 
than  forty-five  inches  in  height.  The  footstalks 
supporting  the  flowers  should  be  strong,  elastic, 
and  of  a  proportionate  length.  The  corolla 
should  be  at  least  three  inches  in  diameter,  con- 
sisting of  a  great  number  of  large,  well-formed 
petals;  but  neither  so  many,  as  to  give  it  too 
full  and  crowded  an  appearance;  nor  so  few,  as 
to  make  it  appear  too  thin  and  empty.  The 
petals  should  be  long,  broad,  and  substantia], 
particularly  those  of  the  lower  or  outer  circle, 
commonly  called  the  guard  leaves.  These  should 
rise  perpendicularly  about  half  an  inch  above 
the  calyx,  and  then  turn  off  gracefully  in  a  hori- 
zontal direction,  supporting  the  interior  petals, 
and  altogether  forming  a  convex,  and  nearly 
hemispherical  corolla.  The  interior  petals  should 
rather  decrease  in  size  as  they  approach  the 
centre  of  the  flower,  which  should  be  well  filled 
with  them.  The  petals  should  be  regulai'ly  dis- 
posed alike  on  every  side,  folding  over  each  other 
in  such  a  manner,  as  that  both  their  individual 
and  combined  beauties  may  be  obvious  at  the 
same  instant.  They  sliould  be  nearly  flat, 
although  a  small  degree  of  concavity  or  inflec- 
tion, at  the  lamina  or  broad  end,  is  allowable. 
But  their  edges  should  be  perfectly  entire,  that 
is,  free  from  notch,  fringe,  or  indenture.  The 
calyx  should  be  at  least  one  inch  in  length,  ter- 
minating with  broad  points,  sufliciently  strong 
to  hold  the  narrow  bases  of  the  petals' in  a  close 
and  circular  body. 

Whatever  colours  the  flower  may  be  possessed 
of,  they  should  be  perfectly  distinct,  and  disposed 
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in  long  regular  stripes,  broadest  at  the  edge  of 
the  lamina,  and  gracefully  becoming  narrower 
as  they  approach  the  close  of  the  peta],  and  there 
terminating  in  a  fine  point.  Each  petal  should 
have  one  half,  or  nearly  so,  of  white,  which 
should  be  pure,  clear,  and  free  of  spots.  Bizarres, 
or  such  as  contain  two  colours  upon  a  white 
ground,  are  esteemed  rather  preferable  to  flakes, 
which  hare  but  one,  especially  when  their  colours 
are  remarkably  rich,  and  rery  regularly  distri- 
buted. 

Scarlet,  purple,  and  pink,  are  the  three  colours 
most  predominant  in  the  carnation.  The  first 
two  are  seldom  to  be  met  with  in  the  same 
flower;  but  the  last  two  are  very  frequently. 
When  the  scarlet  predominates,  and  is  united 
with  a  paler  colour,  or,  as  it  sometimes  happens, 
with  a  very  deep  purple  upon  a  white  ground, 
it  constitutes  a  scarlet  bizarre,  of  which  there 
are  many  shades  and  varieties,  some  richer,  and 
others  paler  in  their  colours,  as  is  the  case  with 
all  the  rest. 

Pink  bizarres  are  so  called  when  the  pink 
abounds,  and  so  of  the  other  colours.  When 
the  pink  flake  is  very  high  in  colour,  it  is  called 
i-ose  flake;  but  there  are  some  so  nearly  in  the 
medium  between  a  pink  and  scarlet,  that  it  can 
scareely  be  defined  to  which  class  they  belong. 
In  addition  to  these  varieties,  there  is  another 
much  esteemed  by  cultivators,  called  picoteey 
many  of  which  are  very  beautiful;  and  being 
hardier  than  the  other  sorts,  are  in  considerable 
request.  The  colours  are  principally  yellow  and 
white  spotted;  their  properties  are  the  same  as 
the  other  kinds,  except  that  the  edges  of  the 
petals  are  serrated  or  jagged,  and  the  colour  is 
disposed  in  spots  while  the  othere  are  striped. 

The  carnation  is  propagated  by  layers  and 
pipings,  and  by  seed  for  precnring  new  varieties. 
The  most  usual  method  is  by  layers.  This  oper- 
ation is  performed  when  the  plants  are  in  full 
bloom,  or  as  practised  by  some,  when  the  flowers 
are  on  the  decline.  The  process,  by  wounding 
the  stalks,  impairs  the  bloom,  and  fi^quently 
destroys  the  parent  plant. 

A  sufiicient  quantity  of  hooked  pegs,  and 
of  compost,  being  provided,  the  pot  con- 
taining the  plant  to  be  layed,  is  placed  on  a 
table,  and  the  layers  prepared  by  cutting  off 
their  lower  leaves;  the  earth  is  then  stirred,  and 
the  pot  filled  up  with  light  rich  mould,  not  of 
too  fine  a  grain.  The  incision  is  made  by  enter- 
ing a  quarter  of  an  inch  below  the  joint,  and 
passing  the  knife  up  through  the  centre  of  it; 
it  is  then  to  be  pegged  down,  and  buried  not 
more  than  half  an  inch  deep.  The  layers  should 
be  pegged  down  in  a  dry  state^  as  they  are  then 
less  brittle,  and  less  liable  to  break  ofi^  than 
when  wet  and  succulent.  As  soon  therefore  as 
the  layers  are  dressed,  the  pot  should  be  placed 
full  in  the  sun  for  half  an  hour,  in  order  to 


render  them  more  flaccid  and  pliant  than  they 
otherwise  would  be.  When  the  layers  are  pro- 
perly rooted,  which  will  be  the  case  with  moet 
sorts  in  about  three  weeks  or  a  month  after  lay- 
ing, provided  due  care  be  taken  to  keep  them 
regularly  moist,  and  to  shade  them  from  the 
heat  of  the  meridian  sun;  they  are  then  to  be 
cut  ofi^  fr^m  the  old  plant,  with  about  half  an 
inch  of  the  stalk  which  oonnecte  them  with  it, 
and  immediately  planted  in  small  pota,  three  or 
four  plants  in  each,  placed  round  the  aides.  The 
pots  are  to  be  placed  under  an  arch  of  hoops, 
where  they  can  be  covered  with  mats,  and  pro- 
tected from  heavy  rains.  In  winter  they  are  to 
be  removed  under  cover  of  a  frame,  to  protect 
them  from  the  frost.* 

Piping  is  a  more  precarious  mode  of  propaga- 
tion, and  the  chances  of  its  success  depend  much 
on  cireumstances.  '  It  is  resorted  to  when  the 
shoots  are  too  sliort  for  laying.    A  alight  hot- 
bed is  to  be  prepared,  and  covered  with  four  or 
five  inches  of  light  mould.    The  cuttings  in- 
tended to  be  piped,  are  to  have  two  compkle 
joints.    Some  also  cut  o£F  the  extremities  of  the 
leaves,  as  in  the  case  of  laying;  and  the  pipings, 
which  should  be  firom  an  inch  and  a  half  to  two 
inches  long,  are  thrown  into  a  basin  of  soft 
water  for  a  few  minutes.    The  earth  on  the  hot- 
bed should  now  be  moderately  moistened,  and 
rendered  rather  compact;  then  take  a  small  hand 
glass,  and  with  it  make  an  impression  neatly  on 
the  surfiice  of  the  soil,  in  oider  to  mark  out 
where  to  stick  in  the  pipings.    These  kn  to  be 
taken  singly  out  of  the  basin,  and  put  into  the 
earth  about  half  an  inch  deep,  regularly  at  equal 
distances  from  each  other,  and  about  an  inch 
within  the  circular  mark  of  the  glass.    They 
an  then  to  be  watered  gently;  and  after  the 
leaves  are  dry,  the  glass  is  to  be  put  carefully 
over  them,  forcing  the  edge  of  it  a  little  into 
the  earth,  so  as  to  exclude  the  external  air.  The 
soil  should  be  kept  moderately  moist,  the  plants 
exposed  to  the  morning  sun,  but  shaded  from 
the  noon-day  by  matting;  and  the  glasses  are  to. 
be  occasionally  taken  ofl^  to  admit  air.    If  air 
is  not  occasionally  and  freely  admitted,  the  sur- 
face of  the  soil,  and  the  pUmts  themselves,  will 
become  mouldy,  in  consequence  of  the  growth 
of  parasitic  fungi. 

Raising  the  seed  is  nther  a  difficult  process 
in  this  dimate,  owing  to  the  dampness  of  the 
autumnal  months;  it  is  accordingly  genenlly 
procured  from  Switzerland  and  Gennany;  and 
if  put  into  well  stopped  phials,  it  will  keep 
sound  for  years.  In  raising  it  in  this  country, 
those  plants  that  have  few  petals,  or  nearest 
approaching  to  single,  should  be  selected,  onlj 
they  should  be  good  of  their  kind.  The  pots 
containing  these  should  be  separated  from  the 
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rest,  and  placed  in  an  open  Bituation,  and  shel- 
tered from  oocaaona)  heavy  rains;  they  should 
be  moderately  watered.  When  the  bloom  is 
over,  and  the  petals  are  dry  and  withered,  they 
should  be  carefully  drawn  out  of  the  pod  and 
calyx,  so  as  to  allow  the  seeds  to  dry  and  ripen 
fully.  So  difficult  is  it  to  ripen  the  seeds,  that, 
according  to  Hogg,  very  often  not  more  than 
one  in  a  hundred  plants  prove  fertile.  Seedlings 
require  two  years  to  bloom,  and,  according  to 
the  same  florist,  the  chance  of  getting  one  good 
new  flower  is  as  1  to  100.  If  a  florist  raises 
six  new  carnations  in  his  lifetime,  he  is  to  be 
considered  fortunate.  Seeds  out  of  the  same 
flow.er  will  be  found  to  produce  all  the  difiRerent 
varieties.  The  compost  used  for  the  carnation  is 
one-half  rotten  horse  dung  one  year  old,  one-third 
fresh  loamy  earth,  and  one-sixth  coarse  sea  or 
river  sand.  These  ingredients  are  to  be  mixed 
together  in  autumn,  laid  in  a  heap  about  two 
feet  thick  in  an  open  exposure,  and  turned  three 
or  four  times  during  winter,  so  as  that  the  whole 
may  be  frozen  over.  In  March  the  whole  should 
be  well  mixed  and  incorporated  together,  and 
passed  through  a  coarse  sieve.  The  common 
sorts  are  planted  in  beds  or  borders;  but  the  finer 
sorts  always  in  pots.  These  should  be  at  least 
twelve  inches  in  diameter  at  the  top,  and  ten 
inches  deep. 

The  plants,  afler  being  dressed  and  prepared, 
are  to  be  put  into  the  pots  about  the  middle  of 
March,  or  first  of  April.  They  are  then  placed 
in  free,  open  situations,  under  an  arch  of  hoops, 
where  mats  may  be  placed  to  protect  them  on 
occasion  of  heavy  rains,  or  severe  weather. 
When  the  flower  stems  have  grown  to  eight  or 
ten  inches,  they  require  support  by  tying  them 
to  sticks  placed  for  the  purpose.  All  insects, 
especially  the  green  plant  louse,  are  to  be  care- 
fully picked  off  the  stems  or  leaves,  and  de- 
stroyed. Just  previous  to  the  expansion  of  the 
flower,  the  petals  are  so  large  and  numerous,  in 
some  plants,  as  to  burst  the  calyx  at  one  side. 
This  disfigures  the  flower,  and  to  prevent  this 
accident,  a  slip  of  bladder  is  to  be  tied  round  the 
calyx,  so  as  to  give  it  support  till  the  petals 
burst  forth  at  the  top.  When  the  first  flowers 
begin  to  open  and  expand,  they  should  be  covered 
from  the  sun  and  rain  by  small  pieces  of  paper 
in  the  form  of  an  extinguisher,  lightly  put  over 
them;  and  when  the  greater  part  are  in  bloom, 
a  general  covering  should  be  put  to  protect  the 
whole. 

The  petals  of  the  carnation,  particularly  the 
high  coloured  ones,  are  very  apt  to  return  from 
the  striped  or  variegated,  to  the  original  plain; 
they  are  then  esteemed  of  little  or  no  value  by 
the  florist.  Wlien  they  show  a  tendency  to  this, 
they  may  frequently  be  recovered  by  planting 
them  in  a  poor  dry  soil,  that  will  but  just  afford 
sufficient  nourishment  for  their  existence.    The 


winter  ti-eatment  of  the  carnation  plants  resem- 
bles that  described  for  auriculas. 

The  Pink  (dianthus  hartensisj.  Pinks  have 
only  been  known  as  garden  flowers  from  a  very 
modem  date;  indeed,  the  garden  pink  is  sup- 
posed by  many  to  be  only  a  sub-species,  or,  per- 
haps, a  cross  of  the  carnation.  Some  have  sup- 
posed it  to  have  been  produced  from  the  Britisli 
species,  d.  deltoides;  and  the  pheasant  eye  pink, 
from  d,  plumarius. 

The  cob  pink  is  a  large  sort,  apparently  inter- 
mediate between  the  pink  and  picotee  carnation. 
There  are  a  great  number  of  varieties  of  the 
garden  pink.  A  first  rate  double  pink  should 
have  a  strong,  elastic,  and  erect  stem,  not  less 
than  twelve  inches  high.  The  calyx  should  be 
rather  smaller  and  shorter,  but  nearly  similar  in 
form  and  proportions  to  that  of  the  carnation; 
while  the  flower  should  not  be  less  than  two 
inches  in  diameter.  The  petals  should  be  large, 
broad,  and  substantial,  and  have  very  fine  fringed 
or  serrated  edges,  free  from  large,  coarse,  deep 
notches,  or  indentures.  In  short,  they  approach 
nearest  to  perfection  when  the  fringe  on  the  edge 
is  so  fine  as  scarcely  to  be  discernible;  and  it  is 
even  desirable  that  they  should  be  perfectly  rose- 
leaved,  that  is,  without  any  fringe  at  all.  The 
broadest  part  of  the  lamina,  or  broad  end  of  the 
petals,  should  be  perfectly  white  and  distinct 
from  the  eye,  unless  it  be  a  laced  pink,  that  is, 
ornamented  by  a  continuation  of  the  colour  of 
the  eye,  round,  bold,  clear,  and  distinct,  leaving 
a  considerable  proportion  of  white  in  the  centre 
perfectly  free  from  any  tinge  or  spot.  The  eye 
should  consist  of  a  bright  or  dark  rich  crimson, 
or  purple,  resembling  velvet;  but  the  nearer  it 
approaches  to  black,  the  more  it  is  esteemed. 
Its  proportion  should  be  about  equal  to  that  of 
the  white,  that  it  may  neither  appear  too  large 
or  too  small. 

The  general  mode  of  propagating  pinks  is  by 
pipings,  or  by  layers  to  preserve  rare  sorts,  and 
by  seed  to  procure  new  varieties.  The  proper 
time  to  commence  the  operation  of  piping,  is 
immediately  previous  to,  or  during  the  bloom, 
or  as  soon  as  the  new  shoots  are  grown  of  a  suffi- 
cient length  for  the  purpose.  The  same  method 
is  employed  as  that  described  for  the  carnation. 
Some  gardeners,  instead  of  piping  or  laying, 
half  separate  the  young  shoots  from  the  parent 
stock;  although  this  process  is  apt  to  injure  the 
latter,  and  is  not  to  be  generally  recommended. 

There  is  also  a  process  for  procuring  new  var- 
ieties, of  impregnating  double  and  semi-double 
pinks  with  single  kinds,  which  is  thus  described 
by  a  French  florist:  ''Just  before  sunrise  open 
carefully  theflower  to  be  operated  on,  and  abstract 
the  anthers  with  a  small  pincers.  About  eight 
or  nine  o'clock  place  the  ripe  pollen  upon  the 
stigma  of  the  flower,  and  repeat  this  two  or  three 
times  iu  the  course  of  the  day.    If  the  act  of 
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impregnation  bas  taken  place,  the  flower  will 
fade  in  twenty-four  or  thirty-six  hours;  hut  if 
not,  the  flower  will  remain  in  fiill  beauty,  in 
which  case  the  attempt  must  be  repeated.  This 
should  always  be  done  in  fine  serene  weather; 
and  care  should  be  taken  to  defend  the  impreg- 
nated flower  from  rain  and  mists.  Plants  raised 
from  seeds  which  have  been  crossed,  always  bear 
the  form  of  the  mother,  but  take  the  colours  of 
the  male  parent.  Fewer  seeds  are  produced 
by  art  than  by  nature  alone;  and  the  impreg- 
nated flowers  are  less  visited  by  bees  than 
others." 

The  common  sorts  of  pinks  are  planted  in 
borders,  and  the  best  qualities  in  beds;  few, 
except  very  rare  sorts,  are  put  into  pots,  for  in 
general  they  thrive  best  in  the  open  ground.  The 
most  appropriate  soil  is  a  fresh  loam,  dug  about 
two  feet  deep,  finely  comminuted,  and  manured 
with  a  stratum  of  cow  dung  two  years  old, 
mixed  with  an  equal  proportion  of  earth.  As 
soon  as  the  pipings  are  struck,  and  will  bear 
removal,  they  are  to  be  planted  on  abed  of  com- 
mon garden  mould,  where,  in  a  few  weeks,  it 
will  easily  be  discernible  which  are  the  strongest 
plants  to  remove  to  the  blooming  bed.  This 
bed  should  be  raised  three  or  four  inches  above 
the  surrounding  paths;  and  the  plants  placed  in 
it  in  August,  or  early  in  September,  about  nine 
inches  apart  from  each  other.  During  winter, 
if  the  frost  is  severe,  a  slight  covering  will  be 
necessary;  and  in  the  ensuing  spring,  weeding 
and  stirring  up  the  surface  of  the  bed,  are  all 
that  is  necessary.  A  month  before  blowing,  the 
bed  may  be  thinned  if  necessary,  leaving  sll  the 
largest  and  strongest  plants.  In  these  plants  all 
the  small  lateral  buds  should  be  plucked  ofi^,  in 
order  to  ensure  a  full  blow  of  the  central  ones, 
and  these  should  not  exceed  eight  or  ten  in 
number.  Strong  healthy  plants,  not  too  large 
or  bushy,  and  consisting  of  a  capital  leading 
stem  in  the  centre,  are  the  most  likely  to  pro- 
duce the  best  flowers.  Those  buds  likely  to 
burst  at  the  side  of  the  calyx,  should  be  tied 
and  supported,  as  described  for  the  carnation; 
and  sticks  should  be  put  into  the  ground,  to 
which  the  large  stems  are  to  be  tied  for  support. 
Pinks  transplanted  in  spring  never  show  such 
a  fine  blow  as  those  transplanted  in  September. 
They  should  be  moved  every  two  years. 

The  Violet  (viola).  Natural  family  violacece; 
pentandria,  monogynia^  of  Linneus.  This  is  a 
genus  of  pretty  flowers,  of  which  there  are  a 
number  of  species,  distinguished  by  their  five- 
petalled  corolla,  generally  blue,  purple, and  white, 
with  these  petals  disposed  somewhat  in  the 
butterfly  form.  The  leaves  vary  according  to 
the  species,  being  heart-shaped  in  some,  in  others 
ovate,  sagittate,  pedate,  &c.  Some  are  annual, 
others  perennial;  and  they  are  natives  of  Europe, 
Asia,  and  America. 


Several  species  are  indigenous  in  Britain,  as 
the  sweet  violet,  the  hairy,  the  marsh,  the  dog's 
violet,  and  the  pansy,  or  heart's-ease.  Violets 
were  known  tx>  the  ancients,  and  named  after 
lo,  fabled  to  have  been  turned  into  a  cow  by 
Jupiter.  The  ancient  physicians  employed  the 
roots  and  leaves  in  medicine;  but  in  modem 
practice  the  flower  only  is  occasionally  employed 
as  a  test  of  acids,  and  for  imparting  a  pleasing 
colour  to  tinctures.  As  garden  flowers,  the 
violet  and  pansy  are  much  prized  both  for  their 
beauty  and  the  grateful  flavour  of  the  odorous 
species. 

The  Swea  Violet  (v.  odtortOa).  This  is  a 
favourite  flower  from  its  delicious  fragrance,  and 
the  early  period  at  which  it  appears.  It  is  a 
native  of  England,  and  every  part  of  Europe, 
growing  in  a  loamy  soil  in  woods  and  thickets, 
and  on  warm  banks.  Desfontaines  saw  it  fre- 
quently in  Barbary,  in  the  palm  groves  about 
Tassa  and  Cossar,  the  blue  and  white  growing 
promiscuously,  and  flowering  in  winter.  Has- 
selquist  found  it  in  Palestine,  Thunbei^,  in  Japan, 
and  Laureiro,  in  China,  near  Canton. 

It  is  a  perennial  creeping  plant;  the  leaves  are 
cordate  and  smooth;  while  the  hairy  violet  (v. 
hirtvtajf  which  nearly  resemble^  it,  has  the  leaves 
and  footstalk  hair^*;  the  latter  also  is  inodorous. 
The  petals  of  the  sweet  violet  are  either  blue, 
purple,  or  white.  The  double  kinds  most 
esteemed  are  the  purple  and  the  Neapolitan 
variety,  called  the  single  Russian,  which  com- 
mence to  flower  in  autumn  in  the  open  air,  and 
continue  so  even  during  the  frost  of  winter. 

The  sweet  violet  grows  best  in  a  loamy  soil, 
and  may  either  be  planted  in  beds  in  warm  dtu- 
ations,  in  the  open  ground,  or  under  glass  frames. 
The  Neapolitan  is  well  adapted  for  forcing  in 
pots.  The  violet  is  frequently  alluded  to  by  tlie 
ancient  poets  as  a  remedy  for  the  cure  of  wounds, 
and  was  used  for  this  purpose  by  the  Greeks  and 
Arabians. 

The  Pan^y  or  Hearf^-ease  (v,  tricolor  J.  This 
name  was  originally  confined  to  the  vioia  tricolor; 
but  it  is  now  extended  to  other  species,  as  the 
lutea^  grandiflora^  amoma^  and  the  hybrids,  pro- 
duced by  mingling  these  species  together.  The 
tricolor  is  an  annual,  with  stalks  from  four  to 
six  inches  in  height;  the  leaves  variously  shaped, 
being  ovate,  or  elliptical,  according  to  position, 
and  with  compound  stipules.  The  petals  are 
variously  coloured.  In  the  wild  species  the  two 
uppermost  are  generally  purple  or  red,  and  the 
others  vari^;ated,  with  a  yellow  ground. 

The  cultivated  varieties  are  at  least  a  hundred. 
The  prevailing  colours  are  purple  and  violet, 
each  with  many  shades.  They  are  in  flower 
from  the  beginning  of  June  till  July;  the  mid- 
summer heat  interrupts  their  blooming  for  some 
time;  but  after  the  middle  of  August  they  com- 
mence again,  and  continue  with  a  perpetual 
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succession  of  varied  and  beautiful  flowers,  till 
checked  by  the  winter  frosts.  The  finest  pan- 
sies  should  have  lai*g;e,  round  petals;  the  flower 
forming  nearly  a  circle,  one  inch  and  a  quarter 
in  diameter.  The  colours  should  he  brilliant, 
distinct,  and  permanent;  the  eye  rather  small, 
and  not  deeply  pencilled,  and  the  stigma  filling 
the  open  part  of  it.  The  flower  stalk  should 
I>e  strong  and  erect. 

The  propagation  of  pansies  is  by  cuttings,  or 
seed,  either  of  which  may  be  accomplished  with 
the  greatest  ease  in  common  garden  soil.  The 
seeds  may  be  so¥m  early  in  spring,  under  hand 
glasses,  or  in  a  common  frame;  and  the  plants 
may  he  first  pricked  out  under  glass,  and  after- 
wards transplanted  into  beds  in  the  open  garden, 
or  put  into  pots.  The  situation  should  be  open 
to  the  east  or  west;  the  sur&ce  should  be  ratiier 
below  the  neighbouring  ground,  so  as  to  retain 
moisture,  and  be  cool;  and  the  soil  should  be  a 
sandy  loam,  well  manured. 

Lobelias.  Natural  family  campanulaceas ; 
pentandriay  monoffyniay  of  Linnsus.  This  genus 
of  splendid  plants  is  called  after  Lobel,  a  French 
botanist,  who  came  to  England  in  the  reign  of 
James  I.  There  are  many  species  of  this  fiunily, 
some  of  which  are  aquatic  plants,  or  grow  in 
very  moist  situations,  as  the  water  lobelia,  dorU 
marina^  and  the  long-flowered  lotu^iflora.  The 
leaves  are  generally  oblong,  lanceolate^  or  linear; 
the  prevailing  colour  of  the  corolla  is  red.  Three 
beautiful  garden  species  are  known  under  the 
name  of  cardinal  flowers. 

The  Common  Cardinal  Flower  (L  eardinaHsJ^ 
is  a  native  of  Virginia,  where  it  grows  wild  in 
abundance,  by  the  sides  of  rivers  and  ditches. 
It  was  introduced  into  Britain  in  the  year  1629, 
and  was  then  very  much  admired.  Justice 
describes  it  as  '^  a  flower  of  most  handsome  ap- 
pearance, which  should  not  be  wanting  in  curious 
gardens,  as  it  excels  all  other'flowers  I  ever  knew, 
in  the  richness  of  its  scarlet  colour." 

This  plant  is  propagated  in  the  usual  way,  by 
ofi^sets  and  cuttings;  but  those  raised  from  seed, 
produce  the  strongest  plants.  Soon  after  the 
seed  has  ripened,  it  is  to  be  sown  in  pots  of  rich 
earth,  placed  under  the  protection  of  a  frame. 
Next  spring  the  plants  make  their  appearance, 
and  after  they  have  acquired  two  or  three  leaves, 
they  should  be  put  out  into  separate  pots;  and 
as  they  acquire  bulk,  still  farther  transplanted 
during  the  season.  They  should  have  an  eastern 
exposure,  and  a  liberal  supply  of  water.  In  the 
second  season  they  will  flower,  and  if  protected 
from  the  too  great  influence  of  the  sun,  will 
continue  a  lonj^  time  in  full  beauty.  The  roots 
do  not  last  above  two  or  three  years,  and  thus  a 
constant  succession  of  young  plants  is  neces- 
sary. 

The  Fulgent  Cardinal  Flower  (L  fulgens). 
This  species  is  a  native  of  Mexico,  and  was 


introduced  into  England  in  1809.  It  is  an 
aquatic  plant,  and  will  even  endure  the  severity 
of  our  winters,  if  planted  by  the  side  of  ponds 
or  cisterns.  It  flowers  in  July  and  August.  It 
may  be  propagated  by  suckers  or  cuttings,  which 
strike  with  great  facility  in  any  shady  situation. 
It  may  also  be  raised  from  seed,  which  should 
be  sown  as  soon  as  it  ripens,  on  the  surface  of 
moist  wth  in  earthen  pans,  taking  care  not  to 
cover  up  the  seed  with  earth. 

The  plants  will  come  up  in  spring,  and  flower 
the  second  year.  It  is  necessary  to  shelter  the 
pans  during  the  winter.  By  a  succession  of 
transplantings  into  larger  pots,  magnificent 
plants  of  this  species  may  be  obtained,  some  of 
them  attaining  the  height  of  five  feet,  and  up- 
wards. 

The  Splendid  Cardinal  Flower  (h.  eplendensjy 
IS  also  a  native  of  Mexico,  and  was  introduced 
into  Britain  in  1814.  It  is  to  be  treated  in  the 
same  manner  as  the  others. 

The  Blue  Cardinal  Flower  (L  s^hiliHcaJ^ 
and  several  other  species,  are  natives  of  America. 
They  all  require  the  same  mode  of  treatment, 
and  may  be  raised  without  much  difiiculty. 
The  I,  itypkilitiea  was  siud  to  be  employed  as  a 
medicinal  plant  by  the  North  American  Indians, 
in  the  cure  of  syphilis.  Its  virtues,  however, 
have  not  been  confirmed  by  the  trials  of  Euro* 
pean  physicians. 

The  dwarf  varieties  of  lobelias  are  of  two 
kinds,  those  with  blue  flowers,  and  those  with 
white.  They  are  easUy  nused  in  borders,  and 
have  a  very  showy  appearance  during  the  greater 
part  of  the  summer.  They  are  propagated  by 
cuttings  taken  early  in  spring,  placed  below 
glasses  until  they  set,  and  then  transplanted  into 
open  borders  as  soon  as  the  weather  admits. 

BxLL  Flowbr  (campanula).  Natural  family 
oampamdaceoB;  pentandriOy  monogynioj  of  Lin- 
nieus.  This  is  a  genus  of  plants  with  numerous 
species,  distinguished  by  the  bell-shape  of  the 
corolla;  hence  the  name  derived  from  campana, 
(a  bell).  Almost  all  the  species  have  long  white 
roots,  of  an  esculent  quality;  that  of  rampion 
c.  rapunculusy  is  used  as  food  in  France  and  Italy. 
Many  of  the  species  are  showy  garden  flowers. 
The  common  Scottish  blue  bell,  c.  rotundifoHa^ 
is  a  well  known  wild  flower. 

Pyramidal  Bell  Flower  (c»  pyramidalis). 
This  splendid  species  is  a  native  of  Istria  and 
Savoy,  and  was  first  cultivated  in  Britain  by 
Grerarde.  For  a  long  time  it  was  a  fiisliionable 
flower  in  the  halls  of  the  nobility,  and  was  usu- 
ally trained  in  a  spreading,  fan-shape,  so  as  to 
cover  the  fire  place  in  summer;  and  for  this  pur- 
pose it  is  still  esteemed  in  Holland.  It  has, 
however,  been  greatly  superseded  as  a  fashionable 
flower  in  this  country,  by  other  more  novel 
plants,  as  the  lobelia.  It  is,  however,  when 
trained  to  a  great  height,  by  successive  trans- 
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plantationa  into  larger  pots,  a  beautiful  object, 
with  its  tall  pyramidal  stem,  on  which,  for  at 
least  two  months,  appear  a  succession  of  blue 
bells. 

It  thrives  best  in  a  rich  light  soil,  without 
any  animal  manure;  and  may  be  propagated  by 
seed,  by  cuttings  from  the  stem,  or  by  division 
of  the  roots,  which  last  affords  the  strongest 
plants  in  the  shortest  time.  The  pro^r  time 
for  dividing  the  roots  is  after  the  bloom  is  over, 
in  September.  The  sections  are  then  to  be 
planted  in  pots,  and  protected  by  a  frame  during 
tlie  winter«  In  spring  they  are  to  be  trans- 
planted into  small  pots,  and  gradually  changed 
into  laiger  ones.  According  to  Miller,  the  plants 
raised  from  seed  are  always  the  best.  The  stalks 
rise  more  vigorous,  and  higher,  and  produce  a 
greater  number  of  flowers.  Good  seeds  are  to 
be  obtained  by  placing  a  strong  flowering  plant 
in  a  warm  situation,  against  a  wall,  or  under  a 
glass  case.  Soon  after  the  seeds  are  ripe,  and 
gathered,  they  are  to  be  sown  in  pots  containing 
light  earth,  and  then  put  under  shelter  for  the 
winter.  The  plants  appear  in  spring,  and  make 
progress  during  the  summer.  When  the  leaves 
decay  in  October,  they  are  to  be  transplanted 
into  beds  of  light  loamy  earth,  without  any 
mixture  of  manure.  In  this  bed  they  are  left 
for  two  years,  being  protected  in  winter  by  rotten 
tan.  They  are  then  to  be  removed  to  their  final 
destination  in  September  or  October,  and  the 
following  year  being  the  third  from  sowing,  they 
will  flower.  The  plants  of  this,  as  well  as  many 
other  species  which  have  been  propagated  by 
roots,  do  not  so  readily  bear  seed  as  those  which 
liave  been  raised  directly  from  seed. 

The  Canterlnsfy  Bells  (c.  medium)^  is  a  well 
known  garden  flower,  with  double  and  single 
varieties;  blue,  red,  purple,  and  white  coloured. 
It  is  a  biennial,  of  very  easy  culture,  and  may 
either  be  sown  in  autumn  in  beds,  where  it  is 
to  remain;  or  in  spring,  for  transplantation. 

The  Clustered  Campanula  (c,  glomerosa)^  is  a 
rock  or  pot  plant,  and  requires  a  dry  poor  soil, 
in  order  to  bring  out  the  vivid  tints  of  the  cor- 
olla.   It  is  also  of  very  easy  culture. 

TuK  DouBLB  RoGKBT.  Natural  fiCmily  crud- 
fer<e;  tetradynamia^  of  Linnieus.  This  is  a  bien- 
nial, or  imperfect  annual,  a  native  of  Italy,  and 
introduced  into  Britain  by  Crerarde,  in  1597. 
There  are  two  varieties,  the  white  and  purple, 
both  forming  a  spike  of  double  flowers,  about 
twelve  inches  in  length.  They  are  beautiful, 
fragrant,  and  durable  flowers,  and  give  out  their 
odour  more  sweetly  in  the  evening  than  during 
the  day.  Although  it  is  of  easy  culture  in 
country  gardens,  yet  it  will  not  thrive  near  large 
cities,  as  London  and  Paris;  so  that  both  these 
capitals  are  supplied  with  it  from  the  provinces. 

It  grows  very  luxuriantly  in  a  clayey  soil; 
but  a  lighter  texture  of  soil  is  more  favourable 


for  the  full  development  of   its  fluwiiiB.     TW  | 
best  mode  of  propagating  these  plants   is  ^ 
following.    When  the  flower  ia   beginnixi^  » 
fade,  cut  down  the  stalks  and  div^ide  them 
ordinary  lengths  of  cuttings;  next  cut 
leaves,  and  smooth  the  ends,  then  make 
slits  with  a  knife  in  the  bark  or  rind,  lengtb^ 
so  as  to  separate  or  raise  the  bark  for  half 
inch  in  length.    When  the  cutting-  is 
in  the  ground,  the  loose  bark  naturally  coris 
and  it  is  from  this  bark  that  the  young  sboocs 
proceed.    The  partial  separation,  and  the  turxiix^ 
up  of  the  bark,  seems  to  promote  a  tendencT-  t& 
throw  out  roots.    The  cuttings  may  be  put 
flower  pots,  as  they  may  thus  be  sheltered 
winter  with  more  ease;  or  they  may  be  placed 
in  the  natural  earth,  provided  the  soil  is  lig:iit 
and  fresh.    Covering  them  with  a  hand 
will  forward  the  rooting  of  the  cuttings;  or 
may  be  put  on  a  hot  bed,  which  vriil  equally 
facilitate  their  growth.  The  same  florist  *  recQfm- 
mends  a  similar  plan  of  treatment  for  stock  g«l- 
ly-flowers,  and  double  wall-flowers. 

CHRTBANTBRiiUH.  Natural  fiamily  eompotiUp,' 
syngeMsia^  superfluay  of  Linncus.  This  genus 
is  well  known  as  containing  some  of  our  moot 
showy  com  weeds,  as  the  ox-eye,  daisy,  and 
com  crysanthemum,  as  well  as  our  most  showy 
varieties  of  garden  flowers. 

The  Chinese  Crysanthemum  {c.  IkdicmmJ,  is 
the  finest  of  this  family.    It  is  a  native  of  India, 
and  a  particular  favourite  with  the  Chinese, 
from  whence  we  have  derived  all  our  varieties. 
It  was  first  introduced  into  this  country  in  1764, 
and  soon  became  a  favourite  in  our  gardens.     It 
blows  late  in  autumn,  and  may  be  preserred  in 
the  conservatory  till  the  middle  of  winter,  at  a 
period  when  few  other  flowers  are  in  perfection. 

There  are  at  least  fifty  known  varieties  of  ihu 
flower,  which  have  been  classed  under  the  fol- 
lowing heads : — 

Eanunculus-floweredy  yellow,  white,  brown, 
bluish,  bufi;  pink,  and  light  purple. 

Incurving  ranunculus-flowered^  black,  bluish, 
pink,  orange,  red,  and  white. 

China  aster-floweredy  yellow,  red,  crimson, 
pink,  black,  and  white. 

Mariffold-flcweredy  golden-yellow,  with  bron- 
zed back,  yellow,  lotus-flowered,  pale,  bufl;  pur- 
ple. 

Tassil-flowered,  yellow,  salmon-coloured,  lilac, 
purple,  and  white. 

This  flower  is  of  very  easy  culture,  and  is  pro- 
pagated by  dividing  the  root  by  suckers,  and  by 
cuttings.  In  the  beginning  of  April  cuttings  are 
taken  from  the  top  shoots  of  last  year's  plants, 
and  put  into  pots  containing  fresh  loam,  sand, 
and  bog,  or  leaf  mould.  These  cuttings  should 
be  about  three  inches  in  length,  and  smoothly 
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out  across  at  a  joint.  At  first  the  pots  are  to  be 
put  into  artificial  heat  till  the  plants  root,  and 
then  to  be  placed  in  the  open  air,  moving  them 
into  larger  pots  as  the  plants  advance  in  growth. 
They  should  be  watered  with  liquid  manure,  and 
about  the  month  of  Jun^  the  tops  of  the  plants 
should  be  nipped  ofi^  in  order  to  make  them 
grow  bushy. 

Many  of  the  varieties  may  be  raised  in  the 
open  border  in  warm  sheltered  situations,  the 
best  soil  being  two-thirds  of  turfy  loam,  and  one 
third  of  leaf  mould. 

Dui-ing  winter  the  roots  requii-e  protection, 
and  they  need  to  be  renewed  about  every  two 
years;  for  as  they  increase  much  in  size  by 
suckers  from  the  roots,  ^e  plants,  if  left  for  a 
long  period,  become  unsightly,  and  produce 
small  and  imperfect  flowers.  The  early  flower- 
ing varieties  are  the  hardiest  and  most  suitable 
for  the  open  border. 

Tke  marypold  (calendula  officinalis,)  This 
well  known  flower,  belonging  to  the  same  natural 
family  as  the  foregoing,  has  been  a  denizen  of 
the  garden  border  from  the  earliest  times. 
Though  common,  and  hardy,  and  prolific  as  any 
weed,  its  deep  orange  disk  is  by  no  means  devoid 
of  beauty.  Formerly  it  used  to  be  employed  in 
broths  and  soups,  partly  to  give  these  a  colour, 
and  partly  to  give  the  peculiar  flavour  and  warm 
aromatic  taste  which  belongs  to  the  flower.  It 
had  also  many  medicinal  virtues  assigned  to  it, 
which  modem  opinions  have  not  confirmed. 
The  flower  of  the  marygold,  according  to  Lin- 
nsus,  is  open  from  nine  in  the  morning  till  three 
in  the  afternoon.  There  are  double,  lemon-col- 
oured, and  prolific  varieties.  A  distilled  water, 
a  kind  of  vinegar,  and  a  conserve,  ai*e  prepared 
from  the  flowers. 

A  number  of  species  of  this  genus  are  indigen- 
ous to  the  Cape  of  Good  Hope ;  some  of  which 
are  showy  annuals. 

The  Daisy  (hellis  perennisj,  is  also  a  well 
known  flower.  The  garden  varieties  ai*e  double, 
from  the  stamens  being  converted  into  petals  of 
the  corolla.  There  is  also  a  singular  variety 
called  the  Hen  and  ChickeiCs  Daisy ^  where  small 
additional  flowers  grow  out  from  the  original 
central  one.  The  daisy  continues  many  months 
in  flower,  enamelling  alike  the  meadow  and  the 
garden  border  with  its  pleasing  and  familiar 
face. 

There  are  other  two  species,  the  large  Portu- 
gal daisy,  (h,  sylvestris)^  and  the  annual. 

Asters,  This  genus,  belonging  to  the  natural 
family  compositcSy  contains  a  great  number  of 
different  species.  All  the  flowers  are  star-like, 
hence  the  name,  and  there  is  a  peculiarity  in  the 
style  which  distinguishes  the  genus.  The  col- 
ours are  various.  From  the  latene^  in  the  sea- 
son at  which  they  bloom,  they  have  obtained 
the  name  of  Christmas  daisy.    There  are  seven 


species  commonly  cultivated  in  gardens  which 
bloom  in  September,  eleven  which  flower  in 
October,  and  three  which  continue  from  Novem- 
ber till  Christmas.  They  are  very  easily  culti- 
vated, and  will  grow  in  any  kind  of  soil.  The 
greater  number  are  natives  of  America,  but  some 
of  the  species  are  found  over  most  regions  of  the 
globe. 

The  China  Aster  is  a  well  known  annual, 
some  recent  varieties  of  which  have  been  intro- 
duced from  Crerraany,  of  large  size,  with  quilled 
and  striped  flowers.  The  seed  should  be  sown 
the  first  week  of  April,  either  in  pots  or  seed 
pans,  and  placed  in  a  cold  frame.  When  the 
plants  come  up,  and  are  of  a  proper  size,  they 
may  be  transplanted  to  open  beds  and  bor- 
ders. 

The  Lupine.  The  natural  family  legumihosof, 
to  which  this  genus  belongs,  afibrds  many  beau- 
tiful species  of  garden  flowers.  About  twenty 
species  of  the  lupine  have  been  cultivated  for 
this  purpose,  and  afford  beautiful  border  orna- 
ments, with  a  variety  of  colours,  blue,  yellow, 
rose-coloured,  &c.  They  are  all  of  very  eai-Iy 
culture,  being  reared  from  seeds  the  same  as  the 
common  pease  and  beans. 

Stock  Gillt  Flower  (mathiola,)  Natural 
family  cruciferm.  This  genus  was  named  after 
Mathiola,  an  Italian  physician.  There  are  seve- 
ral species  natives  of  £urope  and  of  Barbary.  Two 
species,  the  common  gilly  flower  (incana)y  and 
sinuatay  are  indigenous  to  Britain.  They  have 
been  long  favourite  ornaments  of  the  flower  gar- 
den, the  double  species  being  esteemed  for  the 
beauty  and  deep  tints  of  the  flower,  and  for  its 
delightful  odour.  Of  the  common  or  ten  weeks' 
stock,  and  the  smooth-leaved,  (glabra)  thei*e 
are  not  less  than  one  hundred  varieties,  gener- 
ally called  German  stocks.  The  simple  or  Bromp- 
ton  stock  (simplicicaulis)  is  a  biennial,  of  which 
there  are  also  several  varieties.  The  ten  week 
stock,  in  order  that  it  may  flower  the  same  year, 
should  be  raised  in  a  hot-bed,  and  transplanted 
as  early  in  the  spring  as  the  state  of  the  weather 
will  permit.  .  The  Brompton,  on  the  other  hand, 
should  not  be  encouraged  to  flower  till  the  second 
season,  and  on  this  account  may  be  sown  in  the 
open  air  in  April  or  May,  and  transplanted  in 
July  to  the  situation  where  it  is  intended  to 
remain.  It  is  of  importance  that  all  the  species 
of  this  genus  should  be  transplanted  when  they 
are  very  young,  because,  having  fusiform  roots, 
and  fine  side  fibres,  they  seldom  recover  fr\>m 
the  check  which  they  receive  from  being  trans- 
planted, afler  they  are  two  or  three  months  old. 
The  chance  of  double  plants  is  often  very  pre- 
carious. It  is  said  that  those  seed  plants  which 
have  more  than  the  usual  number  of  petals,  that 
is, six  or  seven  instead  of  four,  generally  produce 
double  flowers  when  the  seed  is  again  sown.  It 
would  be  well,  therefore,  for  the  florist  to  mark 
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such  plants,  and  preserve  the  seed  to  be  sown 
separately. 

Th/R  Wall  Flower  (cheirarUhw  cheira,)  This 
is  a  genus  allied  to  the  former.  The  delightful 
fragrance  of  the  common  wall  flower  has  always 
rendered  it  a  favourite,  although  it  is  possessed 
of  little  beauty.  There  are  several  species^  and 
several  double  varieties.  All  are  of  very  eas}"^ 
culture.  The  rock  wall  flower,  (scoparius),  and 
indeed  all  the  species  thrive  well  on  rocks  and 
walls  where  the  soil  is  poor  and  arid.  On  this 
account,  it  becomes  a  flower  well  suited  to  form 
an  ornament,  and  to  conceal  blemishes  in  any 
part  of  the  garden  groimds.  It  has  this  advan- 
tage also  of  being  a  hardy  eveigreen,  standing 
out  even  our  severe  winters.  It  has  some- 
times been  planted  in  pasture  lands,  its  bitter 
qualities  having  been  found  a  preventative  of  the 
rot  in  sheep. 

Balsam  (impatiens  baUamina.J  Natural 
family  balsaminece;  pcntandria,  monogyniety  of 
Linneus.  This  is  one  of  the  most  beautiful  of 
garden  annuals.  It  grows  to  one  or  two  feet  in 
height,  with  a  succulent  branchy  stem,  serrated 
leaves,  and  a  cone  of  finely  variegated  carnation- 
like  flowers.  The  prevailing  colours  of  the  petals 
are  red  and  white,  the  former  extending  to  every 
shade  of  orange,  purple,  scarlet,  lilac,  pink,  and 
flesh  colour.  On  the  slightest  touch  the  seed 
capsules,  when  ripe,  burst  and  scatter  the  seeds 
around.  Hence  the  name  impatiens  was  applied 
to  the  family.  It  is  a  native  of  the  East  Indies 
and  Japan,  where,  according  to  Thunberg's 
account,  the  natives  use  the  juice  prepared  with 
alum  for  dyeing  the  nails  red.  It  was  first  cul- 
tivated in  England  by  Gerarde,  in  1596. 

One  species,  Cb.  nolitangerh)^  is  a  native  of 
Europe.  During  the  day  the  leaves  of  this 
species  are  expanded,  but  at  night  they  hang 
pendent,  contrary  to  what  usually  takes  place  in 
plants  which,  from  a  deficiency  of  moisture,  or 
a  too  great  perspiration  from  heat,  commonly 
droop  the  leaves  during  the  day.  No  animal  but 
the  goat  is  said  to  eat  this  plant.  The  garden 
balsam  is  exceedingly  apt  to  run  into  varieties, 
the  seed  from  one  plant  scarcely  producing  two 
alike.  Double  flowers  are  those  esteemed,  and 
the  most  prized  are  the  striped  carnation-like 
flakes  or  bizarres.  It  is  generally  raised  by  seed, 
though  in  this  way  no  varieties  can  be  depended 
upon  being  transmitted;  sometimes  although 
rarely,  varieties  are  propagated  by  cuttings, 
which,  however,  do  not  readily  set.  Seed  ripens 
easily  in  semi-double  plants,  and  should  not  be 
less  than  three  or  four,  or  even  nine  years  old, 
before  it  is  sown,  as  it  has  been  found  that  new 
seed  rarely  produces  double  flowers.  The  best 
soil  is  a  rich  loam,  and  the  sowing  may  take 
place  at  any  time  from  March  to  the  end  of 
April.  The  seed  is  to  be  sown  very  thin  in 
pots^  which  are  then  to  be  placed  in  a  hot 


bed  as  near  the  glass  as  possible.  When  the 
plants  attain  a  height  of  five  inches,  tliey  are  to 
be  transplanted  into  larger  pots,  one  in  the  centre 
of  each.  As  soon  as  the  roots  have  filled  them, 
the  plant  is  to  be  moved  into  a  larger ;  and  this 
process  is  to  be  repeated  three  or  four  times  till 
the  last  pots  are  eight  or  more  inches  in  diame- 
ter, still  keeping  the  plants  in  a  hot-bed.  Bal- 
sams so  treated  will  grow  to  the  height  of  four 
feet,  and  fifteen  feet  in  circumference,  with  side 
branches  from  top  to  bottom,  all  covered  with 
lai*ge  double  flowers. 

The  CkteVe  Comb  (celosta  cristata).  The  ama- 
ranthus  tricolor^  the  globe  amaranth,  and  most 
other  tender  annuals,  may  be  treated  in  a  similar 
manner,  and  with  similar  success.  In  October, 
1820,  Mr  Knight  sent  to  the  Horticultural 
Society  a  cock's  comb,  the  flower  of  which  mea- 
sured eighteen  inches  in  width,  and  seven  inches 
in  height,  firom  the  top  of  the  stalk.  It  was 
thick  and  full,  and  of  an  intense  purplish  red. 
This  was  produced  by  means  of  retarding  the 
growth  of  the  flower  stalk.  The  compost 
employed  was  of  the  most  nutritive  and  stimu- 
lating kind,  consisting  of  one  part  of  unfermented 
horse  dung  fresh  from  the  stable,  and  without 
litter,  one  part  of  burnt  turf,  one  of  decayed 
leaves,  and  two  of  green  turf,  the  latter  being  in 
lumps  of  about  an  inch  thick,  in  order  to  keep 
the  mass  so  hollow  that  the  water  might  have 
free  liberty  to  escape,  and  the  air  to  enter.  The 
seeds  were  sown  in  spring  rather  late,  and  the 
plants  put  first  into  pots  of  four  inches  diameter, 
and  then  transplanted  to  others  a  foot  in  diame- 
ter, the  object  being  not  to  compress  the  roots, 
as  that  has  a  tendency  to  accelerate  the  flower- 
ing of  all  vegetables.  The  plants  were  placed 
within  a  few  inches  of  the  glass,  in  a  heat  of  from 
70°  to  100°.  They  were  watered  with  pigeon- 
dung  water,  and  due  attention  paid  to  remove 
the  side  branches  when  very  young,  so  as  to  pro- 
duce one  strong  head  or  flower. 

Thb  Cyclamen.  Natural  family  primtdaeeos ; 
peniandriay  monogynia^  of  Linnfeus.  This  is  a 
genus  of  pretty  little  annuals,  with  cordate 
or  orbicular  leaves,  twisted  flower-stalks,  and 
beautiful  five  petalled  flowers.  The  root  is  a 
round  flattened  bulb  the  size  of  a  pigeon's  %g, 
and  in  the  north  of  Italy  the  swine  feed  on  them. 
When  the  flowers  fade,  the  pedicles  twist  up  like 
a  screw,  inclosing  the  germen  in  the  centre,  and 
lying  close  to  the  ground  among  the  leaves, 
remain  in  that  position  till  the  seeds  ripen.  The 
plants,  firom  their  neat  small  size,  are  pecu- 
liarly suited  for  pots  for  the  drawing-room  in 
spring.  The  ivy-leaved  is  very  fragrant,  but 
scarce  and  delicate.  The  Persian  ripens  seeds 
freely,  and  may  thus  be  easily  increased.  They 
should  be  sown  immediately  after  they  are 
ripened,  and  kept  in  a  frame  or  greenhouse  till 
the  firat  of  May.  They  may  then  be  transplanted 
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into  a  bed  of  light  garden  soil,  and  covered  with 
a  fnme  till  midsummer.  By  the  following 
antamn,  they  will  be  found  strong  vigorous 
plants,  when  they  may  be  taken  up,  potted  singly 
in  very  small  pots,  and  placed  in  the  greenhouse, 
where  they  will  flower  beautifully,  producing 
from  fifty  to  eighty  blossoms  from  a  single  bulb. 
The  round-leaved  (wum)  ripens  its  seeds  in 
May,  when  they  should  be  immediately  sown 
in  pots,  and  kept  in  the  greenhouse,  where  they 
will  flower  in  the  following  season. 

Verbena,  JMdynamiaAngiwpermiay  Linn,  A 
family  of  weedy  plants,  with  the  exception  of 
the  rose  and  Lambert's  vervain.  The  ofiicinal 
or  common  vervain  was  held  sacred  among  the 
ancients,  and  used  at  their  sacrifices,  and  by 
ambassadors  in  making  their  leagues  and  national 
agreements.  The  others  are  pretty  half  hardy 
perennial  garden  flowers.  They  are  propagated 
by  cuttings,  kept  through  the  winter  in  small 
pots,  and  then  when  the  frost  is  over,  planted  in 
the  open  air.  They  thrive  best  in  a  light  rich 
soil,  and  flower  during  the  summer. 

Mignonette  f  reseda  odarataj .  Natural  family 
resedaeece;  dodecandria,  trigyniay  of  Linneus. 
The  very  agreeable  odour  of  this  little  un- 
pretending plant,  has  rendered  it  a  universal 
favourite  among  all  nations  and  classes.  It  is  a 
native  of  Egypt,  but  bears  this  climate  perfectly 
well,  and  brings  its  seeds  to  maturity.  The 
inflorescence  of  this  plant,  and  the  iamily  to 
which  it  belongs,  is  somewhat  remarkable;  and 
is  thus  described  by  Professor  Lindley.*  "The 
usual  idea  of  the  flower  of  reseda  has  been, 
that  it  is  fiimished  with  a  calyx  of  a  varable 
number  of  divisions,  with  as  many  petals^  pro- 
ducing from  their  surface  certain  anonialous 
appendages;  and  with  an  ovary  and  stamens, 
inserted  in  a  great  fleshy  body,  called  nectary 
by  Linnean  botanists,  squama  by  others,  and 
raised  to  the  rank  of  a  distinct  organ  by  Mirbel, 
under  the  name  of  gynophore.  To  us,  however, 
it  has  always  appeared  that  this  could  by  no 
means  be  the  real  structure  of  the  plant,  and 
that  by  a  slight  alteration  of  terms,  it  not  only 
might  be  much  more  satisfactorily  explained, 
but  its  real  affinity  ascertained  with  some  degree 
of  probability.  For  even  allowing  for  a  moment 
an  analogy  between  the  nectary  of  this  plant, 
and  the  discus  of  others,  particularly  of  some 
lUiaceaSy  there  is  still  a  great  difficulty  remaining 
to  be  overcome  in  the  anomalous  structure  of 
the  supposed  petals,  of  which  we  can  imagine 
no  possible  explanation.  We  are  therefore  of 
opinion  that  a  much  more  natural  mode  of 
understanding  reseda^  is  to  consider  it  as  having 
compound  flowers,  taking  the  calyx  of  anthers 
for  an  involucrum,  their  petals  for  neutral  florets, 
and  their  nectary  for  the  calyx  of  a  fertile  floret 

*  CoUcctana  Betanica. 


in  the  middle.  In  support  of  this  opinion,  we 
may  observe,  in  the  first  place,- that  tliere  is  a 
difi^erence  in  the  time  of  expansion  of  the  neu- 
tral florets,  and  of  the  stamens  of  the  fertile  one, 
the  former  being  quite  open  in  very  many 
capituli  before  one  anther  of  the  latter  has 
burst  in  a  single  flower.  Secondly,  that  there 
is  an  evident  analogy  between  the  appendages  of 
the  neutral  florets,  and  the  stamens  of  the  perfect 
florets,  inasmuch  as  in  the  mignonette  those  of 
the  upper  sterile  florets  are  of  nearly  the  some 
number  9p  the  real  stamens;  because,  in  reseda 
alboy  and  some  others  in  which  a  union  of  fila- 
ments takes  place  in  the  perfect  floret,  there  is 
a  corresponding,  but  more  complete  union  of  the 
sterile  appendages,  and  because  occasionally  in 
the  mignonette,  stamens  are  changed  into  bodies 
altogether  similar  to  the  sterile  appendages;  and 
in  reseda  phyteumOy  the  same  appearance  is 
always  assumed  by  the  perfect  stamens,  after 
the  anthers  have  performed  their  functions. 
Thirdly,  that  there  is  an  equal  analogy  between 
the  calyx  of  the  neutral  florets,  and  that  of  the 
perfect  floret;  because  both  have  a  peculiar 
glandular  margin,  the  same  form,  both  produce 
their  stamens  from  their  surface;  and  because 
the  upper  edge  of  the  calyx  in  sterile  florets,  has 
the  same  relation  to  the  axis  of  each  particular 
head,  as  that  of  the  perfect  floret  has  to  the  axis 
of  the  whole  inflorescence.  Fourthly,  that  there 
is  no  instance  of  the  same  analogy  existing 
between  the  discus  and  petals  of  other  plants. 
We  may  also  observe,  that  in  reseda  phyteumay 
there  is  a  campanulate  tube  to  the  calyx,  into 
the  upper  edge  of  which  the  stamens  are  in- 
serted. 

There  is  a  sub-biennial  shrubby  variety  of 
the  reseda  odoraUiy  called  tree  mignonette,  rather 
more  odorous  than  the  common  sort,  and  which 
is  well  suited  for  the  drawing  room.  If  left  to 
itself,  it  scarcely  can  be  distinguished  as  a  dis- 
tinct variety;  but  trained  against  a  wall,  or  to  n 
stick,  it  may  be  made  to  assume  a  shrubby 
appearance. 

Mignonette  being  so  much  in  demand  as  a 
chamber  flower,  it  is  of  importance  to  have  a 
succession  of  plants  in  all  seasons.  For  this 
purpose,  to  obtain  a  winter  supply  of  fresh,  strong 
plants,  the  seed  should  be  sown  in  the  open 
ground  in  the  end  of  July;  by  the  middle  of 
September,  the  plants  from  this  sowing  will  be 
strong  enough  to  be  removed  into  pots.  For  a 
week  after  this  removal  they  must  be  shaded, 
after  which  they  may  be  fireely  exposed  to  the 
sun  and  air,  care  being  taken  to  protect  them 
by  frames  from  damage  by  heavy  rains,  and 
from  injury  by  early  frosts,  until  the  beginning 
of  November,  at  which  time  many  of  them  will 
show  their  flowers;  and  they  should  then  be 
removed  to  a  greenhouse  or  conservatory,  or  to 
a  warm  window  in  a  dwelling-hoase,  where  they 
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will  branch  out,  and  continue  to  blow  until  the 
apring.  The  crop  for  March,  April,  and  May, 
should  be  sown  in  small  pots  not  later  than  the 
25th  of  August;  the  plants  from  this  sowing 
will  not  suffer  fix>m  exposure  to  rain  whilst  they 
are  young,  they  must,  however,  be  protected 
from  early  frosts;  like  the  winter  crop,  they  are 
to  be  thinned  in  November,  leaving  not  more 
than  eight  or  ten  plants  in  each  pot;  and  at  the 
same  time  the  pots  being  sunk  about  throe  or 
four  inches  in  some  old  tan  or  coal  ashes,  should  be 
coverod  with  a  frame,  which  it  is  best  to  place 
fronting  the  west;  for  thero  the  lights  may  be 
left  open  in  the  evening  to  catch  the  sun.  The 
third  or  spring  crop,  should  be  sown  in  pots  not 
later  than  the  25th  of  February;  these  must  be 
placed  on  a  frame  on  a  gentle  heat,  and  as  the 
heat  declines,  the  pots  must  be  fet  down  tliree 
or  four  inches  into  the  dung  bed,  which  will 
keep  the  roots  moist,  and  prevent  their  leaves 
turning  brown  from  the  heat  of  the  sun  in  April 
or  May.  The  plants  thus  obtained  will  be  in 
perfection  by  the  end  of  May,  and  be  ready  to 
succeed  tliose  raised  by  the  autumnal  sowin?.^ 

An  early  and  abundant  blow  of  mignonette 
may  also  be  obtained  by  using  a  common  box, 
])Iaced  in  the  window  sill,  in  a  warm  situation 
exposed  to  the  sun.    In  early  spring  tl^s  box 
should  have  a  glass  frame  fitted  as  a  covering, 
to  be  removed  in  summer,  and  which  can  be 
obtained  at  a  very  moderate  expense.    About 
the  middle  or  end  of  February  fill  this  box  wiUi 
fresh  light  mould,  to  which  add  a  little  sand, 
and  a  sprinkling  of  lime  or  pounded  chalk,  or 
whiting.    Then  sow  the  seed  pretty  thick,  and 
cover  it  over  with  a  portion  of  the  finely  pul- 
verized mould.     The  box  should  be  kept  inside 
the  window  until  the  plants  appear,  and  then 
put  it  outside  in  Maroh,  taking  care  to  cover  it  up 
in  severe  weather,  and  in  irosty  nights.    As  tlie 
plants  advance  they  are  to  be  thinned  out,  air 
admitted  in  the  sunny  part  of  the  day,  and  a 
sufficient  supply  of  water  given,  so  as  to  keep 
the  mould  moist.      The  glass  frame  may  be 
removed  in  April  or  May,  at  the  end  of  which 
latter  month  the  plants  will  begin  to  flower; 
and  if  properly  tended  and  watered,  the  blow 
will  continue  till  November.  Mignonette  requires 
the  sun  and  air,  in  order  to  produce  its  full  and 
perfect  odour;  and,  on  this  account,  even  the 
pota  of  this  plant  should  be  generally  exposed 
to  the  open  air. 

A  few  seeds  of  convolvulus  minoTy  clarlia  puU 
chella,  or  other  annuals,  interspersed  through 
the  mignonette  box,  affords  a  pleasing  variety. 

The  tree  mignonette  is  also  propagated  by  seed, 
or  it  may  be  increased  by  cuttings,  which  will 
readily  strike  root.  The  young  plants  should 
be  put  singly  into  small  pots,  and  brought  for- 

*  Kishon.  Hort.  Tranwc,  toI.  2. 


ward  by  heat,  that  of  a  gentle  hot-bed  l>eing 
the  best.    As  they  advance  they  must  be  tied 
to  a  stick,  taking  care  to  prevent  the  growth  of 
the  smaller  side  shoota  by  pinching  them  off,  but 
allowing  the  leaves  of  the  main  stem  to  remain 
on  for  a  time,  to  support  and  strengthen  it. 
When  they  have  obtained  the  height  of  about 
ten  inches,  or  more,  according  to  the  fancy  of 
the  cultivator,  the  shoots  must  be  suffered   to 
extend  themselves  from  the  top,  but  must  be 
occasionally  stopped  at  the  ends,  to  force  them 
to  form  a  bushy  head,  which,  by  the  autumn, 
will  be  eight  or  nine  inches  in  diameter,  and 
covered  with  bloom.     Whilst   the  plants  are 
attaining  their  proper  size,  they  should  be  shifted 
progressively  into  larger  pots,  and  may  ultimately 
be  left  in  those  of  six  inches  in  diameter  at  the 
top. 

WooDROOF  (  asperula  odorata ),  Natural 
fiimily  rubiacece;  tetrandriay  monoffynia,  of  Lin- 
naeus. This  is  a  plant  which  grows  wild  in 
woods  and  thickets,  and  has  been  admitted  into 
the  garden  from  the  beauty  of  its  whorled  leaves 
and  simple  blossom,  but  chiefly  from  the  frag^nt 
odour  of  the  leaves.  This  odour  is  only  per- 
ceptible when  the  leaves  are  crushed  by  the 
fingers;  but  when  dried,  they  give  out  their 
peculiar  odour  very  strongly,  and  for  a  long 
period.  They  are  used  to  scent  clothes,  and  also 
to  preserve  them  from  the  attack  of  insects. 

This  plant  will  grow  under  the  drip  of  trees, 
or  in  very  shaded  places,  and  thus  may  become 
a  pleasing  ornament  in  situations  where  other 
flowers  will  not  thrive.  It  is  also  frequently 
planted  in  rock  works. 

The  Hollyhock  (althoea  rosea).  Natural 
family  malvaeeo';  monodelphia^  pofyandrioy  of 
Linnsus.  Several  species  of  the  mallow  are* 
common  weeds  in  Europe.  The  hollyhock  is 
originally  a  native  of  China;  but  it  thrives  per- 
fectly in  the  open  air  in  this  country;  and  fonns 
a  very  ornamental  autumn  flower  in  slirubberies 
and  cottage  borders.  There  are  nearly  twenty 
varieties  of  this  species,  characterized  by  the 
tints  of  yellow,  red,  purple,  and  dark  purple, 
approaching  to  black.  They  are  easily  raised 
fi'om  seedy  and  will  grow  in  any  common  garden 
soil. 

Thb  Hydrangea.  Natural  family  saxifrogtay 
or  hydrangeas;  decandria^  digynia^  Linneus. 
This  is  a  genus  of  marsh  or  aquatic  plants,  and 
hence  the  name  is  derived  from  a  Greek  com* 
pound  signifying  water-vessel.  Four  of  the 
known  species  are  natives  of  America;  and  one, 
the  garden  hydrangea  (K,  hortensisjy  is  exten- 
sively cultivated  in  the  gardens  of  China  and 
Japan,  although  it  has  not  been  hitherto  found 
in  a  wild  state.  It  was  introduced  into  the 
gardens  of  Kew,  by  the  late  Sir  Joseph  fianks; 
and  for  a  lonfl:  time  was  a  fiishionable  and 
fiivourite  plant  from  the  great  beauty  and  sitt 


CALCEOLABLA,  OR  SLIPPER  WORTS. 


593 


of  its  flowers.  It  has  now  somewhat  waned  in 
jmblie  esteem,  and  given  place  to  other  novelties, 
it  is  a  shrubby,  decidnons  plant,  with  elliptieal 
leaves,  narrowed  at  each  end,  and  toothed.  The 
flowers  are  monstrous,  and  almost  always  bairen; 
and  the  petals  have  the  peculiarity  of  changing 
their  colour,  according  to  their  age,  and  the 
nature  of  the  soO.  It  is  decidedly  an  aquatic 
plant,  and  one  of  large  size,  wiU  consume  in 
warm  weather  ten  or  twelve  gallons  of  fluid 
daily.  It  has  been  sappooed  that  certain  chemi- 
cal agents,  especially  those  of  an  alkaline  and 
aluminous  nature,  when  mixed  with  the  soil, 
liave  the  eflect  of  changing  the  colour  of  the 
petals  from  a  pink  or  rose  colour,  to  a  deep 
blue  and  purple.  Accordingly,  it  has  been  found 
that  the  yellow  loam  of  Hampetead  heath,  and 
some  other  places,  and  some  sorts  of  peat  earth, 
are  found  to  produce  this  effect,  probably  from 
containing  a  portion  of  sulphate  of  aluminum. 
Dr  Daalen  of  Antwerp  found  that  turf  ashes, 
and  still  more  eflectually  the  ash  of  the  Norway 
spmce,  the  wood  generadly  used  as  iuel  by  him, 
applied  to  the  roots  of  hydrangea,  produces  the 
blue  colour  of  the  petals.  A  Russian  gairdener 
has  found  that  the  finest  blue  is  produced  by 
planting  the  hydrangea  in  a  mixture  of  clay, 
and  a  peculiar  sort  of  bog  earth,  which  is  found 
in  the  neighbourhood  of  St  Petersburgh.  The 
two  soils  are  intimately  mixed,  and  are  passed 
through  a  fine  seive.  Another  mode  practised 
by  the  same  gardener,  is  to  add  one  table-spoon- 
fal  of  alum,  to  as  much  common  garden  earth 
as  win  fiU  a  moderate  sized  pot;  but  the  blue  so 
produced  is  never  so  perfect  as  that  from  the 
bog  earth  and  day.  Busch  also  asserts^  that  the 
blue  colour  can  be  produced  by  watering  the 
young  plant  the  summer  before  flowering,  with 
alum  water.  According'  to  another  authority, 
by  putting  the  plant  into  a  pot  containing'  a 
mixture  of  sandy  loam,  and  fresh  sheep^s  dung, 
and  watering  with  an  infusion  of  that  dung, 
the  same  effect  will  be  produced.  A  mispture  of 
oxide  of  iron  in  the  mould,  is  also  said  to  impart 
the  blue  tinge. 

The  hydrangea  is  propagated  by  cuttings;  and 
in  order  to  have  a  succession  of  young  plants 
each  year,  in  the  beginning  or  middle  of  July,  a 
certain  number  of  shoots  with  three  or  four 
joints,  are  to  be  selected,  cutting  them  ofi^  close 
to  the  joint,  which  is  at  the  bottom  of  the  shoot. 
These  are  to  be  planted  in  rich  earth  in  a  warm 
border,  and  covered  with  a  hand  glass;  they 
should  be  shaded  during  the  middle  of  the  day, 
and  sprinkled  with  water  two  or  three  times  a 
week  in  the  evening,  so  as  to  keep  them  always 
moist,  the  glass  being  kept  close  over  them  at 
all  times.  By  the  end  of  August  they  wiU  be 
well  rooted,  and  then,  or  early  in  September, 
they  must  be  put  singly  into  small  pots,  and 
placed  under  a  frame,  which  at  first  must  be 


shut  up  close,  and  if  assisted  by  a  temperate 
heat,  so  much  the  better.  In  the  frame  they 
are  to  be  shaded  and  watered  regularly  till  the 
middle  of  October,  when  they  are  to  be  taken 
into  the  green-house  for  the  winter,  where  they 
should  be  watered  almost  once  a  week.  In  May 
or  June  following,  they  may  be  planted  out  into 
a  bed  of  rich  mould  in  the  open  ground,  to 
remain  there  till  September,  when  they  are  again 
taken  up  and  potted,  and  treated  as  in  the  pre- 
ceding winter.  Instead  of  turning  them  out 
again  next  spring,  they  may  be  retained  in  pots; 
but  they  must  be  shifted  twice  during  the  sum- 
mer. By  either  method  strong  jdants  will  be 
formed,  fit  for  forcing  or  turning  out  in  the 
succeeding  spring.  They  will  thrive  in  open, 
warm  bwders,  and  endure  the  winter  if  the  roots 
are  protected  fimn  fWwts.  They  should  be  sup- 
plied abundantly  with  water,  especially  at  the 
period  when  they  are  coming  into  bloom.  The 
most  approved  soil  is  a  compost  of  loam  and 
bog  earth,  or  leaf  mould,  with  a  little  sand  well 
inoorporaled  together.  In  this  they  will  pro- 
duce red  flowers.  If  blue  are  desired,  a  mixture 
of  Hampstead  loam,  or  wood  ashes,  or  alum,  or 
oxide  of  iron,  as  already  mentioned,  is  to  be 
used. 

This  pknt  may  also  be  propagated  by  layen, 
udng  the  same  process  as  that  directed  for  car- 
nations. The  oak-leaved  hydrangea  fh,  querci^ 
faUaJf  is  also  an  elegant  plant.  It  is'  a  native 
of  Florida. 

Calcbokasia,  or  Suppbr  Wobtb.  Natural 
family  dorophilarinsa;  diandrioy  monogyniay  of 
linniras.  This  genus  of  pretty  green-house 
flowers  cams  originidly  from  Chili  and  Peru, 
and  have  become  great  favourites  with  the  public. 
The  corolla  is  pouched  at  the  lower  extremity, 
and  assumes  a  form  not  unlike  a  common  slipper; 
hence  their  name  has  been  derived.  There  are 
numerous  species  and  varieties. 

C,  corymboaa  and  paraUa  are  her1)aceous 
plants,  of  great  beauty,  but  somewhat  difficult 
to  propagate.  C.  Hcohr^  and  other  branching 
shrubby  kinds,  are  of  easy  culture.  These  may 
be  raised  from  seed  sown  in  spring,  or  from  cut- 
tings, first  put  into  a  hot-bed  early  in  the  season, 
and  then  planted  out  into  warm  biurders.  Some 
hardy  kinds  will  stand  the  winter  if  protected 
by  shelter;  and  others  of  the  shrubby  kind  may 
be  trained  as  standards. 

Fuchsia.  Natural  family  sanUUacetB;  octan- 
drioy  numogyniaj  of  Unncus.  The  fiiehsia  is 
so  named  after  Leonard  Fuch,  a  German  botanist. 
It  is  a  native  of  Chili  and  Mexico,  and  was 
recently  introduced  into  this  country.  The 
handsome  form  of  the  pendant  flowers,  their 
vivid  colours,  and  the  numbers  which  succes- 
sively during  the  greater  part  of  the  season 
adorn  the  branches,  render  this  flower  a  beautiful 
ornament  of  the  conservatory  or  parlour  win- 
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dow.  There  are  several  species,  and  numerous 
hybrids  and  yarieties.  The  scarlet  fuchsia  (f. 
coecineajy  has  the  leaves  in  threes,  and  serrated; 
the  peduncles  axillary,  and  one-flowered.  I** 
ffracilts  has  the  branches  slightly  downy,  the 
leaves  opposite  and  smooth,  the  flowers  much 
longer  than  the  leaves.  jP.  esxqrtietUa  has  the 
leaves  ovate,  and  placed  alternately.  The  box- 
thorn  leaved  Cf»  fydoides),  has  ovate,  lanceolate 
leaves,  generally  in  threes,  and  the  sepals  reflexed. 
All  are  easily  propagate^  by  cuttings.  These 
are  to  be  first  raised  in  the  green-house,  and 
then  transferred  into  pots,  where  they  may  be 
kept  for  two  or  three  years,  till  they  have 
acquired  the  size  of  shrubs,  when  they  may  be 
turned  out  into  the  open  air  at  the  commence- 
ment of  Slimmer,  and  removed  again  to  the 
green-house  in  winter.  One  of  the  hardiest 
species  (/,  virffota),  will  thrive  well  in  the  open 
air,  in  a  warm  sheltered  exposure. 

When  fuchsias  attain  the  height  of  four  or 
five  feet,  they  become  splendid  plants,  and  afibrd 
a  succession  of  beautifiil  flowers.  The  flowers 
of  the  longiflora  are  remarkable  for  their  great 
length. 

Gbrakiums,  or  PsLARGOiauifs.  Natural  family 
fferaniaeea;  monodslphia^  decandriay  of  TiinniBus. 
This  genus  obtains  its  name  from  the  Greek 
word  signifying  cranes  bill,  tiie  seed  capsule,  with 
its  beak,  bearing  a  resemblance  to  the  long  bill 
of  the  crafie.  Many  of  the  species  are  European 
plants,  and  are  mere  weeds;  most  of  the  green- 
house species  are  from  the  Cape  of  Good  Hope. 
There  is  great  diversity  in  the  form  and  habits 
of  the  different  species.  Some  have  tuberous 
roots;  while  others  are  devoid  of  tubers.  Some 
are  devoid  of  stem,  or  have  an  herbaceous  or 
half  shrubby  stem;  the  leaves  are  simple,  pin- 
nate, or  decompound  in  the  stemless  kinds;  or 
entire,  toothed,  lobed,  or  pubescent  in  the  shrubby 
species;  and  generally  odorous,  especially  when 
pressed  between  the  fingers.  In  the  majority 
of  geraniums  the  flowers  are  odourless,  especially 
those  of  the  more  showy  kinds;  while  some  of 
the  simpler,  and  more  unpretending  blossoms, 
diffuse  a  grateful  odour,  especially  during  night. 
The  most  beautiful  flowering  geraniums,  or 
pelargoniums,  as  they  are  sometimes  called,  are 
hybrids,  which  have  been  obtained  by  crossing 
different  species,  as  first  practised  by  Sweet.  The 
flowers  are  of  various  colours,  white,  blueish 
pink,  purple,  orange,  scaiiet,  crimson,  all  of 
various  shades  and  depths. 

Geraniums  are  usually  propagated  by  cuttings; 
but  all  the  kinds  ripen  their  seeds  in  this  country, 
and  these,  when  sown,  frequently  produce  new 
/arieties. 

Most  of  the  plants  usually  flower  in  spring,  or 
early  in  summer;  and  if  the  seed  b  ripe  by  mid- 
summer, it  may  be  immediately  sown  in  pots 
of  light  rich  earth.    These  iK>ts  ore  to  be  placed 


in  a  gentle  hot-bed,  and  shaded.  The  plants  will 
soon  make  their  appearance,  and  should  be  trans- 
planted singly  into  pots  as  soon  as  they  show 
two  proper  leaves.  If  kept  under  a  frame, 
several  will  flower  in  the  following  spring  and 
summer,  and  the  remainder  in  the  following 
season. 

The  shrubby  species  grow  most  readily  by 
cuttings.  These  should  be  taken  ofi^  at  a  joint 
where  the  wood  is  beginning  to  ripen,  laid  in 
the  shade  for  an  hour  or  two  till  the  wound 
heals,  and  then  planted  in  sandy  loam,  and 
placed  in  a  gentle  heat.  The  hardier  sorts  will, 
however,  strike  freely  in  the  open  air  in  any 
shady  situation,  without  being  covered  with  a 
glass.  Cuttings  of  the  roots  of  many  species 
also  strike  readily;  and  the  fibrous  rooted  sorts 
may  be  multiplied  by  simply  dividing  the  roots. 
From  the  latter  end  of  March  till  the  middle  or 
end  of  July,  cuttings  of  all  the  common  kinds 
may  be  put  into  the  ground  with  success. 

The  soil  best  suited  for  geraniums  is  a  rich 
light  mould,  equal  parts  of  sandy  loam,  and  well 
rotted  dung,  in  a  little  leaf  mould  and  sand.  As 
they  are  rapid  growers,  the  pots  require  to  be 
examined  in  spring  and  autumn,  and  the  roots 
and  top  reduced,  or  the  plant  shifted  into  a  laiger 
pot.  In  general,  the  shrubby  sorts  should  be 
kept  low  and  bushy,  by  pruning;  for  when 
they  are  allowed  to  grow  tall  and  straggling, 
they  are  very  unsightly,  and  besides,  do  not 
throw  out  so  many  flowers.  Some  of  the  her- 
baceous sorts  may  be  considered  as  frame  plants, 
but  the  greater  number  require  the  green-house; 
and  some  of  the  very  succulent  ^orts  do  best  in 
the  dry  stove* 

When  an  extensive  collection  of  geraniums 
is  kept,  it  is  recommended  to  have  a  house 
entirely  devoted  to  their  culture,  with  a  roof  so 
constructed  as  to  admit  as  much  light  as  possible; 
the  stage  over  which  the  plants  are  placed  should 
also  be  near  the  glass,  and  there  should  be  ample 
means  for  giving  air  and  heat.  Most  of  the  spe- 
cies require  rather  more  heat  during  winter 
than  evergreen  woody  exotics  from  the  same 
climates;  otherwise  they  are  apt  to  lose  thef^ 
leaves,  and  to  rot  at  the  points  of  the  shoots. 
To  prevent  this,  heat  should  be  given  in  the  day 
time,  and  air  admitted;  and  whenever  any  leaf 
begins  to  decay,  it  should  be  removed.  The 
hardier  plants  may  be  placed  in  the  open  air 
during  the  summer,  taking  care  to  remove  them 
during  heavy  rains,  which  is  apt  to  destroy  their 
flowers.  ■ 

The  finer  and  more  delicate  sorts  should,  how- 
ever, be  kept  in  the  house,  allowing  them  free 
air  both  day  and  night.  In  warm  and  sheltered 
situations  it  is  usual  to  plant  out  some  of  the 
hardier  species  into  the  open  borders,  in  April 
and  May.  These  will  grow  vigorously,  and 
afford  a  profusion  of  flowers  until  the  commence- 
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Tnent  of  winter,  when  the  plants  may  either  be 
protected  in  their  situations  from  the  frost  by 
plenty  of  litter  or  mats;  or  they  may  be  removed 
into  pots,  and  placed  under  cover.  It  is  even 
found  that  if  the  plants  are  taken  up,  cleared  of 
their.stalks  and  fibrous  roots,  the  wounds  made 
in  doing  this  healed  by  exposure  in  a  dry  place; 
and  afterwards  the  roots  deposited  in  layers  in  a 
mass  of  sand,  and  then  placed  in  a  cellar,  or 
otherwise  excluded  from  frost,  they  will  retain 
their  vegetative  power  through  the  winter,  and 
grow  vigorously  when  replanted  in  the  open  air 
in  spring.  Or,  according  to  another  method, 
a  stock  of  rooted  cuttings  may  be  thickly  planted 
in  pots,  and  preserved  in  the  house  during  the 
winter,  and  in  spring  planted  out  separately. 

AmericakAloe*  (a^ave Americana).  Natural 
family  hromeliaeeas;  hexaindric^  fnonogynioy  of 
Linnaeus.     This  is  a  celebrated  and  splendid 
plant,  a  native  of  S6uth  America.    It  is  a  suc- 
culent plant,  without  stem,  the  leaves  being 
radical,  spiny,  and  toothed.     The  flower  rises 
to  several  feet  in  height,  bearing  a  number  of 
large  and  splendid  flowers.    There  is  a  variety 
with  striped  foliage,  and  occaaonally  these  stripes 
are  of  different  shades,  of  white,  yellow,  and 
red.  It  has  been  completely  acclimated  in  Sicily, 
Calabria,  Spain,  Portugal,  and  the  West  India 
islands,  where  it  grows  wild  in  abundance,  form- 
ing hedges.    It  is  also  much  used  in  France, 
Germany,  and  Britain,  grown  in  vases  to  adorn 
apartments,  or  the  conservatory.    It  was  at  one 
time  a  prevailing  idea,  that  this  plant  only 
flowered  once  in  a  hundred  years;  this  is  now 
found  to  be  a  popular  error.    In  cold  climates, 
and  with  ordinary  culture,  there  are  certainly 
long  intervals  between  the  times  of  its  inflor- 
escence; but  when  it  obtains  sufficient  heat,  and 
receives  a  culture  similar  to  that  of  the  pine 
apple,  it  is  found  to  flower  much  more  frequently. 
In  Jamaica,  the  leaves  have  been  used  as  a  sub- 
stitute for  soap.    For  this  purpose  they  are  cut 
oflf  and  passed  through  the  rollers  of  a  mill,  with 
their  points  foremost.    The  juice  which  flows 
out  is  conducted  into  wide  shallow  receivers, 
through  a  coarse  cloth  or  strainer,  and  is  then 
exposed  to  the  sun  till  the  watery  part  -is  eva- 
porated, and  the  remainder  is  reduced  to  a  thick 
consistence.    It  is  then  made  up  into  balls  with 
wood  ash  ley;  and  in  this  state  will  lather  with 
salt  water  as  well  as  with  fresh.    A  soap  may 
also  be  prepared  by  pounding  the  leaves  in  a 
wooden  mortar,  and  then  expressing  the  juice, 
w^hich  is  then  to  be  evaporated  to  a  proper  con- 
sistence in  the  sun,  or  by  boiling.    One  gallon 
of  juice  thus  prepared,  will  yield  about  one 
pound  of  a  soft  extract.  The  juice  in  both  these 
ways,  must  be  carefully  strained;  and  the  extract 
must  never  be  combined  with  tallow,  or  other 

*  See  Plate  XII. 


greasy  materials.  The  leaves  are  also  used  for 
scouring  pewter,  and  other  kitchen  utensils,  and 
floors.  The  inward  spongy  substance  of  the 
decayed  stalk  is  employed  as  tinder.  The  fibres 
of  the  leaves,  separated  by  bruising  and  macer- 
ating in  water,  and  afterwards  beating  them, 
may  be  spun  into  a  strong,  useful  thread.  There 
are  several  species  of  the  agave,  all  of  which 
very  closely  resemble  each  other. 

Adam's  Needle  (yuoca),*  Natural  family, 
liliacea;  hexandriay  motioffyniay  of  Linnsus. 
There  are  several  species  of  this  genus,  all  re- 
markable for  the  splendour  of  their  flowers;  the 
most  majestic  are  the  y,  fflariosay  mperba^  and 
augustifcUa,  In  general  appearance,  the  plants 
resemble  the  aloe  tribe.  The  gloriosa,  when  in 
blossom,  presents  a  flower  stalk  from  six  to  eight 
feet  in  height,  and  covered  with  hundreds  of 
large  white  depending  flowers,  which  blow  in 
succession,  affording  one  of  the  most  splendid 
examples  of  an  ornamental  plant  that  can  be 
conceived.  They  are  natives  of  America,  and 
have  been  acclimated  to  this  country.  They 
grow  slowly,  however,  in  the  open  air,  and  do 
not  flower  often.  They  are,  however,  of  easy 
culture  in  the  conservatory,  and  are  propagated 
by  new  shoots,  which  spring  up  from  the  root. 

Gloriosa  (Superba  and  Simplex).  These 
plants  are  so  named  from  the  splendour  of  the 
flower.  They  belong  to  the  same  natural  family 
as  the  yucca,  and  are  natives  of  the  East  Indies. 
They  require  great  management  in  order  to 
flower  freely.  According  to  Sweet,  when  the 
stalks  and  foliage  have  decayed  in  the  autumn, 
and  left  the  tuberous  root  like  a  well  ripened 
potato  in  a  dormant  state,  the  pot  containing  it 
must  be  removed  from  the  hot-bed  to  a  dry 
situation,  at  some  distance  from  the  fire;  all  the 
warmth  at  this  time  necessary  being  merely 
what  is  sufficient  to  keep  the  earth  in  the  jiot 
free  from  damp,  and  to  prevent  the  waterings  of 
the  house  or  other  moisture,  from  falling  on  the 
earth  in  the  pot;  it  should  be  covered  by  invert- 
ing upon  it  another  pot  of  the  same  size,  or  if 
larger,  it  will  hang  over  its  edges,  and  more 
efiectually  exclude  the  wet.  If  the  roots  are 
small,  two  or  three  may  be  placed  together  in 
the  same  pot,  whilst  in  their  dormant  state;  but 
if  they  are  thus  shifted,  the  mould  must  be  well 
shaken  down  in.  the  pot,  in  order  to  prevent  the 
access  of  air  to  them.  The  old  mould  in  which 
they  grew,  must  also  be  used;  for  fresh  earth  or 
sand,  would  stimulate  them  to  move  too  early. 
About  the  second  week  in  March  the  roots  must 
be  replanted,  putting  one  or  two,  according  to 
their  size,  into  pots  measuring  six  inches  over. 
The  best  compost  for  them  is  fresh  loam,  mixed 
with  an  equal  quantity  of  peat  mould,  of  good 
quality.    The  roots  are  to  be  covered  about  two 

♦  Sec  Plate  XII. 
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inches  deep;  and  care  must  be  taken  not  to  break 
them,  nnless  nature  has  shown  where  it  is  prac- 
ticable to  divide  them  easily.  The  pots,  when 
filled,  must  be  plunged  into  the  bark  bed,  where 
the  heat  should  be  equal  to  95\  At  first,  water 
is  to  be  given  very  sparingly;  and  though,  as 
they  grow,  they  will  require  a  more  liberal 
supply,  yet  it  is  necessary  at  all  times  to  be  very 
moderate  in  giving  it.  The  heat  must  be  well 
kept  up,  and  as  the  roots  extend  they  must  be 
supported.  Under  such  treatment,  a  plant  has 
been  known  to  grow  ten  feet  in  the  course  of  a 
season,  with  numerous  blossoming  stems  upoa 
it  The  flowers  are  at  first  green;  and  they 
afterwards  assume  those  beautiful  yellow  tbits 
for  which  they  are  so  much  celebrated.  The 
plant  is  readily  propagated  by  dividing  the 
roots. 

Stapxlias.    Natural  family  <ucUpiad6m:  pmir 
tandrioy  digynia^  of  Limueus.     This  family  of 


Wait-Ilower»d  8tep«ila. 

plants  grows  at  the  Cape  of  Good  Hope.  They 
have  diminutive,  succulent  stems,  without  leaves, 
with  proportionally  large,  curious  flowers,  whose 
odour  is  frequently  very  disagreeable.  Yet,  fii>m 
their  mngular  forms^  the  plants  make  a  curious 
variety  in  the  conservatory.  There  are  several 
genera,  and  numerous  species,  almost  all  natives 
of  Africa.  They  were  first  introduced  into  the 
gardens  at  Kew,  by  Masson,  about  the  end  of 
last  century.  Some  of  the  species  are  used  as 
articles  of  food  by  the  native  Hottentots,  and  by 
the  Dutch  settlers  at  the  Cape,  in  the  form  of  a 
pickle.  They  thrive  best  in  a  sandy  loam,  mixed 
with  old  lime  or  brick  rubbish.  If  planted  in 
a  richer  soil,  they  will  thrive  better  for  a  time, 
and  produce  larger  flowers;  but  then  they  are 
very  apt  to  rot  off,  particularly  if  watetred  too 
freely.  Indeed,  they  require  very  little  mois- 
ture, except  when  they  are  in  flower,  when 
water  may  be  given  more  freely.  They  are 
readily  propagated  by  cuttings.  These  should 
be  laid  to  dry  in  the  stove  till  they  begin  to 
shrivel,  and  if  planted  in  this  state  in  pots,  they 
will  root  in  a  very  short  time.  If  planted  im- 
mediately on  separation  from  the  stem,  and 
when  full  of  juice,  they  are  very  apt  to  rot. 


Marvel  of  Peru  fmirabHis  diekotomoj  and 
JalapaJ.  VsUaelhniiijnyeUiffinem;  penUmdria, 
momfffynia^  of  Limueus.  This  is  one  of  the 
most  fragrant  of  flowen,  and  has  the  rf^^gwWi' 
property  of  expanding  during  the  night.  On 
these  accounts  it  has  received  its  names;  hsving 
been  first  called  by  Qusius  odmirMUSf  and  bj 
Van  Royen,fftfefa^  or  night-blowing.  If.  cficA- 
Uoma  is  cdled  the  four  o'dock  flower  in  the 
West  Indies,  from  the  flowers  openii^  regulariy 
at  that  time  of  the  afternoon.  The  common 
marvd,  fm.  JalapaJ^  of  which  there  are  sevenl 
varieties,  will  grow  in  this  country  in  warm 
sheltered  borden^  and  fbrms  a  very  pleasing  and 
ornamental  flower.  In  order  to  have  it  in  per^ 
fection,  it  should  be  sown  in  pots  in  the  green- 
house,  and  then  planted  out  into  a  sunny  shel- 
tered border.  The  roots  are  large  and  tuberona, 
and  if  taken  up  and  treated  in  a  rimilar  way  as 
directed  for  dahlias^  and  planted  out  in  summer, 
they  wiU  flower  permnially.  These  roots,  when 
washed  and  dried,  are  reduced  into  powder,forni- 
ing  a  substance  sbnilarto  jalap,  and  possessing 
similar  purgative  piopertiea. 

Thb  Ratflbia  Annoxni.  This  flower,  of 
which  a  figure  Is  given  at  page  170,  is  one  of  the 
meet  extraordiiiary  productions  of  the  vegetable 
kingdom.  It  is  a  panritio  plants  a  native  of  the 
island  of  Sumatra,  and  was  discovered  there  in 
the  year  1818,  by  Uie  late  Dr  Arnold.  He  found 
it  in  a  jungle  or  thiolset,  growing  dose  to  the 
ground,  underneath  the  bushes^  and  attadied  to 
the  roots  of  a  spedes  of  eitsat .  The  plant  con- 
sists of  a  flower  only,  having  neither  leaves, 
brandMB,  or  roots.  This  flower  however,  is  of 
gigantic  sise,  measuring  a  yard  across.  The 
petals,  which  are  roundish,  were  twelve  inches 
frt»m  the  base  to  the  margins^  and  at  their  inser- 
tions about  a  foot  separate  from  each  other. 

TlMse  petals  are  from  aquaiter  to  three-fourths 
of  an  inch  thick,  and  the  nectarium  was  calcu- 
lated to  be  of  such  a  capacity  as  to  hold  twelve 
pints.  It  appears  to  take  its  origin  in  some 
crack  or  hollow  of  the  stem,  and  soon  shows 
itself  in  the  form  of  a  round  knob,  which  when 
cut  through  exhibits  the  infant  flower  enveloped 
in  numerous  bracteal  sheaths,  which  successively 
open  and  wither  away  as  the  flower  enlarges. 
A  singular  cliange  takes  place  in  the  vessels  of 
the  root,  or  stem  of  the  tree  on  which  it  grows^ 
thdr  ramifications  are  multiplied,  and  they  take 
a  direction  so  as  to  unite  with,  and  accommodate 
themselves  to  the  base  of  the  parasite,  to  which 
they  convey  nourishment.  The  general  appear- 
ance of  the  flower  resembles  the  stapetias,  and 
like  them  its  smell  is  foetid.  It  is  dioecious  and 
supposed  by  Brown  to  belong  to  th^  natural 
order  cuarifue.  There  have  since  been  disco- 
vered other  species  of  much  smaller  dimensions. 

Vextts  Flt  Trap.  Dionea  mmeipula;  deean- 
dria^  monogyniay  of  Linn«us.    This  b  a  plant 
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more  earioas  thacn  beaQiiful,  a  native  of  Carolina. 
The  root  ia  scaly,  nearly  resembling  a  bulb,  and 
not  prolific  in  fibres.  The  leares  haye  the  petiole 
winged,  like  the  orange;  and  the  extreme  part, 
which  may  be  called  the  proper  leaf,  is  fonned 
into  two  halves,  which  move  on  a  central  hinge, 

227. 
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and  fold  np  and  contract  on  the  slightest  contact 
with  any  substance.  The  edges  are  beset  with 
spines,  and  the  surfiice  is  covered  with  a  glutinous 
mucilage.  The  flowers  grow  in  a  corymb^ 
resembling  an  umbel.  When  flies  alight  on  the 
extremities  of  the  leaves,  the  contact  of  their 
feet  produces  sufficient  irritation  to  make  the 
two  halves  contract  suddenly  and  firmly,  by 
which  the  fly  is  crushed  and  pressed  to  the 
glutinous  sides,  to  whidi  it  is  fixed  until  it  dies. 
Linneus  affirms,  that  when  the  entrapped  insect 
ceases  to  struggle,  and  is  quiet,  the  leaf  opens 
and  permits  it  to  escape;  while  Ellis,  on  the 
other  hand,  says,  that  the  lobes  never  open 
again  so  long  as  the  animal  continues  there.  He 
thinks  it  probable  that  a  sweet  liquor  dischatged 
by  the  red  glands,  tempts  the  insect  to  its  de- 
struction; and  adds,  that  if  a  straw  or  pin  be 
introduced  between  the  lobes,  they  will  grasp  it 
as  fast  as  if  it  were  an  insect. 

This  plant  is  rather  difficult  to  raise.  Accord- 
ing to  Sweet,  it  thrives  best  in  a  pot  of  sphag- 
num, with  a  little  mould  at  the  bottom  of  the 
pot,  and  placed  in  a  pan  of  water.  In  all  cases, 
it  is  necessary  that  the  plants  be  supplied  with 
fresh  cool  air. 

WatbrLilt.  JNymphea;  pofyandria,monoffyniay 
of  Linneus.  This  genus  contains  several  beau- 
tiful species,  which  are  aquatic  plants,  growing 
in  ponds  and  slow  running  streams.  The  com- 
mon water  lily  f n.  cUbaJ,  has  broad  showy 
leaves,  which  float  on  the  surface  of  the  water; 
and  a  large  wliit^  flower,  with  numerous  petals, 
so  as  almost  to  appear  double.  It  rises  out  of 
the  water  and  expands  about  seven  o'clock  in 
the  morning,  and  closes  again  about  four  in 
the  afternoon,  reposing  on  the  surface  till  it 


again  expands  in  the  morning.  The  roots  have 
an  astringent,  bitter  taste,  and  are  used  in  the 
hi^Jands  of  Scotland  and  Ireland  to  dye  cloth 
a  dark  brown  or  purple. 

The  Idiut  resembles  the  common  water  lily, 
only  the  leaves  are  toothed  at  the  edges.  It  is  a 
native  of  the  hottest  parts  of  India,  Afrk^  and 
America;  and  is  abundant  in  the  ponds  and  rivers 
of  Januuca.  Hie  banks  <^  the  Nile  are  famous 
for  this  plant,  which  grows  during  the  time 
the  country  is  under  the  annual  floods  of  the 
river. 

The  Chmmcn  YUlow  Nt^har  (n.  luUaJ,  is 
another  aquatic  plants  which  has  a  very  beauti- 
ful appearance  in  artificial  ponds* 

All  these  plants  are  easily  reared  either  in 
ponds  or  in  pots  of  water,  with  a  few  inches  of 
soil  in  the  bottom.  They  are  propagated  by 
dividii^  the  loots^  and  by  o£&ets  from  the  bul- 
bous species. 

Thb  Sacred  Bkak  of  India  is  supposed  to  be 
the  ndumUum  ipecUmimy  a  large  petalled  and 
splendid  aquatic  plant.*  It  is  a  native  of  both 
the  East  and  West  Indies^  China,  Japan,  and 
Persia,  and  Asiatie^RussHU  According  to  Thum- 
beig,  it  is  esteemed  a  sacred  plant  in  Japan,  and 
pleasing  to  their  deities ;  the  images  of  their 
idols  being  often  represented  as  sitting  on  its 
large  leaves.  The  long  stalks  are  used  by  the 
natives  as  an  article  of  diet.  Loureiro  mentions 
that  it  abounds  in  muddy  marshes  in  India  and 
China,  and  is  cultivated  in  large  handsome  pots 
in  the  gardens  and  houses  of  the  mandarins ; 
that  there  is  a  variety  with  the  flower  of  a  pure 
white,  and  another  with  a  very  beautiful  lux- 
uriant flower,  having  about  one  hundred  large 
petals,  white  or  rose-coloured.  Both  root  and 
seeds  are  esculent,  sapid,  and  wholesome.  The 
Chinese  call  it  /ten-vAa,  and  the  seeds  and  slices 
of  the  hairy  root,  with  the  kernels  of  apri- 
cots and  walnuts,  and  alternate  layers  of  ice,  were 
frequently  presented  to  the  British  Ambassador 
and  his  suite  at  breakfasts  given  by  some  of  the 
principal  mandarins.  The  Chinese  have  always 
held  this  plant  in  such  high  value,  that  at 
length  they  regarded  it  as  sacred.  That  charac- 
ter, however,  has  not  limited  it  to  merely  orna- 
mental purposes,  for  the  roots  are  not  only 
served  up  in  summer  with  ice,  but  they  are  also 
laid  up  in  salt  and  vinegar  for  the  winter.  The 
seeds  are  somewhat  of  the  size  and  form  ot  an 
acorn,  and  of  a  taste  more  delicate  than  that  of 
almonds.  The  ponds  are  generally  covered  with 
it,  and  exhibit  a  very  beautiful  appearance  when 
it  is  in  flower ;  and  the  flowers  are  no  less  fra^ 
grant  than  handsome.  Sir  George  Staunton 
remarks,  that  the  leaf,  besides  its  common  uses, 
has,  from  its  structure,  growing  entirely  round 
the  stalk,  the  advantage  of  defending  the  flower 

«  Shortly  alluded  to,  p.  270. 
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and  fruit  arising  from  its  centre  from  contact 
witli  the  water  whicli  might  injure  them.  He 
also  remarks,  that  the  stem  never  fails  to  ascend 
in  the  water  from  whatever  depth,  unless  in  case 
of  a  sudden  inundation,  until  it  attains  the  sur- 
face, where  its  leaf  expands,  rests,  and  swims 
upon  it,  and  sometimes  rises  above  it.  This 
plant  bears  the  rigorous  cold  of  the  Pekin  win- 
ter, though  it  is  reared  with  difficulty  in  Euro- 
pean stoves.  It  often  grows  spontaneously  in 
China,  and  is  propagated  in  the  open  air  with 
ease,  both  from  seed,  and  by  the  root.  The 
Chinese  have  many  varieties  of  it.  It  is  said 
that  from  the  root  of  this  plant  the  ancient 
Egyptians  prepared  their  colocasiay  but  the  nel- 
umbo  is  no  longer  found  in  that  country,  from 
which  some  naturalists  infer  that  it  never  was 
indigenous  there,  but  cultivated  by  the  inhabi- 
tants with  extreme  cai'e.  The  ancient  Romans 
made  repeated  efforts  to  raise  it  among  them 
from  seeds  brought  out  of  Egypt ;  and  the 
modern  attempts  to  cultivate  it  in  Europe, 
though  with  the  assistance  of  artificial  heat,  sel- 
dom have  succeeded.  In  this  country  it  is  gene- 
rally grown  in  lai^  tubs,  with  a  few  inches 
depth  of  water  over  the  suiface  of  the  mould. 


CHAP.  LIV. 

ORNAMENTAL  SHRUBS,  HEATHS,  &C. 

The  varieties  of  shrubs  and  small  trees  suited 
as  ornaments  for  the  garden,  either  from  the 
beauty  of  the  foliage,  or  the  size  and  splendour 
of  the  flowers,  are  nearly  as  numerous  as  those 
of  herbaceous  plants.  We  proceed  to  describe 
jBome  of  the  most  remarkable  of  these. 

The  Rose.  We  have  already  alluded  to  the 
rose  as  a  medicinal  plant,  (p.  536),  and  are  now 
to  consider  the  several  species  and  varieties,  as 
the  most  agreeable  ornaments  of  the  flower 
garden.  From  the  earliest  times  the  rose  has 
been  celebrated  as  the  chief  of  flowers,  and  has 
been  familiar  among  all  the  civilized  nations  of 
Europe  and  Asia.  It  is  to  be  seen  in  all  its 
varieties,  frt>m  the  cottage  garden  up  to  the  pre- 
cincts of  the  palace.  The  name  is  derived  from 
the  Latin  word  signifying  red.  There  are  various 
species,  although  botanists  are  not  agreed  as  to 
their  number.  Some  have,  however,  supposed 
all  the  European  species  to  have  originated  fr^m 
one  source,  while  others  divide  them  into  numer- 
ous species  and  varieties.  Lindley  enumerates 
not  less  than  one  hundred  species  and  varieties; 
and  Miss  Lawrence  has  published  ninety  plates 
of  roses,  figured  from  natural  specimens.  Several 
splendid  works  have  also  been  published  in 
France  and  Italy  descriptive  of  this  genus. 
Lists  of  from  three  to  five  hundred  sorts  are  to 
be  found  in  some  of  these  works;  indeed,  new 


varieties  are  raised  both  in  France  and  Britain 
every  year.  The  usual  colours  are  scarlet,  pink, 
variegated,  white,  purple,  and  yellow. 

The  most  common  species  are  the  Chinese,  or 
monthly  rose,  the  cinnamon,  the  damask,  the 
evei^reen,  or  Ayrshire  rose,  the  blush,  the 
white,  the  moss,  the  dog  rose,  and  the  common 
cabbage  rose.  The  earliest  flowering  rose  is  the 
monthly,  which  in  mild  seasons,  and  under  the 
shelter  of  a  wall,  will  sometimes  flower  in  the 
beginning  of  April  ;tlie  next  is  the  cinnamon, 
which  flowers  in  May;  the  damask  in  tlie  end 
of  May  or  first  of  June;  the  blush,  York  and 
Lancaster,  Provence  and  Dutch  hundred-leaved, 
in  June,  July,  and  August.  The  Viiginia  and 
musk  roses  are  the  latest  European  sorts;  they 
flower  in  September,  and  in  shaded  situations, 
will  sometimes  continue  in  bloom  till  the  middle 
of  October.  But  the  earliest  rose  is  also  the 
latest,  and  generally  continues  flowering  tlD 
mterrupted  by  frost. 

The  rose  may  be  propagated  by  seed,  by  layers, 
or  cuttings,  and  by  budding.  Most  of  the  spe- 
cies, in  their  state  of  nature,  are  found  growing 
on  a  sandy,  and  rather  poor  soil,  except  those 
which  are  natives  of  woods^  where  the  soil  is 
richer,  and  more  moist.  But  for  cultivated 
roses,  especially  the  double  flowering  kind%  a 
rich  loamy  soil  inclining  to  clay  is  the  best. 
They  also  require  to  be  liberally  supplied  with 
water.  All  the  varieties  of  the  cultivated  rose 
are  double  or  semi-double,  that  is,  their  organs 
of  fructification  are  converted  into  additional 
petals,  or  the  petals  are  otherwise  greatly  mul- 
tiplied. The  vicinity  of  large  towns,  where  the 
air  is  confined  and  vitiated,  is  very  inimical  to 
the  rose;  indeed,  no  species  wiU  thrive  in  such 
situations. 

In  raising  fr-om  seed,  the  hips  are  to  be  gathered 
in  October  or  November,  when  they  ai-e  ripe. 
These  may  be  preserved  whole  during  the  winter 
in  a  dry  situation;  or  the  seeds  may  be  rubbed 
out  immediately  on  gathering  the  hips.  The 
seeds  require  to  remain  one  year  in  the  soil  before 
they  vegetate;  so  that  if  they  are  sown  in  Feb- 
ruary or  March,  they  will  come  up  in  the  fol- 
lowing spring.  The  seed  should  be  put  into  a 
soft,  moist  soil,  composed  of  equal  parts  of  sand 
and  vegetable  monld,  in  a  shady  situation,  and 
covered  with  about  half  an  inch  of  soil.  They 
should  afterwardsrecei  ve  a  regular  supply  of  water 
till  the  plants  have  come  up,  and  attained  a  few 
inches  in  height.  Early  in  the  second  spring 
they  may  be  transplanted  in  rows,  a  foot  apart 
every  way;  and  a  year  afterwards,  again  trans- 
planted to  a  greater  distance  asunder.  Hence 
they  may  remain  till  they  flower,  which  varies 
in  different  sorts  from  the  third  to  the  fifth 
year;  but  most  commonly  during  the  fourth 
summer. 

To  increase  the  chance  of  new  varieties,  various 
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species  should  be  congregated  together,  so  that 
the  seed-bearing  plants  may  have  a  chance  of 
crossing  with  different  sorts.  Or  the  method  of 
Mr  Knight,  employed  in  other  flowers,  might  be 
practised;  that  of  extracting  the  stamens  from 
the  flower,  and  dusting  the  stigma  with  pollen 
from  the  anthers  of  other  plants. 

The  common  jnode  of  propagating  by  layers, 
is  to  lay  down  the  young  shoots  of  the  preceding 
summer  late  in  autumn,  or  early  in  the  succeed- 
ing spring,  when  rooted  plants  will  be  formed 
by  the  next  autumn.  It  is  found,  however, 
tliat  if  the  same  shoots  are  laid  down  when  the 
plant  is  beginning  to  flower  in  July,  they  will, 
with  a  few  exceptions,  produce  roots,  and  be  flt 
to  remove  the  same  autumn,  by  which  a  whole 
year  is  gained.  It  is  even  found  that  the  tip 
of  the  fixed  layer  itself  may,  in  some  kinds  of 
rose,  be  again  layed;  and  this  secondary  layer 
will  have  roots  formed  to  it  in  the  same  season. 
Such  sorts  as  do  not  root  in  one  year,  as  the 
moss  rose,  and  some  others,  must  be  left  on  the 
stools  till  the  second  autumn.  But  layers  made 
when  the  shoots  are  in  a  growing  state,  and  fur- 
nished with  healthy  leaves,  root  much  more  freely 
than  shoots  with  ripe  wood.  After  the  plants 
are  removed  from  the  stools,  they  are  planted  in 
nursery  rows;  and  in  a  year,  the  blossom  buds 
having  been  carefully  pinched  off  from  the  first 
laying  down,  they  will  be  fit  for  removal  to  their 
final  destination.  The  stools  are  then  to  be 
pruned,  and  the  soil  dug  and  manured.  An 
improved  method  of  laying  roses  is  suggested 
in  the  Gardener's  Magazine.  A  slit  is  to  be 
made  with  a  knife  up  the  centre  of  the  inlaid 
portion  of  the  wood  of  the  layer,  and  a  small 
piece  of  stone  or  wood  is  introduced  to  keep  the 
slit  open.  In  this  way  the  rooting  is  gi'eatly 
fiicilitated. 

Many  of  the  common  kinds  of  roses  may  be 
rapidly  multiplied  by  cutting  off  the  suckers 
which  spring  from  the  roots,  and  planting  them 
out  at  once:  or  cuttings  of  the  young  wood  may 
be  taken  and  put  into  the  ground;  and  in  some 
species,  as  the  Indian  and  China  roses,  they  will 
strike  freely. 

Budding  is  resorted  to  chiefly  for  the  rarer 
sorts,  and  such  as  are  of  difficult  propagation  by 
layers;  for  it  is  found  that  plants  so  procured, 
even  though  on  hardy  enough  stocks,  are  less 
durable  than  those  raised  otherwise.  This  pro- 
cess has  of  late  become  very  common  in  the  for- 
mation of  standard  stems,  with  varieties  of  roses 
growing  from  them.  This  is  a  modem  inven- 
tion, supposed  to  liave  originated  in  Holland, 
from  thence  copied  in  Paris;  and  about  the  begin- 
ning of  the  last  century  adopted  in  Britain. 
These  may  be  rendered  highly  ornamental  to 
parterres  and  borders.  The  stocks  are  formed 
of  the  tree  rose,  the  dog  rose,  or  any  other 
strong  and  tall-stemmed  species.    These  stocks 


may  be  from  three  to  seven  feet  from  the  ground. 
One  remarkable  stock  in  the  Paris  garden  is 
fifteen  feet  high;  and  there  ai*e  others  of  similar 
dimensions  at  Malmaison,  and  the  grand  Trianon.* 
The  stock  is  procured  from  a  wood  or  copse,  and 
may  be  budded  the  same  season  in  which  it  is 
transplanted,  or  in  the  following  spring  or  sum- 
mer. 

Generally,  two  buds  are  inserted  on  the 
opposite  sides  of  the  stock;  but  sometimes  three, 
four,  or  a  dozen,  in  alternate  positions,  on  the 
upper  six  or  twelve  inches  of  the  stem.  Every 
stock  is  supported  by  a  rod,  which  should  reach 
a  foot  or  eighteen  inches  higher  than  the  situa- 
tion of  the  bud;  to  this  rod  the  stock  is  tied, 
and  afterwards  the  shoots  from  the  inserted  bud, 
which  would  otherwise  be  liable  to  be  injured 
by  high  winds.  The  buds  inserted  may  be  of 
all  the  different  varieties;  they  will  grow  out 
freely,  and  flower,  and  thus  afford  a  rare  and 
interesting  assemblage. 

The  Parisian  gardener  liaving  the  advantage 
of  finer  stocks,  and  a  better  climate  than  can  be 
obtained  in  England,  produces  superior  and 
cheaper  plants,  which  are  exported  along  with 
other  roses  in  great  profusion  into  this  country. 

In  rosaries,  the  usual  practice  is  to  introduce 
but  one  plant  of  each  sort;  and  the  varieties 
nearest  akin  to  each  other  are  grouped  together, 
by  which  their  distinctions  are  made  more  con- 
spicuous. Sometimes  compartments  are  formed 
of  particular  species,  as  the  Scotch,  Chinese, 
yellow  rose,  or  others,  which  has  a  pleasing 
effect.  An  elevated  rock  work  in  the  centre, 
bound  with  creeping  roses,  also  forms  a  pleasing 
variety;  or,  hedges  of  roses  may  be  formed  with 
standard  roses,  interspersed  at  regular  distances. 

To  produce  vigorous  and  beautiful  flowers, 
some  attention  is  necessary  in  the  treatment  of 
roses.  The  old  wood  should  be  annually  pruned 
off,  and  the  young  shoots  thinned  and  shortened, 
according  to  their  strength,  or  according  as 
number  or  magnitude  of  flowers  is  wanted. 
Those  plants  which  tlirow  up  numerous  suckers, 
require  to  be  taken  up  every  three  or  four  years, 
the  roots  reduced,  and  the  ofiispring  planted  for 
new  plants;  at  the  same  time,  that  part  of  the 
old  soil  about  the  roots  is  replaced  with  fresh 
mould.  When  pruning  is  performed  in  early 
spring  or  winter,  the  points  of  the  shoots  of  the 
more  delicate  sorts  are  apt  to  die.  This  process 
then,  should  be  practised  on  such  sorts  in  the 
month  of  June.  The  most  usual  time  of  prun- 
ing and  dressing,  b  immediately  after  the  blow 
is  over.  When  very  large  roses  are  wanted,  all 
the  buds  but  that  on  the  extreme  point  of  each 
shoot,  should  be  pinched  off  as  soon  as  they 
make  their  appearance;  while  at  same  time  a 
liberal  supply  of  water  is  given. 

*  LoudoD. 
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The  rose  is  peculiarly  liable  to  the  attacks  of  t 
the  plant  louse  (aphia  ro8m)y  a  small  green 
insect,  which  burrows  in  the  leaves,  and  extracts 
the  juices  of  the  plant.  Sometimes  these  exist 
in  such  myriads,  as  to  completely  destroy  the 
leares.  They  commence  with  the  first  buds  in 
February,  and  many  generations  are  succes- 
sively propagated  during  the  season.  They  are 
very  difficult  to  eradicate.  Hand  picking  early 
in  spring,  and  washing  the  plants  with  lime 
water  and  tobacco  juice,  are  recommended. 
Another  insect,  the  ^fnipa  ro^aty  attacks  the  badi: 
of  many  roses,  especially  the  sweet  brier  and 
Scotch  rose.  These  insects,  by  burrowing  in 
the  bark,  cause  exiaresoenoes,  or  rose  galls, 
similar  to  those  found  on  the  oak.  These  were 
former^  employed  in  medicine  under  the  name 

All  roses  are  not  odorous.  The  inost  fragrant 
are  the  common  cabbage  rose,  the  white  rose, 
and  musk  rose.  The  mode  of  extracting  the 
oil  or  attar  of  roses,  has  already  been  mentioned, 
(p.  537).  The  sweet  brier  rose  is  remarkable 
for  the  agreeable  fragrance  of  ita  leaves^  which 
becomes  very  perceptible  after  a  shower. 

The  Mybtlb  (n^^rtUM),  Natural  family 
myrUuem;  icoaamdriOf  manoffynioy  of  Linnsus. 
This  is  a  plant  celebrated  and  esteemed  since  the 
time  of  the  ancient  Gireeks,who  called  itmuftos^ 
from  the  perfume  of  its  leaves.  The  common 
myrtle  fm.  commmmjy  b  a  native  of  the  South 
of  Europe,  and  has  been  a  popular  shrub  in 
English  gardens  from  a  remote  period;  for  even 
before  the  invention  of  green-houses,  it  appears 
to  have  been  preserved  Uiroughout  our  winters 
by  covering  it  up,  or  removing  it  within  the 
shelter  of  a  house.  It  is  an  el^pant  evergreen 
shrub,  with  handsome,  deep  green,  shining  leaves, 
which,  on  being  pressed  by  the  fingers,  emit  an 
aromatic  odour.  The  flower  is  white,  small,  and 
liandsome.  The  ancients  dedicated  the  myrtle 
to  Venus,  either  on  account  of  its  elegance  and 
fragrance,  or  that  it  grew  in  situations  near  tlie 
sea,  the  birth  place  of  that  goddess.  The  blood- 
less victors  at  the  Olympic  games  were  crowned 
with  wreathes  of  myrtle;  and  it  was  the  symbol 
of  authority  for  magistrates  at  Athens.  Both 
the  branches  and  berries  were  infiosed  in  wine; 
and  the  latter  were  employed  in  the  cookery  of 
the  ancients.  It  was  also  a  medicinal  plant, 
although  disused  in  modem  practice. 

There  are  several  varieties  of  the  common 
myrtle;  as,  the  broad-leaved,  box-leaved,  Italian, 
Portugal,  orange-leaved,  rosemary-leaved. 

It  is  of  easy  culture  in  the  green-house,  or 
even  in  common  apartmehts,  and  is  readily  pro- 
pagated by  slips.  In  warm  sheltered  borders, 
it  will  also  thrive  in  the  open  air,  but  requires 
protection  in  severe  winters. 

There  are  several  other  species,  natives  of  the 
West  Indies  and  China. 


The  Sumach-leaved  (m,  eoriaeeajy  a  native  of 
Hispaniola,  and  sometimes  called  the  ^ild  cin- 
namon, is  a  very  elegant  tree,  with  a  handsome 
ash-coloured  straight  trunk,  and  pynunidal 
head*  It  is  of  slow  growth  and  flowers  late, 
twice  a  year.  The  bark  has  an  aromatic  quality, 
and  in  old  trees  it  becomes  white,  and  separating 
from  the  trunk  hangs  down  in  shreds.  The  tim- 
ber is  of  a  red  colour,  very  hard  and  fit  for  mill- 
work.  The  berries,  whidi  are  about  the  size  of 
peas,  and  possessed  of  a  very  agreeable  aromatic 
taste  and  odour,  are  used  for  culinary  puipoaes. 

Jaskxn E.  Natural  &jx^y  jaamineas;  diaakdHoy 
i»aft€^gfMsa,  of  linnsus.  This  is  a  genus  of  pretty 
shrubs,  fiimous  for  the  odour  of  the  flower.  Sev- 
eral species  are  natives  of  India,  one  or  two  of 
the  south  of  Europe.  The  common  jasmine 
has  been  finnn  remotest  times  a  great  &voimte 
in  gardens,  the  modest  white  starlike  flower 
contrasting  well  with  the  deep  green  of  the  stem 
and  leaves.  The  flowers  are  highly  odorous,  and 
yield  by  distillation  an  essential  oil,  having  the 
same  odour.  It  is  not  known  £rom  what  country 
it  originally  came,  but  according  to  Gerarde,  as 
far  back  as  1697  it  was  in  comnu>n  use  as  a 
wall-shrub,  and  for  covering  arbours. 

The  Single  Arabian  (j.  eambacj^  is  highly 
prized  in  India,  where  it  is  a  native,  for  the 
exquisite  fragrance  of  the  flowers.  It  grew  in 
Hampton  Court  gardens  towards  the  end  of  the 
seventeenth  century,  but  was  lost  there,  and 
was  known  in  Europe  only  in  the  garden  of  the 
Grand  Duke  of  Tuscany,  at  Pisa,  where,  accord- 
ing to  Evelyn,  the  plant  was  placed  under  guard, 
that  no  cuttings  might  be  purioined.  In  1790, 
a  plant  was  sent  to  Miller,  and  it  is  now  a  com- 
mon greenhouse  shrub  in  this  country.  The 
Italian  jasmine  is  also  very  odoriferous,  and 
plants  of  it  are  obtained  from  Genoa  along  with 
orange  trees.  The  Hairy  Indian  (J.  hirsvttmjy 
attains  the  height  of  a  tall  tree,  whose  sweet- 
smelling  flowers  open  during  the  night  and  fode 
at  sunrise.  All  the  species  are  easUy  reared  and 
propagated  from  cuttings,  which  root  readily 
under  a  hand-glass.  The  best  soil  is  a  light 
loam  with  an  admixture  of  peat. 

Pbivbt  riigtutrumj.  Natural  family  oUinm; 
diandriOf  monoffynioy  of  Linncus.  This  is  a 
well  known  garden  hedge  plant,  for  which  pur- 
pose it  is  well  suited  irom  its  pliancy  under  the 
shears.  In  its  cultivated  state  it  becomes  an 
evergreen,  although  when  found  growing  wild 
in  woods  and  hedges,  it  is  generally  deciduous, 
like  most  plants  which  have  been  long  culti- 
vated, it  varies  in  the  form  of  its  leaves,  flowers, 
and  fruit.  The  berries  remain  on  the  branches 
during  winter,  forming  el^;ant  purple  clusters, 
and  are  not  eaten  by  birds  generally,  unless  in 
very  severe  winters  when  nothing  else  can  be 
procured.  The  privet  is  a  very  hardy  plant,  and 
will  thrive  in  edmost  any  soil  or  situation — ^in 
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the  smoke  of  cities,  in  tlie  shade,  or  ander  the 
drip  of  trees  ;  although  in  order  that  it  maj  pro- 
duce good  fiowers,  it  requires  an  open  Eituation. 
It  is  browsed  on  by  cows,  sbeep,  snd  goats,  but 
horses  refuse  to  eat  it.  lu  the  varieties,  the 
leaves  sometimes  grow  by  threes,  and  are 
enlarged  at  the  base,  and  variegated.  Sometimes 
there  are  three  or  four  stamens  instead  of  the 
natural  number,  which  is  two.  The  colour  of 
the  berries  also  varies  from  purple  or  black  to 
white  and  yellow.  A  rose-coloured  dye  is  pre- 
pared from  the  berries,  which  with  alum  imparts 
to  wool  or  silk  a  durable  green.  Two  species  of 
moths,  the  privet  hawkmoth  Ctphm*  lignttri,) 
and  the  phalana  ^ringaria,  feed  on  it  in  their 
larva  state,  and  it  ia  said  Uiat  the  common  blis- 
t«ring  fly  also  frequente  this  shrub.  The  Chinese 
privet  or  wax-tree  produce*  from  its  berries  a 
kind  of  vegetable  was,  somewhat  resembling 
that  from  the  n^/rica  eerifera, 

Tbb  Bbrbbbxt.  Berherit  vtdgarit ;  Htxan- 
dria,  monogsmia.  This  is  also  a  common  and 
useful  shrub,  and  when  covered  with  blossom  in 
spring  or  iruit  in  autumn,  forms  no  mean  orna- 
ment to  the  garden  or  lawn.  The  leaves  are 
ovate,  of  a  light  y^ow,  or  bluish  green,  and 
when  chewed  afford  a  pleasmg  add  taste.  The 
odour  of  the  flowers  is  too  strong  when  near,  bnt 
pleasant  at  a  little  distAnce.  The  berries  are  in 
one  variety  purple,  in  another  white.  They  are 
powerfully  acid,  and  ore  employed  either  as  a 
pickle  for  garnishing  dishes,  or  boiled  with  sugar 
form  a  pleasant  jelly,  which  is  used  as  a  sweet- 
meat, or  occarionally  in  medicine,  as  a  cooling 
astringent  in  febrile  diseases.  The  roots  and  bark 
are  employed  as  a  dye,  and  impart  a  yellow 
colour  to  linen  or  lather.  Sheep,  goata,  and 
cattle,  feed  on  its  leaves,  and  insects  of  various 
kinds  frequent  the  flowers.  One  of  these,  the 
aeidium  btrberidit,  ita  particular  inhabitant,  is 
supposed  by  some  to  carry  from  this  flower  a 
peculiar  dust,  which  falling  on  growing  com 
'  gives  rise  to  rust.  This  has  besn,  however, 
doubted  by  others,  and  the  rust  assigned  to 
the  growth  of  a  miunte  Aingus.  Unneus  and 
Smith  have  remarked,  that  the  anthers  of  the 
berberry  are  so  sensitive  ss  to  explode  when 
touched  by  the  feet  of  the  common  bee,  by  which 
the  pollen  is  scattered  on  the  stigma.  There  are 
several  other  species  besides  the  common  ber~ 
beny,  all  of  which  are  very  ornamental  shrubs, 
such  as  the  clustered,  the   Nepal,  the   hoUy- 

CLEUi'n3,orViRain'BBowsR.  Natural  family, 
ratiuneulaette ;  pofyandria,  pofygynia,  of  lin- 
neeus.  This  is  a  very  useful  and  ornamental 
genus  of  climbing  shrubs,  of  rapid  growth,  free 
flowerers,  and  some  of  them  'highly  odoriferous. 
The  favourite  species  are  the  large  fioweied 
f&rida,  the  purple  vitietlla,  the  round  leaved 
Jfatnmttla,Biii  the  American  wrriei'IJiarM.    They 


all  hardy  plants,  and  will  grow  freely  in  any 
soil,  and  are  readily  increased  by  layers 
young  cuttings,  which  if  planted  under  a 
hand  glass  will  root  freely.  They  may 
also  l>e  raised  from  seed,  which  is  produced  and 
ripened  in  great  abundance.  These  should  be 
sown  in  wide-monthed  pots,  placed  in  a  shady 
situation,  and  after  the  plants  have  come  up,  they 
ore  to  l)e  planted  out  into  the  places  where  they 
are  required  to  grow. 

Passion  Flowbr.  Patsiflora;  tmmadelpkia, 
;>en(anifrMi, of  Linnteus.  Thisgenushasobt^ned 
its  name  from  a  fanciful  idea,  that  the  appen- 
dages of  the  flower  represent  the  passion  of  Jesus 
Christ 

They  are  all  climliing  plants,  partly  herbaceous, 
and  partly  shrubby;  natives  of  South  America, 
the  West  India  iEdands,  and  China.  There  are 
many  species;  some  are  odoriferous,  and  others 
bear  fruits,  which  are  edible,  though  not  of  very 
rich  flavour.  The  leaves  an  of  various  forms, 
ovate,  round,  elliptical,  lobed,  sub-cordate;  some 
are  entire,  and  others  serrated  at  the  mai^gins. 
The  flowers  are  very  lieautiful,  varying  iroia  red, 
to  white,  blue,  and  purple. 

The  Gommott  Pattion  FUncer  (p.  etrtUeaJ,  is 
the  tallest  and  most  woody  of  ibi*  fiuuily.  The 
stem  attuning  almost  the  thickness  of  a  man's 
arm,  from  which  shoots  will  spring  out  to  the 
length  of 'fifteen  feet  in  one  season.  The  leaves 
are  palmate,  and  five  lobed,  with  smooth  edges, 
and  have  a  very  elegant  appearance.  The  flowers 
are  blue  outside,  and  purple  and  white  within. 
They  have  a  faint  odour,  and  are  very  evanes- 
cent continuing  but  for  a  day.  The  fruit  is 
egg-shaped,  and  encloses  a  sweetish,  disagreeable 


pulp.  In  the  centre  of  which  are  the  seeds,  wtilcli 
an  black  coloured. 

Several  of  the  varieties  of  this  species  are  very 

beantifril,  as  Hilne's  hybrid,  (p.  ctrulea  raetai' 

Ota);  the  narrow-leaved  (anguttifoHa),  and  the 
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Chinese.  These  are  all  hardy  green-house  plants, 
and  thrive  well  in  a  mixture  of  loam  and  light 
rich  earth,  or  peat;  and  may  he  propagated  hy 
seeds,  or  very  young  cuttings,  put  into  close 
moist  eai'th. 

The  Sweet  Calabash^  (p,  malifarmisjy  a  native 
of  the  West  Indies;  produces  large  flowers,  of  a 
redy  white,  and  hlue  colour,  but  of  short  dura- 
tion. The  fruit  is  round,  the  size  of  a  large 
apple,  with  a  sweetish  pulp,  in  which  are  lodged 
many  oblong,  black  seeds.  This  fruit  is  used  as 
a  dessert. 

The  Oranadilla  Vine  (p.  quadrangtdarisjy 
has  a  square  stalk,  and  leaves  five  to  sixinches 
in  length.  The  flowers  are  red  within,  and 
white  outside.  They  are  odoriferous,  and  gen- 
erally the  plant  is  covered  with  fruit  and  flowers 
at  the  same  time.  The  fruit  is  vezy  laige,  being 
an  oblong,  of  about  six  inches  in  diameter  fit>m 
the  stalk  to  the  eye,  and  fifteen  inches  in  dr- 
cumferenoe.  ExtemAlly,  it  is  greenish  yellow; 
when  ripe,  soft  and  leathery  to  the  touchy  and 
qoit^  smooth.  The  rind  is  very  thiek,  the  pulp 
-is  of  a  purple  colour,  and  is  eaten  with  wine  and 
sugar.  It  has  a  sweet,  slightly  acid  flavour,  and 
b  very  gmtefiil  to  the  taste. 

All  these  species  will  fruit  in  laige  pots,  in 
hot-houses  in  this  country.  The  roots  are  planted 
in  a  compost  of  very  old  tan  and  rich  dung,  in 
which  they  will  strike  fredy.  They  require 
only  a  temperate  heat  of  about  70°*  As  they 
grow,  the  very  strong  shoots  should  he  cut  ofi; 
as  these  do  not  bear  so  well  as  those  which  are 
leas  vigorous. . 

HomET-sucKLE,  OR  WooD-BiNB,  (eoprifijilr 
iuvuj  PentaandriOy  momogymia^  of  Linncus. 
This  is  one  of  the  most  beautiful  of  our  native 
climbing  shrubs,  both  as  respects  the  foliage, 
and  the  rich  and  odoriferous  flowers.  The  honey- 
suckle is  well  adopted  for  arbors,  walls,  gate- 
ways, and  indeed  any  situation  in  the  shrubbery. 
In  the  twisting  of  its  stalk  it  follows  the  course 
of  the  sun,  which  is  the  case  with  most  British 
climbing  plants.  It  grows  luxuriantly,  can  be 
trained  in  any  direction,  and  bears  pioining 
well.  Professor  Martyn  observes  that  those 
plants  which  in  a  state  of  nature  cannot  ascend 
without  the  assistance  of  others,  are  often  liable 
to  lose  lai^e  branches;  they  have  therefore  a 
proportionate  vigour  of  growth  to  restore  acci- 
dental damages.  Against  a  wall  the  climbing 
kinds  are  very  liable  to  attacks  of  aphides;  and 
the  caterpillar  oipkalona  tortrix,  and  the  hawk- 
moths,  according  to  Withering,  extract  the  honey 
from  the  very  bottom  of  the  tubular  flowers 
with  their  long  tongues.  The  common  wood- 
bine, c.  pericfymmumf  of  which  there  are  two  or 
three  cultivated  varieties,  grows  abundantly 
in  woods  and  coppices  in  Britain;  there  are 
other  species,  natives  of  America,  China,  and  the 
south  of  Europe. 


The  seeds  of  honey-suckle  should  be  sown  the 
autumn  after  they  are  ripe,  otherwise  they  will 
not  come  up  the  first  year. 

The  plant  may  also  be  propagated  by  cuttings. 

Lilac  (t^yringia).  Natural  family  oUinm, 
decandrioy  monogyniay  of  Linncus.  The  lilac  is 
a  beautiful  and  fragrant  flowered  shrub,  a  native 
of  Persia,  though  it  is  now  completely  acclim- 
ated to  this  country,  and  thrives  well  in  the  op^i 
air. 

Of  the  common  lilac,  «.  vulgarisy  there 
are  two  usual  varieties,  a  purple  and  a  white. 
There  is  also  the  Chinese  and  Persian  lilac  All 
the  sorts  are  readily  propagated  by  suckers  from 
the -roots,  which  grow  up  in  abundance.  The 
common  lilao  appears  to  have  been  introduced 
into  Britain  before  or  during  the  reign  of  Heozy 
YIII.,  for  in  the  inventory  taken  by  order  of 
Cromwell,  of  the  articles  in  the  gardens  of  the 
palace  of  Norwich,  are  numbered  *'six  lilac 
trees,  which  bear  no  fruit  but  only  a  pleasant 
smell.'' 

Cambllia.  McnaddphiOf  pofyandria,  of  lin- 
ncus.  The  natural  fiunily  camellia  includes  the 
tea  plant  already  described;  and  several  speciea 
of  beautiful  flowering  shrubs,  all  natives  of 
China. 

The  Camellia  Japonica,  as  it  grows  in  the 
woods  and  gardens  of  Japan  and  China,  is  a 
lofty  tree,  of  beautiful  proportions,  and  clothed 
with  a  deep  green  shining  foliage,  with  large 
elegant  flowers,  either  single  or  double,  and  of  a 
red  or  pure  white  colour.  It  is  much  cultivated 
among  the  Chinese  and  Japanese;  and  appears  a 
great  fiivourite,  as  it  is  frequently  figured  in  their 
plantations  along  with  other  two  favourite  plants^ 
hibiscus  and  ctrysatUhemum,  There  are  numerous 
varieties  of  c.  Japonica  in  China,  the  greater 
part  of  which  have  found  their  way  to  this 
country;  while  other  new  varieties  have  been 
found  here.  The  double-white,  double  striped, 
and  double- waratah,  the  last  so  called  from  the 
central  petala  resembling  those  of  the  waratah 
plant  of  New  Holland,  are  considered  the  finest 
varieties,  and  are  also  free  growers  and  flowerers; 
the  peony-flowered  and  fringed  are  also  much 
admired. 

The  Oil-hearing  Camellia  (e*  Mfera)^  is 
cultivated  for  its  seeds,  from  which  an  oil  is 
expressed,  and  which  is  very  generally  used  by 
the  Chinese  in  their  cookery.  It  thrives  best 
in  a  red  sandy  soil,  and  attains  a  height  of  six 
to  eight  feet,  producing  a  profusion  of  white 
blossoms  and  seeds.  These  seeds,  and  indeed 
the  seeds  of  all  the  other  species,  when  reduced 
to  a  coarse  powder,  strained  in  bags,  and  then 
subjected  to  pressure,  yield  an  oil. 

The  camellia  received  its  name  from  a  Jesuit, 
named  Camellus,  the  author  of  a  work  on  botany. 

The  single  red  cameUia  is  propagated  by  cut- 
tings, layers,  and  seeds.  It  forms  suitable  stocky 
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on  which  the  other  sorts  are  either  inarched^  or 
budded  and  engrafted.  The  cuttings  to  be 
selected  are  the  ripened  shoots  of  the  preceding 
summer;  these  are  taken  off  in  August,  cutting 
them  smoothly  at  a  joint  or  bud;  two  or  three 
of  the  lower  leares  are  taken  off,  and  the  cut- 
tings then  planted  iirmly  in  the  soil  with  a 
dibble.  The  soil  used  by  some  is  peat  earth  and 
sand;  while  others  use  a  rich  loam,  with  a  little 
sand,  peat  earth,  and  cow  dung.  The  pans  con- 
taining the  plants  are  to  be  kept  in  a  pit  or  cold 
frame,  without  being  coyered  with  glasses,  but 
they  are  to  be  shaded  during  powerful  sun- 
shine; and  in  the  following  spring,  such  as  are 
struck  will  begin  to  push,  when  they  are  to  be 
placed  in  a  gentle  heat.  In  the  following  Sep- 
tember or  October,  the  rooted  plants  will  be  fit 
to  pot  off;  and  in  the  second  or  third  spring 
they  may  be  used  as  stocks.  Inarching  or 
ingrafting  is  performed  early  in  spring,  when 
the  plants  b^n  to  grow.  Having  accomplished 
this  process,  care  is  to  be  taken  to  fix  the  pot 
containing  the  stock,  so  as  that  it  may  not  be 
disturbed  during  the  connection  of  the  acion 
with  the  parent  plant  The  grafting  being  clayed 
over,  is  then  covered  with  moss  to  prevent  its 
tracking.  When  independent  grafting  is  resorted 
to,  the  mode  caUed  side  grafting  is  generally 
used,  as  in  the  case  of  orange  trees;  but  the 
operation  of  tongueing  is  generally  omitted,  as 
tending  to  weaken  the  stock.  A  few  seeds  are 
sometimes  obtained  irom  the  single  red,  and 
semi-double  camellias,  and  from  the  single  war- 
atah.  These  require  two  years  to  come  up,  but 
make  the  best  stocks  of  any. 

The  tea  camellias  are  generally  propagated  by 
layers,  but  will  also  succeed  by  cuttings. 

In  order  to  raise  and  exhibit  camellias  to  the 
best  advantage,  they  should  have  a  separate  house 
assigned  them.  This  house  should  be  of  ample 
height,  as  the  plants  never  look  so  well  as  when 
six  or  eight  feet  high,  trained  in  a  conical  form, 
and  clothed  with  branches  from  the  root  up- 
wards. The  plants  should  be  raised  near  t«  the 
glass  by  means  of  a  stage,  which  should  be  so 
contrived,  that  as  they  advance  in  height  it  may 
be  lowered  in  proportion.  The  best  and  most 
even  crown  glass  ^ould  be  employed,  because  it 
is  found  from  experience  that  the  least  inequa- 
lity of  surface,  or  thickness  of  material,  so  con- 
centrates the  sun*s  rays  as  to  bum,  or  produce 
blotches  on  the  leaves  of  the  plants.*  Every 
cultivator  must  have  observed,  that  the  leathery 
shining  leaves  of  the  orange  or  myrtle  tribes,  are 
more  or  lesfi  obnoxious  to  this  solar  injury ;  but 
the  leaves  of  the  camellia  are  particularly  so. 
Some  recommend  a  roof  that  will  not  admit 
much  light ;  others  the  substitution  of  green 
glass,  or  of  glass  in  part  only ;  while  others  pre- 
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fer  as  much  glass  and  light  as  possible,  taking 
care  to  shelter  from  the  excessive  rays  of  the 
sun«  Much  care  is  necessary  to  raise  these  plants 
well.  The  roots  are  apt  to  get  matted,  and  by 
the  space  they  occupy,  so  to  compress  the  ball 
of  mould,  as  after  a  time  to  render  it  impervious 
to  water.  Hence  attention  is  requisite  to  see 
that  the  water  poured  into  the  pot  moistens  all 
the  mould  thoroughly.  To  prevent  this,  the 
roots  should  be  examined  and  pruned  once  every 
year.  A  liberal  supply  of  water  is  always  neces- 
sary, but  especially  when  the  plants  are  in 
flower.  A  degree  of  heat  above  that  given  to 
ordinary  greenhouse  plants  is  also  requisite,  par- 
ticularly in  November  and  December,  when  the 
blossoms  are  about  to  expand.  In  order  to  form 
handsome  plants,  they  should  be  trained  with 
single  stems  to  rods,  and  pruned,  so  as  to  make 
them  throw  out  side  branches  from  every  part 
of  the  stem ;  and  to  encourage  them,  the  plants 
should  not  be  placed  too  dose  to  each  other  on 
the  stage.  In  summer,  they  may  be  either 
exposed  to  the  open  air  in  a  sheltered  open  situ- 
ation, or  the  glass  roof  of  the  house  may  be  taken 
off.  The  hardier  sorts,  such  as  the  double  red, 
blush,  and  peony-flowered,  do  very  well  to  be 
planted  in  the  bed  or  border  of  a  conservatory, 
provided  the  roof  or  the  entire  frame-work  can 
be  removed  in  summer,  so  as  to  admit  the  full 
influence  of  the  air.  If  this  is  not  practicable, 
they  are  better  in  portable  pots  or  boxes.  The 
single  and  double  red  camellia  will  stand  the 
open  air  when  trained  against  a  south  wall,  and 
protected  by  nuts  in  winter.  According  to 
Henderson's  directions,  the  best  time  for  shifting 
camellias  is  the  month  of  February,  or  the  first 
of  March.  After  this  process,  they  are  to  be  put 
into  a  vinery  or  hot-house,  where  there  is  a  little 
heat,  or  in  the  warmest  part  of  the  greenhouse. 
In  this  situation,  they  will  soon  begin  to  make 
new  wood ;  and  they  are  to  be  liberally  supplied 
with  water,  and  may  remain  in  this  situation 
till  they  have  formed  their  flower  buds  at  the 
extremity  and  ndes  of  the  young  growth,  when 
a  few  of  them  may  be  removed  to  a  cold  place, 
and  into  the  shade  during  strong  sunshine.  In 
a  lew  weeks  afterwards,  others  may  be  removed 
to  a  cold  place ;  and  this  is  to  be  repeated  as 
often  as  required,  in  order  to  have  a  regular  suc- 
cession of  flowering  plants.  Those  that  are 
wanted  to  flower  early,  may  remain  in  the  warm 
house  till  they  are  beginning  to  flower,  when 
they  should  be  removed  to  a  cold  place,  such  as 
the  back  of  the  greenhouse,  where,  if  they  have 
plenty  of  light,  they  will  continue  long  in  blos- 
som. A  camellia  cannot  stand  much  heat  when 
in  flower ;  indeed,  they  are  seldom  disclosed 
well  when  in  heat,  and  they  very  quickly  fall 
off.  Those  that  are  kept  in  the  hothouse  or 
vinery  during  the  whole  summer,  will  flower  in 
the  beginning  or  middle  of  October;  and  a  large 
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plant,  having  from  fifty  to  one  hundred  flower 
buds,  will  continue  in  blow  till  the  month  of 
January.  Those  that  are  removed  early,  will 
now  be  in  flower  in  January,  and  ready  to  suc- 
ceed the  others.  Such  as  have  ceased  flowering, 
are  immediately  to  be  removed  to  the  hothouse, 
where  they  will  begin  to  make  new  wood,  and 
will  be  ready  to  come  into  succession  next  sea- 
son. By  thus  attending  to  shift  the  plants  from 
a  warm  to  a  cold  situation,  a  regular  succession 
of  flowers  may  be  obtained  from  October  to  the 
following  July.  The  winter  flowers  are,  how- 
ever, superior  and  longer  lived  than  those  of 
summer.  They  flower  best  when  kept  in  rather 
small  pots  or  tubs.  The  mould  should  be  kept 
constantly  moist  with  water,  and  in  the  summer 
months  the  leaves  may  also  be  occasionally 
sprinkled  with  this  fluid.  **  There  are,"  adds 
Mr  Henderson,*^  several  large  camellias  at  Wood- 
hall  that  have  not  been  shifted  these  five  years, 
and  they  are  still  in  high  health,  having  always 
produced  above  a  hundred  fine  large  flowers 
every  year.  Six  years  ago  I  shifted  a  single 
camellia  from  a  twelve  inch  pot  into  a  tub  seven- 
teen inches  wide  by  seventeen  inches  deep,  and 
grafted  it  with  two  different  sorts  of  double  red, 
one  double  striped,  and  one  double  white.  It  is 
still  in  the  same  tub,  and  all  the  four  sorts  in 
high  health.  I  have  had  all  the  four  sorts  in 
flower  at  once  on  it,  producing  a  fine  contrast  of 
colours.  The  plant  is  lai^  and  handsome,  being 
eight  feet  six  inches  high,  and  six  feet  nine 
inches  wide.  There  is  another  plant  here  twelve 
feet  high,  having  upon  it  all  the  sorts  I  possess. 
They  were  only  grafted  last  summer,  and  a  num- 
ber of  the  sorts  are  showing  flowers.  Grafts  of 
all  of  them  have  been  taken,  and  are  growing 
well."* 

Japoniga  (aueubajaponica).  Natural  family 
hrafUheas;  mancociay  tarandrioy  of  linnsus. 
This  is.  a  well  known  evergreen  shrub,  a  native 
of  Japan.  The  leaves  are  similar  to  those  of  the 
laurel,  only  they  are  thickly  mottled  with  yel- 
lowish spots.  Female  flowers  only  have  been 
produced  in  thb  country,  but  in  its  native  cli- 
mate it  bears  fruit  like  the  laurel  berry,  a  red 
oblong  drupe,  with  a  sweetish  pulp,  and  a  kemal 
with  a  bitter  taste.  It  is  of  very  easy  culture, 
and  flourislies  in  the  open  air  in  this  countiy, 
enduring  our  severe  winters. 

JjiLiJKEsnw^ (mhumum).  Peraandria^trigy- 
nioy  of  LinniBus.  This  is  a  genus  of  eveigreen 
garden  shrubs  of  considerable  beauty,  of  which 
there  are  several  well  known  species.  The  small 
dwarf,  V.  tinttSy  is  a  highly  ornamental  shrub. 
The  leaves  are  ovate,  oblong,  shining;  the 
flowers  white,  numerous,  and  showy.  The 
gueldor  rose,  v,  opolus^  has  a  large  bunch  of 
white  flowers  similar  to  those  of  the  hydrangea, 
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and  like  them  abortive.  Some  of  the  species  are 
natives  of  Europe,  and  others  of  America.  They 
are  of  easy  culture,  and  thrive  in  the  open  air 
in  our  climate. 

Senbitivb  Plamt  (Mimosa.)  Natural  lamUy 
legumno8<B;  pofyandrioy  moncBciay  of  Linnsraa. 
This  is  a  family  of  beautiful  and  delicate  ahrube^ 
with  small  pinnatifid  leaves,  natives  of  SrazU 
and  the  West  India  islands. 

Several  of  the  species,  especially  m.  semiHvti 
and  m,pudieay  are  remarkable  for  possessing  thai 
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degree  of  irritability,  as  to  shrink  and  oontiaet 
their  leaves  on  being  touched.     The  leaves  also 
fold  up  close  to  each  other  on  the  approach  of 
night,  and  expand  during  the  day  and  sunshine. 
The  cause  of  this  motion  has  given  rise  to  much 
discussion  among  botanists.     We  have  already 
alluded  to  this  subject,  and  shall  here  give  a  sum- 
mary of  the  opinions  of  Dutrochet,  as  drawn  up 
by  Professor  Lindley.    M.  Dutrochet  states  that, 
having  ascertained  hot  nitric  add  to  possess  the 
property  of  separating  and  reducing  to  its  sim- 
plest form  the  whole  mass  of  vegetable  tissue, 
and  that  the  action  of  the  same  acid  produced 
other  efiects  equally  advantageous  for  the  exa- 
mination of  the  most  obscure  parts  of  v^etable 
structure,  he  was  induced  to  give  his  attention 
to  that  of  the  mimosa  pttdica^  in  the  hope  of 
gaining  some  evidence  respecting  the  cause  to 
which  its  sensibility  is  to  be  ascribed.     Begin- 
ning with  the  pith,  he  observed  a  considerable 
number  of  minute  globules  of  a  greenish  colour 
intermingled  among  the  cells,  and  adhering  to 
them  in  an  iiTegnlar  manner.    After  attempting 
to  show  the  probability  of  these  globules  having 
deceived  M.  Mirbel  in  various  points  of  his 
Analysis  of  Vegetation,  and  especially  in  regard 
to  the  pores  which  that  botanist  supposes  to 
exist  in  the  cellular  tissue  of  plants,  Dutrochet 
proceeds  to  remark,  that  the  application  of  hot 
nitric  acid  to  these  globules  renders  them  per- 
fectly opaque.      Whence    he    concludes,  that 
they  are  in    fact  minute  cells,    filled  with  a 
particular  fluid,  which  is  subject  to  become  con- 
crete by  the  application  of  acids.    Now,  it  is 
known  that  such  fluids  as  are  thus  altered  by 
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acids,  are  usually  dissolved  and  liquified  again 
by  the  application  of  alkalies.      A  few  drops, 
therefore,  of  a  solution  of  hydrate  of  potash 
were  suffered  to  fall  upon  a  portion  of  the  pith 
on  which  nitric  acid  had  been  acting,  and  the 
mixture  was  exposed  to  the  heat  of  a  lamp. 
Being  examined  after  a  few  minutes,  the  glob« 
ules  were  found  to  have  resumed  their  natural 
appearance.    This  curious  fact  indicated,  in  the 
opinion  of  Dutrochet,  a  strong  and  unexpected 
-point  of  analogy  between  plants  and  animals. 
According  to  the  microscopical  researches  of  some 
modem  observers,  it  has  been  ascertained  that 
all  the  organs  of  animals  are  composed  of  a  con< 
glomeration  of  minute  corpuscles  similar  to  those 
just  described;  the  corpuscles  which  constitute 
the  muscular  are  soluble  in  acids,  but   those 
which  compose  the  nervous  system,  are  insoluble 
in  the  same  acids,  and  only  soluble  in  alkalieSb 
Now,  as  the  chemical  properties  and  the  external 
appearance  among  the  cellular  tissue  of  plants, 
and  constituting  the  nervous  system  of  animals, 
are  the  same,  the  author  is  induced  to  infer  that 
the  spherical  particles  of  plants  are  in  fact  the 
scattered  elements  of  the  nervous  system.    This 
hypothesis  receives  additional  strength  from  the 
great  similarity  which  exists  between  the  med- 
ullary substance  of  the  brain  of  moUusca  ffoster- 
opoday  the  snail  for  instance,  and  the  cellular 
medullary  tissue  of  plants.    In  pursuit  of  this 
idea^  Dutjrochet  made  a  variety  of  experiments 
upon  the  sensitive  plant,  the  results  of  which 
seem  to  be  these.    **  The  principal  point  of  loco- 
motion, or  oimcbilUyy  exists  in  the  little  swelling 
which  is  situated  at  the  base  of  the  common 
and  partial  petioles  of  the  leaves.    This  swelling 
is  composed  of  a  very  delicate  cellular  tissue,  in 
which  is  found  an  immense  number  of  nervous 
corpuscles;  the  axis  of  the  swelling  is  formed  of 
a  little  fascicle  of  tubular  vessels.    It  was  ascer- 
tained by  some  delicate  experiments,  that  the 
power    of  movement,  or  of   contraction  and 
expansion,  exists  in  the  parynchema  and  cellular 
tissue  of  the  swelling,  and  that  the  central  fibres 
have  no  specific  action  connected  vrith  its  motion. 
It  also  appeared  that  the  energies  of  this  nervous 
power  of  the  leaf  depended  wholly  upon  an 
abundance  of  sap,  and  that  a  diminution  of  that 
fiuid  occasioned  an  extreme  diminution  of  the 
sensibility    of  the    leaves.      Prosecuting   his 
remarks  yet  further,  the  author  ascertained  that 
in  the  motion  of  the  sensitive  plant  two  distinct 
actions  take  place;  the  one  of  locomotion,  which 
is  the  consequence  of  direct  violence  offered  to 
the  leaves,  and  which  occurs  in  the  swellings 
already  spoken  of;  the  other  of  nervimotion, 
which  depends  upon  some  stimulus  applied  to 
the  surface  of  the  leaflets,  unaccompanied  by 
actual  violence,  such  as  the  solar  rays  concen- 
trated in  the  focus  of  a  lens.    As  in  all  cases  the 
bending  or  folding  of  the  leaves  evidently  takes 


place  from  one  leaf  to  another  with  perfect  con- 
tinuity, it  may  be  safely  inferred  that  the  invi- 
sible nervous  action  takes  place  in  a  direct  line 
from  the  point  of  original  irritation,  and  that 
the  cause  by  which  this  action  of  nervimotion 
is  produced  must  be  some  internal  uninterrup- 
ted agency.  This  was,  after  much  curious 
investigation,  determined  by  the  author  to  exist 
neither  in  the  pith,  nor  in  the  bark,  nor  even  in 
the  cellular  tissue  filled  with  nervous  corpuscles, 
and  on  which  he  supposes  the  locomotion  of  the 
swelling  at  the  base  of  the  petioles  to  depend. 
It  is  in  the  ligneous  part  of  the  central  system, 
in  certain  tubes  supplied  with  nervous  corpus- 
cles, and  serving  for  the  transmission  of  the  sap, 
that  Dutrochet  believes  he  has  found  the  true 
seat  of  nervimotion,  which  he  attributes  to  the 
agency  of  the  sap  alone;  while  he  considers  the 
power  of  locomotion  to  depend  upon  its  nervous 
corpuscles  alone." 

The  sensitive  plants  are  easily  reared  and  pro- 
pagated; some  of  the  species  ripen  seed,  and 
others  may  be  increased  by  cuttings  from  the 
points  of  the  young  shoots. 

Rhododendron.  Natural  family  rhoduracece; 
decandrtGy  tnonogyniay  of  Linneus.  This  is  a 
genus  of  highly  prized  evergreen  shrubs,  which, 
in  addition  to  the  beauty  of  the  foliage,  bear 
large  and  showy  flowers.  The  name  is  derived 
from  the  Greek,  rodan,  a  rose;  and  d^ndrouy  a 
tree.  There  are  several  species,  chiefly  natives 
of  the  northern  parts  of  Europe,  and  North 
America. 

The  rusty-leaved  (ferrugineum)y  and  hairy- 
leaved  (hirsutum)y  grow  wild  in  great  abundance 
on  the  mountains  of  Switzerland,  Austria,  Savoy, 
Piedmont,  and  Dauphiny.  They  are  found  grow- 
ing at  the  greatest  elevation  at  which  trees  will 
vegetate  on  those  alpine  ranges;  they  afford  fuel 
to  the  shepherds;  grouse  are  said  to  feed  on  them; 
the  white  hares  sometimes  gnaw  the  bark  in 
winter;  but  in  general,  animals  do  not  seem  to 
relish  them,  probably  from  their  containing  dele- 
terious juices.  The  galls  of  a  small  cynips,  are 
found  frequently  on  them. 

The  Daurian  rhododendron  is  almost  solely 
confined  to  the  sub-alpine  moimtains  of  southern 
Asia,  the  leaves  of  which  are  smooth,  naked, 
and  dotted.  According  to  Pallas,  it  first  makes 
its  appearance  at  the  mouth  of  the  river  Jenisea, 
and  fVom  the  river  Uda  in  the  pine  woods  it  is 
very  commonly  met  with.  About  Backal  it  is 
most  abundant,  and  continues  throughout  the 
desert  tracts  of  the  Mongols,  to  Thibet  and  the 
North  of  China;  at  the  lena  it  becomes  more 
rare,  and  beyond  that  it  decreases  in  height,  has 
narrower  leaves,  and  a  smaller  flower.  Another 
species  is  found  in  Kamchatka,  growing  in 
marshy  mountain  hollows;  and  the  Caucasian  is 
a  native  of  the  summits  of  Mount  Caucasus, 
near  the  range  of  perpetual  congelation. 
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The  Teliow  Rhododendron  (r,  eJirysanthum)^ 
is  a  yeiy  beautiful  shrub;  it  is  a  native  of  Siberia, 
but  is  cultivated  in  this  country  ipiith  considera- 
ble difficulty.  The  leaves  have  an  austere,  bit- 
terish taste,  and  have  been  sometimes  employed 
in  medicine,  especially  in  rheumatism;  their 
efiect  being  stimulant  and  narcotic. 

The  Common  Species  (r.  poniicumj,  is  a  native 
of  Gibraltar,  and  was  introduced  into  Britain 
about  the  year  1768.  Its  native  habitat  is 
marshy  ground,  not  very  elevated.  There  are 
two  common  varieties,  the  blunt^leaved,  and 
myrtle-leaved;  both  are  of  easy  culture. 

All  the  species  thrive  best  in  a  peat  soil,  intei^ 
mixed  with  sand,  in  a  moderately  shaded,  damp 
situation,  with  an  eastern  or  northern  exposure, 
'iliey  may  be  propagated  by  seed,  by  layers^  or 
by  cuttings.  The  seed  is  either  procured  from 
America,  or  saved  in  this  country;  it  is  of  very 
small  size.  Early  in  spring  the  seed  is  sown  in 
pans  of  peat  earth,  which  are  then  placed  in 
the  shade,  and  in  winter,  put  under  a  cold  frame 
for  protection.  As  soon  as  the  plants  fairly 
come  up,  they  must  be  pricked  out  into  pots  or 
beds;  and  after  two  years,  they  are  to  be  again 
transplanted  into  wider  spaces,  where  they  may 
remain  till  required  for  their  final  destination. 
They  commonly  flower  from  the  fourth  to  the 
seventh  year  of  their  age. 

In  raising  from  layers,  the  young  shoots  only 
are  used,  which  may  be  liud  down  in  June  and 
July,  when  in  full  growth,  or  in  the  autumn. 
By  the  former  plan,  a  year  is  gained,  as  the 
shoots  will  be  rooted,  and  may  be  removed  by 
the  succeeding  winter  or  spring;  although  some 
kinds  require  two  years  to  form  a  sufficient 
number  of  roots.  The  plants,  when  removed, 
may  be  put  into  beds,  and  protected  during  the 
first  winter  with  mats. 

Azalea.  PentandriOy  fwnogyniay  of  Linnaras. 
This  beautiful  genus  belongs  to  the  rhododen- 
dron family.  The  flowers  are  very  abun- 
dant, pretty,  and  odoriferous.  There  are  seve- 
ral species,  some  natives  of  America,  and  others 
of  India. 

The  Indian  azalea  is  rather  delicate  in  this 
climate,  but  thrives  well  in  pots  of  sandy  peat 
earth,  in  the  green-house.  Young  cuttings 
taken  ofi^  close  to  the  plant,  and  pla^  in  pots 
of  sand,  will  root  readily  if  plunged  in  a  hot- 
bed, under  a  bell  glass. 

The  American  species  are  more  hardy,  and 
thrive  well  in  the  open  air,  in  a  soil  of  peat  and 
sand;  or  when  this  cannot  be  obtained,  a  mixture 
of  leaf  mould  and  sand,  free  from  any  mixture 
of  animal  manure.  Most  of  the  hardy  kinds 
are  well  adapted  for  growing  in  pots,  and  for 
forcing  early  in  spring.  The  deciduous  varie- 
ties flower  better  than  those  which  are  half 
evergreens.  Of  the  nudiflora  or  naked-flowered, 
there  are  a  great  niany  varieties. 


Andromeda.  Natural  family  erieas;  deeam' 
drioy  monopyniay  of  Linn«us.  This  is  a  genus 
of  neat  little  fljirubs,  with  heath-like  flowers; 
chiefly  natives  of  the  marshy  grounds  of  America, 
and  introduced  into  this  country  about  the 
beginning  of  the  present  century. 

The  moss  hypnoides  has  the  appearance  of  a 
moss;  is  a  native  of  Lapland,  where  it  spreads 
over  extensive  tracts  of  that  country,  adoxning 
them  with  its  beautiful  red  flowers. 

The  marsh,  or  wild  rosemary  (pcUfoliaJy  u 
a  native  of  Britain.  All  the  species  are  of  easy 
culture  from  seed,  or  cuttings.  As  the  seeds  are 
extremely  small,  they  require  to  be  very  slightly 
covered  with  soil. 

Arbutus,  or    Strawberry  Tree   farbtttut 
unedoj.  Natural  fiunily  tfrtceofy  deeoii^rfa,  inofw- 
gSfniOy  of  Linnsus.    This  is  a  hardy  and  el^iaot 
looking  evergreen.    The  leaves  are  oblong,  lan- 
ceolate, and   serrated  at   the   edges,  the  bell- 
shaped  flowers  forming  a  depending  panicle,  and 
the  ripe  berries,  both  of  which  are  in  profusion 
together,  in  the  end  of  autumn,  render  this 
shrub  very  ornamental  at  that  season.    It  is  a 
native  of  the  South  of  Europe;  and  is  also  found 
in  a  wild  state  near  Killamey,'in  Ireland  where 
it  has  probably  been  brou^t  originally  from 
Spain  or  Italy.      It  however  flourishes  there 
in  a  calcareous  soil,  in  greater  luxuriance  than 
it  is  often  to  be  met  with  in  the  woods  of  Italy. 
In  both  countries  the  fruit  is  eaten;  and  in  Spain, 
both  a  sugar  and  spirit  are  extracted  from  it. 
There  are  three  varieties  of  this  species^  the 
red-flowered,  double-flowered,  and  the  entire- 
leaved. 

Some  of  the'  dwarf  species  of  arbutus  form 
excellent  rock  plants.  The  bearberry  (a,  tieo- 
urnjy  has  already  been  alluded  to  as  a  medi- 
cinal plant. 

Heaths  C  Erica  J,     Natural    family  erieoe; 
octandriuy  monogynioy  of  Linnaeus.    This  &mily 
consists  of  a  number  of  species  of  dry,  brittle- 
wooded,  shrubby  plants,  generally  with  tubular 
or  bell-shaped  corollas,  coloured  white,   pale 
bluish,  pink,  and  scarlet.    The  common  species, 
so  universal  over  the  northern  parts  of  Europe, 
are  in  many  barren  regions  most  useful  plants ; 
nor,  when  examined  minutely,  are  they  less  beau- 
tiful, imparting,  when  in  flower,  a  rich  purple 
glow  to  the  surface  of  the  otherwise  rugged  and 
barren  mountains  and  moors.    To  the  poor  inha- 
bitants of  those  mountain  regions,  where  other 
woody  substances  are  rare,  the  common  ling  or 
heath  afibrds  a  strong  thatch  to  their  cottages, 
which  is  bound  down  and  retained  by  ropes  of 
twisted  heath.    The  walls  of  those  huts  are  also 
constructed  of  alternate  layers  of  heath  and 
black  earth,  or  day.    The  hardy  highlander  also 
constructs  what  is  to  him  a  luxurious  bed,  bv 
placing  a  quantity  of  cut  heath  with  the  flowers 
uppermost.    Stronir  ropes  and  wattled  woric  are 
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alfco  made  out  of  this  useful  substance,  and  along 
with  dried  peat  it  constitutes  the  sole  material 
for  fuel.  In  many  parts  of  Scotland,  and  the 
Western  islands,  a  decoction  of  the  g;n:en  tops 
and  flowers  of  the  heather  is  employed  for  dying 
yam  of  a  yellow  colour,  and  woollen  cloth,  boiled 
first  in  alum  water  and  afterwards  in  a  strong 
decoction  of  heath  tops,  comes  out  of  a  fine  deep 
orange  colour.  Leather  is  also  tanned  by  a 
decoction  of  this  plant;  Boethius  mentions  that 
the  ancient  Picts  employed  the  young  heather 
shoots  and  flowers  for  the  manufacture  of  beer, 
and  this  practice  has  even  come  down  to  the 
present  time,  although  it  u  more  nurely  used  n9 w 
than  formerly.  The  flower,  however,  contains  a 
large  quantity  of  saccharine  matter,  so  that  bees 
which  are  reared  in  the  moors  produce  an  abun- 
dance of  a  highly  flavoured  honey;  cattle  are  fed 
upon  the  tender  shoots  of  the  heath,  although  it 
is  said  that  cows  not  previously  accustomed  to 
this  food  are  so  affected  by  its  stimulating  qua- 
lity, as  to  yield  at  first  a  bloody  milk;  but  habit 
and  drinking  plentifully  of  water  soon  cures 
this. 

Sheep  and  goats  also  feed  on  heath,  but 
they  are  not  particulariy  fond  of  it;  grouse 
almost  entirely  live  on  the  seeds  and  flowers  and 
tender  tops  of  the  heath,  and  in  order  that  a 
constant  supply  may  be  afibrded  thenx  through- 
out the  year,  the  seed  vessel  is  so  formed  and 
protected  as  to  remain  in  its  pericarp  for  twelve 
months^  or  even  longer.  Other  birds  find  food 
and  shelter  in  the  thick  covering  of  the  heath, 
and  the  leaves  are  preyed  upon  by  the  great  egg 
moth,  ( phaUsnaquercut)*  There  are  thi«e  spe- 
cies of  heath  common  in  this  country;  the  com- 
mon, (e*  vulgarU)  the  fine  leaved,  (e,  cinereaj 
and  the  cross  leaved,  fe.  tetralixj;  both  the  latter 
have  ovate  bell-shaped  corollas,  and  of  the  three 
there  are  two  varieties^  a  white  and  red  flow- 
ered. 

These,  with  one  or  two  other  species  found  in 
other  parts  of  Europe,  were  all  that  were  known 
till  within  the  last  fifty  or  sixty  years.  But 
when  the  Cape  of  Good  Hope  came  into  the  pos- 
session of  the  British,  a  number  of  rare  and 
beautiful  species  of  this  genus  became  known, 
and  were  speedily  introduced  into  Europe.  It 
may  serve  as  an  easily  recollected  date  to  say, 
that  all  of  them  were  sent  home  during  the  reign 
of  Greoige  III.,  and  that  we  owe  their  introduc- 
tion to  the  industry  of  Mr  F.  Masson,  a  zealous 
botanist.*  The  culture  of  exotic  heaths  has 
been  carried  to  a  high  degree  of  perfection  in 
Britain.  It  was  first  practised  to  any  great 
extent  in  the  nursery  of  Hammersmith,  and  soon 
spread  among  the  enterprising  gardeners  of  Eng- 
land and  Scotland.  In  the  Botanic  garden  of 
Edinburgh,  under  the  judicious  management  of 

*  London  Encyclopedia  of  Botany. . 


Mr  Macnab,  is  one  of  the  finest^collections  of 
exotic  heaths  in  Britain. 

The  native  soil  of  the  heaths  is  peat,  and  this 
is  to  be  employed  in  their  artificial  culture.  If 
any  substitute  can  be  formed  for  this,  it  is  leaf 
mould  sifted  very  fine,  and  mixed  with  sand. 
Earth  of  peat  is  obtained  by  collecting  peats  from 
bogs  or  turf  from  the  surfeoe  of  peat  wastes  and 
moist  places,  and  laying  a  layer  of  peats  or  turfs 
in  a  heap  to  rot  and  moulder  into  earth.  This 
they  will  require  several  years  to  do,  but  in  the 
meanwhile  a  portion  of  mould  may  be  obtained 
whenever  it  is  wanted,  by  burning  the  tur&, 
and  sifting  the  fragments.  Sometimes  this  peat 
is  found  without  any  admixture  of  sand,  at  other 
times  when  streams  have  run  into  the  bog  or  lake 
while  the  peat  was  forming,  it  is  mixed  with  fine 
sand  that  had  been  held  suspended  in  the  water. 
This  last  is  reckoned  the  best  for  heaths,  and 
therefore  where  peat  is  not  sandy  naturally,  fine 
white  sand,  or  sand  of  any  colour,  provided  it  be 
not  deep  i«d,  and  tinged  with  oxide  of  iron, 
should  be  procured  and  mixed  with  it.  This 
sand  admits  the  water  to  penetrate  into  the  soil 
and  reach  the  roots  of  the  plants,  and  also  to 
drain  away  the  moisture  so  as  not  to  rot  the 
roots.  Pots  fiUed  with  pure  peat  earth  are  ape 
to  be  either  hard,  dry,  and  impenetrable  to  water, 
or  otherwise  as  wet  as  a  saturated  sponge.  The 
free  growing  species  should  have  rather  large 
pots  filled  with  good  black  peat,  the  dwarf  and 
hardier  wooded  kinds  require  a  good  admixture 
of  sand,  with  a  smaller  pot,  well  drained  with 
pieces  of  broken  potsherds  and  rough  bits  of  turiy 
peat.  Theyalso  require  less  water  than  the  free 
growing  kinds^  as  their  native  habitat  at  the  Cape 
is  the  summits  and  sides  of  the  mountains,  and  in 
the  crevices  of  rocks,  and  a  scanty  and  sandy  soil. 

Heath  plants  do  not  require  a  warm  climate 
in  winter,  nor  indeed  at  any  season ;  if  the  frost 
is  excluded,  this  is  all  that  is  necessary.  Some 
species  even  will  do  to  have  the  ground  frozen 
about  the  roots  without  sustaining  injury,  pro- 
vided it  Ib  not  thawed  in  the  sun,  or  too  sud- 
denly, or  in  a  vety  warm  temperature.  In  gen- 
eral the  heaths  may  be  kept  in  the  coldest  part 
of  the  greenhouse,  and  those  not  in  flower  in 
pits  well  protected  by  matting  during  the  night, 
or  with  prepared  covering  of  mat  or  straw.  Too 
much  fiie-heat  in  winter  will  hurt  them  as  much 
•IS  any  thing,  as  they  only  require  to  be  kept 
from  the  frost ;  most  of  the  kinds  might  be  pre- 
served through  the  winter  in  frames,  the  only 
difficulty  is  to  keep  them  from  too  much  wet. 
They  all  require  a  great  deal  of  air  and  light,  and 
therefore  should  be  placed  near  the  glass,  and 
near  such  glass  as  may  be  opened  to  admit  air 
every  mild  day  in  the  year.  They  also  require 
to  be  regularly  supplied  with  water,  not  much 
at  a  time,  but  so  fii«quently  that  the  earth  may 
never  get  dry,  or  the  plant  droop.    M<uiy  kinds 
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of  plants,  if  they  have  suffered  for  want  of  water, 
may  be  recovered  by  an  abundant  supply,  and 
placing  them  under  a  bell  glass,  in  a  little  heat; 
but  if  once  the  roots  of  a  heath  are  thoroughly 
dried,  no  art  of  the  gardener  will  recover  the 
plant.  This  is  the  true  reason  why  so  many 
heaths  are  destroyed  when  introduced  into  rooms 
as  chamber  plants,  and  also  by  gardeners  who  are 
ignorant  of  their  nature. 

Heaths  are  propagated  readily  by  seed,  by 
cuttings,  and  a  few  by  layers.  In  propagating 
by  cuttings,  the  tender  tops  are  taken  at  what- 
ever season  of  the  year  they  begin  to  grow, 
which  with  most  sorts  is  about  the  month  of 
June.  The  strong  growing  kinds  require  the 
cuttings  to  be  rather  larger  than  the  other,  and 
some  of  the  stunted  growing  kinds  should  be 
kept  in  the  hot-house  a  little  while  when  they 
begin  to  grow,  to  draw  them  to  a  sufficient  length 
of  young  wood,  or  cuttings  cannot  be  procured. 
Then  take  the  extreme  points  of  the  shoots,  and 
with  a  sharp  pen-knife,  cut  off  their  lower  ends 
at  right  angles,  placing  the  cutting  in  the  nail 
of  the  thumb  as  in  cutting  the  nib  of  a  pen. 
The  cutting  will  be  from  three  quarters  to  an 
inch  long,  strip  off  the  leaves  from  the  lower  end 
to  nearly  half  the  length  of  the  cutting,  and  in 
order  that  this  may  be  done  without  injuring 
the  shoot,  use  a  sharp  pen  knife,  or  a  pair  of 
small  scissors,  for  the  least  bruise  or  wound 
spoils  the  cutting.  This  done,  dibble  the  cut- 
tings into  pots  filled  with  moistened  white  sand 
from  pits,  or  with  any  small  sand  from  pits  or 
rivers,  or  if  neither  of  these  can  be  procured, 
with  powdered  sand -stone  ;  when  they  are  all 
planted,  water  the  whole  to  fix  them  properly, 
and  when  the  moisture  has  subsided,  cover  them 
with  a  small  crystal  or  greenish  crystal  bell- 
glass,  fitted  within  the  rim  of  the  pot,  and  place 
them  in  the  shade  on  a  spent  hot-bed,  keeping 
them  quite  close  till  rooted.  The  free  striking 
sorts  will  have  roots  in  two  months,  and  the 
others  at  different  periods,  from  three  to  twelve 
months ;  most  of  them  will  be  ready  for  trans- 
planting into  pots  of  the  smallest  size  in  the 
following  March.  Their  rooting  is  easily  known 
by  their  beginning  to  shoot,  and  then  the  bell 
should  be  taken  off  an  hour  or  two  every  day. 
Many  heaths  ripen  their  seeds  in  this  country, 
and  seeds  of  the  various  sorts  are  regularly  sent 
home  by  collectors  at  the  Cape  of  (rood  Hope ; 
these  imported  seeds  usually  arrive  in  winter, 
and  they  should  be  sown  early  in  the  following 
spring,  in  pots  containing  equal  parts  of  peat 
earth  and  sand  well  mixed  together ;  the  seeds 
should  be  thinly  covered  with  earth,  gently 
pressed  down,  and  bell-glasses  placed  over  them 
as  over  the  cuttings.  The  soil  must  be  kept 
moderately  moist  by  gentle  waterings,  and  in 
about  six  or  seven  weeks  the  seeds,  if  fresh,  will 
begin  to  come  up  when  the  glasses  may  be 


removed  by  degrees,  and  the  pots  kept  near  the 
glass,  and  shaded  from  the  mid-day  sun  till 
autumn,  when  they  may  be  transplanted  into 
pots  of  the  smallest  nze.  Seeds  which  are 
ripened  and  saved  in  this  country  may  be  sown  as 
soon  as  gathered,  if  this  occurs  before  November; 
but  if  after  this  month  it  will  then  be  better  to 
defer  sowing  them  until  the  following  spring, 
when  they  are  to  be  treated  in  the  same  manner 
as  the  imported  seed. 

Only  a  few  of  the  more  delicate  species  are 
propagated  by  layers,  such  as  «.  massani^  retorta^ 
petiolatay  and  a  few  others.  Even  these  require 
two  years  to  throw  out  roots^  and  for  the  oUiera 
the  more  approved  method  is  to  plant  cuttings. 

Henderson,  of  Woodhall,  has  been  a  successful 
cultivator  of  heaths  for  upwards  of  thirty  years. 
^^He  says,"  regarding  their  general  manage- 
ment,* *'  I  keep  them  at  all  times  cool  and  airy, 
opening  the  glasses  in  winter  when  there  is  no 
frost  and  letting  the  wind  blow  on  them,  and 
using  no  fire;  but  in  time  of  frost,  I  never  shift 
any  plant  till  the  pot  is  quite  full  of  roots. 
When  the  plants  get  large,  several  of  them  will 
continue  in  good  health  for  three  or  four  years 
without  shifting,  and  flower  well.  I  have 
plants  of  e,  retorta  here  in  pots  seven  inches  in 
diameter,  which  are  very  bushy,  being  eighteen 
inches  across,  and  fourteen  inches  high  above  the 
pot ;  e,  infundibuliformiSf  two  feet  and  a  half  in 
diameter,  and  two  feet  nine  inches  high ;  «.  pil- 
osa^  between  five  and  six  feet  high,  and  three 
feet  across  in  pots,  eleven  inches  in  diameter; 
these  have  not  been  shifted  for  five  years,  and 
are  in  high  health,  and  covered  with  strong  fine 
flowers,  from  the  mouth  of  the  pot  to  the  top  of 
the  plant."  The  number  of  ascertained  species  of 
Cape  heaths  exceeds  three  hundred,  besides 
varieties  of  them  arising  from  cultivation.  Not 
above  twelve  species  are  common  to  Europe; 
while  the  American  continent  is  entirely  d»ti- 
tute  of  any  member  of  this  family. 

Heaths  are  by  no  means  liable  to  the  attacks 
of  insects,  or  other  vermin,  which  infest  the  more 
succulent  shrubs.  On  the  whole,  their  culture 
is  easy,  and  the  beauty  and  variety  of  their 
flowers  well  compensate  any  trouble  in  rearing 
them.  Most  of  the  specieai^ffe  short  lived,  and 
require  therefore  frequent  renewals  by  cuttings. 
They  do  not  thrive  well  in  the  smoke  of  the 
city,  and  require  a  pure  and  open  atmosphere. 
They  are  not  well  adopted  for  chamber  plaints 
either,  and  to  have  them  in  perfection  a  separate 
house  should  be  appropriated  for  them. 

We  have  thus  enumerated  a  few  of  the  most 
interesting  garden  flowers  and  shrubs,  and  might 
have  extended  this  notice  to  a  great  length.  In 
fact,  the  sorts  and  varieties  are  almost  unlimited, 
and  thus  a  succession  of  new  and  pleasing  objects 
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ere  always  within  the  power  of  the  cultivator  of 
omamental  plants.  Every  family,  too,  has  its 
peculiar  period  in  the  year  of  flowering,  and 
thas  an  annual  succession  of  plants,  appearing 
and  disappearing  add  to  the  present  gratification 
and  the  excited  hope  of  the  florist.  No  arrange- 
ment could  have  been  more  judicious  than  this 
successive  blossoming  of  plants,  and  thus  the 
diversified  beauty  of  these  natural  ornaments  of 
the  soil  is  prolonged  from  the  chiU  of  January 
to  the  latest  glow  of  receding  autumn.  We  shall 
here  insert  an  interesting  table  drawn  up  to 
illustrate  the  monthly  development  of  flowers.* 

January. — ^The  crocus,  tulip,  and  some  alliums 
beginning  to  emerge  from  the  ground  ;  if  mild 
weather,  perhaps  some  choice  plant  in  flower, 
as  the  Christmas  rose,  daisy,  winter  aconite,  but 
generally  no  flower  is  to  be  seen  at  this  season. 

But  ever-greens  now  display  their  foliage  to 
much  advantage,  especially  the  holly,  with  its 
coral  berries,  chimonanthis  firagrans,  and  fra- 
grans  grandifloris,  with  the  laurestinus,  are  in 
flower.  The  glossy  leaves  of  the  Portuguese 
laurel  glisten  in  a  lively  cheerful  manner  in  the 
gleams  of  sunshine  with  which  we  are  favoured 
even  in  this  month ;  those  of  the  common  laurel 
do  the  same.  In  the  green-house^  the  camellias 
are  in  full  bloom,  and  some  heaths  and  Austral- 
ian plants.  In  the  stove  strelitzia,  and  some 
other  plants.  From  the  pits  and  hotbeds  in  the 
reserve  garden,  forced  roses,  hyacinths,  and  other 
bulbs,  with  early  mignonette,  are  ready  to  adorn 
the  cabinet  or  drawing  room. 

Fdtruary, — ^The  snow  drop,  Christmas  rose, 
and  winter  aconite,  in  flower.  The  crocus, 
crown  imperial,  and  other  bulbs,  fast  advancing, 
if  the  weather  be  favourable.  The  buds  of  the 
weeping-willow  bursting,  or  about  to  burst,  a 
proof  that  this  species  has  not  yet  become  accli- 
mated to  Britain.  The  male  flowers  of  the 
hazel,  yew,  erica  camea,  and  some  other  shrubs, 
appear.  In  the  green-house,  camellias  and 
heaths  are  in  great  beauty,  as  also  some  species 
of  oxalis,  protea,  &c.  In  the  stove,  strelitria, 
and  some  bulbs  and  succulents,  with  forced 
flowers  frbm  the  pits,  as  in  January.  The  lark 
sings  about  the  beginning  of  the  month,  and 
the  thrush  about  the  middle. 

March. — Among  florist's  flowers,  the  crocus, 
scilla,  some  hyacinths,  and  crown  imperials,  and 
also  the  primrose  and  polyanthus  are  in  bloom 
in  the  latter  half  of  the  month.  Saxifraga 
oppositifolia,  among  the  alpines;  and  viola  odor- 
ata,  in  a  warm  border  or  on  rock  work.  Saxi- 
fraga letusa,  chrysosplenium  oppositifolium,  and 
altemifolium.  Some  pines,  poplars,  and  wil- 
lows show  their  catkins;  the  sloe,  cornelian 
cherry,  mezereon,  diflerent  varieties,  daphne 
pontica,  and  collina,  the  lonicera  nigra,  and 

*  Loudon's  Gardener  B  MAgasine. 


rosemary  in  flower.  In  the  green-house,  some 
camellias  still  in  flower,  numerous  heaths  in 
great  beauty,  also  aletris,  lachenalia,  oxalis,  some 
geraniums.  In  the  stove,  some  scitaminee,  and 
bulbs,  solandra  grandiflora,  eugenia,  and  justicia. 
The  ring  dove  begins  to  coo  in  the  first  week  of 
the  mouth. 

April. — The  hyacinth,  narcissus,  auricula, 
polyanthus,  forming  the  most  valued  florist's 
flowers,  are  in  perfection  in  the  course  of  this 
month,  also  the  scilla,  fritillaria,  wall-flower, 
daisy,  pulmonaria  officinalis,  omphalodes  vema, 
various  saxifrages,  and  other  alpines.  Most  of  the 
wild  fruit  trees,  as  crabs,  pears,  cherries,  and 
those  allied  species,  are  now  in  flower ;  most  of 
the  willows,  birches^  elms,  and  oaks  show  their 
catkins.  Among  shrubs,  the  honey-suckle, 
some  robinias,  andromedas,  daphnes,  ericas,  and 
xanthoriza  apiifolia,  are  in  flower.  In  the  green- 
house, above  tliirty  species  of  erice,  and  nearly 
as  many  of  the  ixi«  fiunily,  with  lachenalia, 
oxalis,  acacia,  and  various  other  genera  in  perfec- 
tion. In  the  stove,  draoena,  bromelia,  kemp- 
feria,  and  stapelias.  Abundance  of  forced  arTi- 
des,  including  annuals,  as  sweet  peas,  larkspurs, 
&c.  in  flower.  Most  of  the  British  siimmer 
birds  of  passage  arrive  during  this  month. 

May. — ^The  auricula  stage  still  a  fine  object 
in  the  first  week,  and  the  polyanthus  and  nar- 
cissus family  not  yet  over.  The  collections  of 
tulips,  anemones,  and  peonies  in  full  beauty  from 
the  middle  of  the  month.  Many  showy  herba- 
ceous plants,  as  statice,  lychnus,  phlox,  come 
into  flower.  Among  the  aquatic,  Huttonia  pal- 
ustris,  and  ranunculus  aquatilis.  The horse-chtot- 
nut,  hawthorn,  sorbus,  mespilus,  and  snow -drop 
tree  in  great  beauty.  Among  the  American 
shrubs,  several  species  of  magnolia,  azalea,  kal- 
mia,  andromeda,  and  many  common  shrubs ;  the 
lilac,  spirsa,  guelder  rose,  honey-suckle,  the 
cinnamon,  Scotch,  bumet-leaved,  and  monthly 
roses.  In  the  green-house  a  fine  display  of 
heaths,  ixie,  and  gladioli;  also  several  geran- 
niums,  salvie,  protes.  In  the  stove,  passion 
flowers,  justicia,  heliconia,  and  various  other 
genera.  From  the  forcing  department,  pelar-* 
goniums,  and  other  green-house  plants ;  hydran- 
geas, balsams,  and  tender  annuals.  Most  of  the 
singing  birds  are  in  this  month  in  full  note. 

June. — The  collection  of  peonies  and  anemones 

not   yet    faded.      Those    of  ranuncules,  iris, 

xiphium,  and  xiphioides,   and  of   the  hardy 

gladioli,  and  ixeie,  in  full  beauty;  assortments 

of  pink  and  sweet-william,  in  flower  towards 

the  end  of  the  month;  also,  hemerocallis,  aquil- 

egia,    campanula,  veronica,  and    many  showy 

herbaceous  perennials :  some  biennials,  as  agros- 

temma  and  abyssum;  annuals,  as  crepis,  silene; 

aquatics,  as  butomus,  hydrocharis,  potamogeton, 

viola,  saxifraga,  and  various  alpines.  Heart'sease, 

now  in  greatest  beauty. 
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The  lime,  laburnum,  and  fringe  tree,  in  flower 
to  wards  the  middle  of  the  month;  many  sorts 
of  roses,  andromeda,  magnolia,  rhododendron 
maximum,  and  ponticuro,  azalea,  &c.  Of  com- 
mon shrubs,  cistus,  helianthemum,  erica,  dog- 
wood, elder,  cytisus,  spinea,  lonicera. 

In  the  green-house,  chiefly  tender  annuals 
from  the  reserve  garden,  the  proper  inhabitants 
being  in  the  open  garden;  and  there  the  heaths, 
geraniums,  citrus  tribe,  diosms,  prote«,  in  great 
beauty.  In  the  stove,  amaryllis  and  other 
bulbs;  also  the  aloe,  pepper,  and  other  succulents; 
eugenias,  epidendrums,  cassia,  cistrum,  &c. 

The  goat-sucker,  or  fern  owl  fcaprimttlgm 
EwopcpusJ,  heard  in  the  evenings  of  the  flrst 
week;  it  is  sometimes  heard  as  early  as  the 
middle  of  May/  Most  nnging  birds  leave  off 
singing  about  the  end  of  the  month. 

July, — ^The  flowers  of  this  month  are  the 
pink,  and  carnation,  the  white  martagon,  and 
the  tiger  lilies,  the  Brompton  stock,  larkspur, 
lupines,  and  other  biennials  and  annuals.  More 
herbaceous  plants  are  now  in  flower  than  in  any 
other  month,  as  chelone,  delphinum,  dictamnus, 
gentiana,  statice,  phlox,  silene,  salvia,  veronica, 
saxifraga.  The  most  showy  of  the  aquatics,  as 
nymphsa,  nuphar,  villarsia,  alisma,  calla,  stra- 
tiotes,  myoBotis,  polyganum,  amphibium,  are 
now  in  flower;  several  varieties  of  Georgina, 
variabilis,  and  various  alpines.  The  tulip  tree, 
magnolia,  kalmia,  andromeda,  azalea,  erica,  rho- 
dodendron, and  other  American  or  peat  earth 
shrubs,  in  flower.  Among  the  more  common 
kinds,  the  roses  are  now  in  full  splendour,  the 
white  jasmine,  honeysuckles,  clematis,  spar- 
tium,  gleditschia,  triacanthus,  cistus,  lycium, 
and  a  great  variety  of  others  of  less  note. 

The  green-house  is  now  filled  with  tender 
annuals,  as  balsams,  globe  amaranthus,  cox- 
combs, ice-plants,  sensitive  mimosas,  and  pro- 
bably with  some  of  the  stove  plants.  In  the 
open  air,  geraniums  will  be  in  great  beauty,  and 
also  heaths,  misembryanthemum,  melaleuca, 
metrosideros,  protea,  and  numerous  others. 
There  are  numerous  stove  plants  now  in  flower, 
as  canna,  poivrea,  passiflora,  nelumbium,  glori- 
osa,  amaryllis,  pancratium,  cactus,  euphorbia, 
myrtus,  ipimiea,  justicia. 

Showy  butterflies  and  moths  appear  in  the 
beginning,  the  large  dragon  fly  towards  the 
end  of  the  month. 

August, — The  prevailing  garden  floweiu  of 
this  month  are  the  holy-hocks,  pyramidal  bell- 
flowers,  lobelias,  annual  stocks,  the  poppies, 
lilium  canadense,  and  four  other  American  spe- 
cies. Numerous  herbaceous  plants  are  now  in 
Sower  that  first  appear  in  July;  and  various 
species  of  aster,  astrantia,  helianthus,  narthe- 
cium  ossifregum,  and  numerous  others,  first 
bloom  in  this  month.  Among  the  aquatics  may 
^  mentioned  lobelia,  dortmanna,  calla  palustris. 


and  several  species  of  potamogeton.  Scaroely 
any  trees  are  now  in  bloom;  but  of  American 
shrubs  there  are  various  sorts,  as  azalea,  clethra, 
and  magnolia,  in  perfection;  and  of  select  com- 
mon shrubs,  the  hibiscus,  with  its  numerous 
and  beautiful  varieties;  the  rose,  the  honey-sackle, 
yellow  jasmine,  clematis,  spirea,  and  dwarf 
pavia,  form  a  greater  show  in  the  shrubbery  and 
rosary  than  in  any  other  month. 

The  green-house  the  same  as  last  month.  In 
the  open  air,  the  plants  growing  vigorously;  but 
except  the  geraniums  and  heaths,  and  some  suc- 
culents, not  many  species  in  flower.  In  the 
stove,  asdepias,  convolvulus,  pancratium,  lager- 
stroemia,  passiflora,  plumbago,  and  numerous 
other  genera,  in  flower. 

The  robin  red-breast  sings  about  the  last 
week;  and  butterflies,  moths,  and  dragon  fliei^ 
abound  during  the  whole  month. 

September. — The  florist's  flowen  of  this  month 
are  the  Greoiginas,  which  flower  also  when 
excited  by  artificial  heat,  previously  to  planting 
in  the  open  ground  in  July  and  August;  but 
planted  in  the  usual  way,  are  now  in  perfection. 
Among  the  bulbs,  there  are  the  acis  autnmnalis, 
narcissus  serotinus,  and  scilla  autumnalis;  the 
China  aster,  in  all  its  varieties,  is  now  in  per- 
fection. Among  the  herbaceous  perennials,  aster, 
solidago,  helianthus,  gentiana,  phlox,  and  aspho^ 
delus,  are  the  chief  sorts. 

Aralia  spinosa,  some  azaleas,  and  kahnia. 
Lord  Macartney's  rose,  and  another  rose  or  two, 
are  in  flower  during  the  greater  part  of  this 
month.  But  the  chief  ornament  of  the  shrub- 
bery is  the  fruit  of  the  mountain  ash,  viburnum, 
cratcgi,  pyrocantha,  Siberian  crabs,  sorb,  loni- 
cera, apple  rose,  elder.  The  green-house  plants 
are  now  generally  returned  to  their  winter  habi- 
tation in  course  of  this  month;  some  heaths, 
and  pelargoniums,  and  a  few  other  species,  in 
flower.  There  are  not  many  stove  plants  in 
flower  at  this  season.  Amarilks,  passiflora,  and 
some  succulents,  may  be  mentioned.  Tender 
annuals  are  supplied  from  the  forcing  depart- 
ment of  the  reserve  garden,  for  decorating  the 
plant  cabinet,  conservatory,  or  drawuSg-room. 

October.  The  garden  flowers  of  this  month 
are  the  Chinese  chrysanthemums,  some  of  the 
hardier  of  which  will  now  flower  in  the  open 
air,  and  the  othera  under  a  glass  case,  or  in  the 
green-house ;  the  colchicum  autumnale,  crocus, 
cyclamen  europeum,  and  sternbergia  lutea ;  the 
principal  herbaceous  plants  are  aster,  solidago, 
helianthus,  heliopsis,  coreopsis  actinomeris, 
polymnia,  gentiana,  and  some  others.  Arbutus 
unedo  is  the  only  beautiful  shrub  in  flower,  and 
also  in  fruit  at  this  season ;  gordonia,  rhamnus, 
baccharis,  clematis,  and  the  common  ivy,  are 
also  in  flower.  Any  spare  room  in  the  green- 
house is  now  occupied  with  chrysanthemums,  and 
some  georginas,  raised  in  pots  and  placed  out  of 
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the  roach  of  frost,  to  prolong  their  bloom.  A 
few  heaths,  statice,  and  pelargoniums  still  in 
bloom.  In  the  stove,  vinea,  stapelia,  romanthera, 
and  a  few  others.  The  increasing  coolness  of 
the  weather  conduces  to  the  retreat  of  a  consi- 
derable number  of  insects. 

Flies  of  various  species,  and  the  cristalis 
tenax,  which  much  resembles  a  drone  bee,  are 
very  abundant  in  sunny  days  upon  the  flowers 
of  the  autumnal  flowering  composite. 

November  and  December. — The  remains  of  the 
plants  of  last  month  in  greater  or  less  beauty, 
according  to  the  weather,  and  perhaps  a  few 
plants  unnaturally  in  bloom.  In  mild  winters 
stocks  of  several  sorts,  larkspurs,  violets,  India 
pinks,  pot  niarigolds,  polyanthuses,  primroses, 
gentians,  monthly  roses,  yellow  amary Uis,  daisies, 
and  various  other  plants.  In  the  shrubbery, 
clematis  calycina,  and  perhaps  a  few  plants 
unnaturally  in  bloom.  In  the  greenhouse,  dry- 
andria,  erica,  lantana,  and  camellias,  about  the 
middle  of  December.  In  the  stove,  all  the  spe- 
cies of  strelitzia ;  also  stapelias,  amarillis,  aletris, 
and  one  or  two  other  bulbs.  From  the  forcing 
department,  hyacinths,  Persian  iris,  and  other 
bulbs,  monthly  roses,  the  Provence  rose,  and 
other  shrubs  and  flowers. 

The  subjoined  table,  drawn  up  by  Linnaeus, 
shows  the  diurnal  expansion  of  the  corollas  of 
several  species  of  flowers. 

HOROLOGIUM  FLOKS, 

OR  A  TABLK  OF  THB  HOURS  AT  WHICH  CERTAIN  PLANTS 
EXPAND  AND  SHUT,  AT  UPSAL,  IN  THB  60th  DBOREB 
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CUAP.  LV. 

NATURAL  FAMIUBS  OF  DIOOTTLBDONOUS  PLANTS. 

In  chapter  xxv.  we  gave  a  summary  of  the 
natural  flunilies  forming  the  second  great  divi- 
sion of  plants,  the  monocotyledonous;  in  this 
we  shall  enumerate  the  £unilie8  composing  the 
third  or  dicotyledonous  division. 

This  division,  as  already  mentioned,  compre- 
hends all  those  plants  whose  embryo  has  two 
seed-lobes,  or  cotyledons,  and  comprehends  the 
greater  number  of  flowering  trees  and  shrubs,  as 
well  as  a  greAt  proportion  of  other  flowering 
herbaceous  plants. 

In  dicotyledonous  plants,  the  stem  is  com- 
posed internally  of  concentric  layers,  or  circles; 
the  veins  of  the  leaves  are  branched  laterally; 
there  is  generally  both  a  calyx  and  corolla,  and 
two  cotyledons  in  the  embryo.  In  a  single 
family — ^the  conifere^  these  cotyledons  exceed 
two. 

AjEtisTOLOCHiiB,  Jussicu.  This  family  is  com- 
posed of  only  ,two  genera,  arUioloehia  and 
aaarum.  It  coi]f8ists  of  herbaceous,  or  frutescent 
and  twining  plants,  bearing  alternate,  entire 
leaves,  and  axillar  flowers.  Their  calyx  is 
regular,  with  three  valvar  divisions,  or  irregular, 
tubular,  and  forming  a  lip  of  very  diversified 
figure.  The  stamina,  ten  or  twelve  in  number, 
are  inserted  upon  the  ovary.  They  are  some- 
times free  and  distinct,  sometimes  intimately 
united  with  the  style  and  stigma,  and  thus  form- 
ing a  kind  of  nipple  placed  at  the  summit  of 
the  ovary.  On  its  lateral  parts  this  nipple  bears 
the  six  stamina,  which  are  bilocular,  and  at  its 
summit  is  terminated  by  six  small  lobes,  which 
may  be  considered  as  the  stigmas.  The  fruit  is 
a  capsule,  or  a  berry  with  three  or  six  cells,  each 
containing  a  very  large  number  of  seeds,  con- 
taining a  very  small  embryo,  placed  in  a  fleshy 
endosperm. 

Jussieu  united  to  this  family  the  genus  cyHnuSy 
which  has  become  the  type  of  a  distinct  family, 
under  the  name  of  cyHneae. 

The  roots  of  the  plants  of  this  family  are 
generally  tonic  and  stimulant,  and  have  also  been 
employed  in  uterine  afi^ctions.  The  root  of 
aristolochia  serpeniaria^  which  is  aromatic,  with 
a  pungent  taste,  has  been  used  with  success  in 
typhus.  Asarabacca  is  diuretic,  and  is  employed 
as  an  external  application  for  ophthalmia. 

CvTiNBiB,  Brown.  The  flowers  are  unisexual, 
moncecious,  or  dicecious.  The  calyx  is  adherent, 
rarely  free  (nepenthes).  Its  limb  has  four  or  five 
divisions.  The  stamina  vary  from  eight  to  sixteen, 
sometimes  a  greater  number.  They  are  mona- 
delphous.  The  ovary  is  inferior,  excepting  in 
nepeaihesy  with  one  or  four  cells.  The  seeds 
are  attached  to  parietal  trophosperms.    The  style 
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containing  a  single  erect  OYule,  which  is  some- 
times supported  upon  a  more  or  less  long  and 
slender  podosperm.  The  style,  which  is  rarely 
simple,  has  two,  three,  or.  four  divisions,  each 
terminated  hy  a  suhulate  stigma.  The  fruit  is 
an  akenium,  or  a  small  herry.  The  seed  is  com- 
posed heneath  its  proper  integument  of  a  slender 
cylindrical  emhryo,  curved  hack  upon  a  farina- 
ceous endosperm,  or  spirally  twisted,  and  some- 
times without  endosperm. 

This  family  is  composed  of  the  genera  cheno- 
podium,  atriplex^  salsola,  beta,  salicomia.  Sec.  -It 
is  closely  connected,  on  the  one  hand,  with  the 
polygoneflB,  which  differ  from  it  in  the  stipular 
sheath  of  their  leaves,  their  straight  emhryo,  and 
their  superior  radicle;  and,  on  the  other,  with 
the  amaranthacefe,  from  which,  in  fact,  they 
differ  only  in  their  general  aspect,  and  in  some 
characters  of  little  importance.  The  chenopo- 
de«  present  examples  of  genera  having  a  peri- 
gynous  insertion,  such  as  beta,  hUtum,  ttpinaeia, 
and  others  in  greater  numher,  which  have  the 
insertion  hypogynous,  such  as  rimniay  salsola, 
camphorosma,  chenopodinm,  &c. 

The  maritime  species  yield  soda,  and  are  em- 
ployed in  the  manufacture  of  harilla.  From  the 
root  of  beta  vulgaris,  sugar  is  ohtained.  The 
roots  and  herhageof  many  species  are  employed 
as  articles  of  food.  Chenopodium  olidum  is 
remarkahle  for  its  disagreeahle  smell,  resembling 
that  of  putrid  fish. 

Am  ARANTHACEiE,  Brown.  C  Part  of  the  Amar- 
anthaeeas  of  Jussi  u.)  The  amaranthacee 
are  herbaceous,  or  suffrutescent  plants,  bearing 
alternate  or  opposite  leaves,  sometimes  furnished 
with  scariose  stipules.  The  flowers  are  small, 
often  hermaphrodite,  sometimes  unisexual,  dis- 
posed in  spikes,  panicles,  or  capitula,  and  fur- 
nished with  scales,  by  which  they  are  separated. 
.  The  calyx  is  monosepalous,  often  persistent, 
with  four  or  five  very  deep  divisions.  The  stamina 
vary  from  three  to  five.  Their  filaments  are 
sometimes  free,  sometimes  monadelphous,  and 
occasionally  form  a  membranous  tube,  lobed  at 
its  summit,  and  bearing  the  anthers  on  its  inner 
surface.  The  ovary  is  free,  unilocular,  contain- 
ing a  single  erect  ovule,  sometimes  borne  upon 
a  very  long,  recurved  podosperm,  at  the  summit 
of  which  they  hang.  The  style  is  simple  or 
wanting,  and  is  terminated  by  two  or  three 
stigmas.  The  fruit,  which  is  genei-ally  sur- 
rounded by  the  calyx,  is  an  akenium  or  a  small 
pyxidium,  opening  by  m^ans  of  a  lid.  The 
embryo  is  cylindrical,  elongated,  recurved  around 
a  farinaceous  endosperm. 

This  family  is  composed  of  the  genera  atnar- 
ofithw,  eelo9ia,gomphrena,  achyranthes,  &:c.,  and  is 
closely  allied  to  the  chenopodeie. 

From  the  amaranthaceae  are  separated  certain 
genera  with  perigynous  stamina,  as  iUecdfrum, 
paronychia^  &c.i  which,  together  with    some 


others  removed  from  the  caryophyllec,  form  a 
distinct  family  under  the  name  of  parony- 
chiefe. 

Most  of  this  family  are  weeds.  Several  species 
are  used  as  salads,  or  pot-herbs.  Some  are  cul- 
tivated in  the  flower  garden,  as  the  globe  amar- 
anthus,  the  love-lies-bleeding,  and  the  cock's- 
combs. 

NrcTAOiNE^,  Jussieu.  The  nyctaginec  are 
herbaceous  plants,  shrubs,  or  even  trees,  with 
simple,  generally  opposite,  sometimes  alternate 
leaves.  The  flowers  are  axillar,  or  terminal, 
often  collected  several  together  in  a  common, 
proper,  and  calciform  involucre.  Their  calyx 
is  monosepalous,  coloured,  often  tubular,  bulg- 
ing at  its  lower  part,  which  is  often  thicker,  and 
persists  after  the  fall  of  the  upper  part.  The 
limb  is  more  or  less  divided  into  plaited  lobes. 
The  stamina  vary  firom  five  to  ten,  and  are 
inserted  upon  the  upper  edge  of  a  kind  of  hypo- 
gynous disk,  often  in  the  form  of  *a  capsule. 
The  ovary  is  one-celled,  and  contains  an  erect 
ovule.  The  style  and  stigma  are  simple.  The 
fruit  is  a  cariopsis,  covered  by  the  disk  and  the 
lower  part  of  calyx,  which  are  crustaceous,  and 
form  a  kind  of  accessory  pericarp.  The  true 
pericarp  is  thin,  and  adheres  to  the  proper  t^u- 
ment  of  the  seed.  The  seed  is  composed  of  an 
embryo,  curved  upon  itself,  having  its  radicle 
bent  back  up<$n  the  face  of  one  of  the  cotyledons, 
and  thus  embracing  the  endosperm,  which  is 
central. 

The  genera  nycAago,  allionia,  pisonia,  hoerha- 
ma,  &c.,  belong  to  this  family.  Some  authors, 
setting  out  with  the  genera  whose  involucre  is 
uniflorous,  as  in  nyctago,  or  the  marvel  of  Peru, 
have  considered  the  involucre  as  a  calyx,  and  the 
calyx  as  a  corolla ;  but  analogy,  and  especially 
the  genera  which  have  an  involucre  contuning 
several  flowers,  prove  the  perianth  to  be  really 
single.  The  roots  are  generally  purgative ;  most 
of  the  species  are  mere  weeds.     • 

Plantaginje,  Jussieu.  A  small  family  of 
plants  containing  only  the  genera  plantago  and 
littoreila.  The  flowers  are  hermaphrodite,  uni- 
sexual in  littoreila,  forming  simple,  cylindrical, 
elongated,  or  globular  spikes ;  the  flowers  rarely 
solitary.  The  calyx  has  four  deep,  persistent 
divisions,  or  four  unequal  sepals,  in  the  form  of 
scales,  two  of  them  more  external.  The  corolla 
is  monopetalous,  tubular,  with  four  regular  divi- 
sions, seldom  entire  at  its  summit.  In  the  genus 
plantago,  the  corolla  gives  attachment  to  four 
protruded  stamina,  which  in  littoreila  spring 
from  the  receptacle.  The  ovary  is  free,  with 
one,  two,  or  very  rarely  four  cells,  containing 
one  or  more  ovules.  The  style  is  capillar,  ter- 
minated by  a  simple  subulate  stigma,  rarely 
bifid  at  the  tip.  The  fruit  is  a  small  pyxidium, 
covered  by  the  persistent  corolla.  The  seeds  are 
composed  of  a  proper  integument^  which  covers 
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a  flethy  endosperm,  at  the  centre  of  which  is  a 
cylindiical  axile  and  homotrope  embryo. 

The  plantaging  are  herbaceous,  rarely  suffru- 
tescent  plants^  often  stemless,  and  having  only 
radical  peduncles,  which  bear  spikes  of  very 
dense  flowers.  Their  leaves  are  often  radical, 
entire  toothed,  or  variously  incised.  They  grow 
in  all  latitudes. 

The  seeds  of  plantago  upagkula  and  p^llium^ 
form,  with  water,  a  mucilage,  which,  in  India, 
is  employed  as  a  demulcent.  The  herbage  is 
bitter,  but  withput  remarkable  properties. 

PLUMBAGiNiB,  Jussleu.  A  natural  family  of 
dicotyledonous  plants,  placed  by  some  among 
the  apetalte,  and  by  others  among  the  monope- 
tale.  They  are  herbaceous  or  sufirutescent 
plants,  with  alternate  leaves,  sometimes  all  col- 
lected at  the  base  of  the  stem,  and  sheathing. 
The  flowers  are  disposed  in  spikes,  or  in  branched 
and  terminal  racemes.  Their  calyx  is  monose- 
palous,  tubular,  plicate  and  persistent,  generally 
with  live  divisions.  The  corolla  is  sometimes 
monopetalous,  sometimes  formed  of  five  equal 
petals,  which  not  unfrequently  are  united  toge- 
ther at  the  base.  The  stamina,  generally  five  in 
number,  and  opposite  to  the  divisions  of  the 
corolla,  are  epipetalous,  when  the  corolla  ispoly- 
petalous,  and  immediately  hypogynous  when  the 
corolla  is  monopetalous  (which  is  the  reverse  of 
the  general  disposition).  The  ovary  is  free, 
pretty  frequently  five-cornered,  with  a  single  cell, 
containing  an  ovule  hanging  to  the  summit  of 
a  filiform  and  basilar  podosperm.  The  styles, 
from  three  to  fLYn  in  number,  are  terminated  by 
an  equal  number  of  subulate  stigmas.  The  fruit 
is  an  akenium  enveloped  by  the  calyx.  The 
seed  is  composed  of  a  proper  integument  and  a 
farinaceous  endosperm^  in  the  centre  of  which  is 
an  embryo  having  the  same  direction  as  the 
seed. 

This  little  family  is  composed  of  the  genera 
plumbagoy  staHce^  limoniumy  vogelia  of  Lamarck, 
theta  of  Loureiro,  (ggialitis  of  Brown.  It  diflers 
firom  the  nyctaginee,  which  are  monoperian- 
thous,  in  having  its  ovule  supported  upon  a  long 
podosperm,  at  the  summit  of  which  it  hangs^  in 
having  several  styles  and  stigmas,  in  having  the 
embryo  straight  and  not  bent  upon  itself.  Their 
virtues  are  tonic,  astringent,  or  acrid.  The  root 
of  statice  caroUniana  is  powerfully  astringent. 
Those  of  several  speclesof  j9/tim5a^oare  extremely 
caustic,  and  have  been  employed  as  rubefiicients 
and  vesicatories,  as  well  as  in  the  treatment  of 
ulcers. 

PRiHULACK£,Vent.  Ltsimachls,  Jussieu.  The 
primulaces  are  annual  or  perennial  plants,  with 
opposite  or  verticillate,  very  rarely  scattered, 
leaves.  Their  flowers  are  disposed  in  spikes,  or 
in  axillar  or  terminal  racemes ;  sometimes  they 
are  solitary,  or  variously  grouped.  The  calyx 
is  monosepalouB,  with  five  or  four  divisions ;  the 


corolla  monopetalous  and  regular,  sometimes 
tubular  at  the  base,  sometimes  very  deeply  divi- 
ded into  five  segments.  The  st^ina,  five  in 
number,  are  either  free  or  monadelphous,  and 
are  inserted  at  the  upper  part  of  the  tube  of  the 
corolla,  or  at  the  base  of  its  divisions.  They  are 
opposite  to  the  divisions,  and  their  introrsal 
anthers  open  each  by  a  longitudinal  groove.  The 
ovary  is  free,  with  a  single  cell  containing  a  very 
great  number  of  ovules  attached  to  a  central  tro- 
phosperm.  The  style  and  the  stigma  are  sim- 
ple. The  fruit  is  a  unilocular,  polyspermous 
capsule,  opening  by  three  or  fivt  valves,  or  an 
operculate  pyxidium.  The  seeds  present  a  cyl- 
indrical embryo  placed  transversely  to  the  hilum 
in  a  fleshy  endosperm. 

The  principal  genera  which  compose  this 
family  are :  prtmti/b,  lysmachiay  hattoniay  ana- 
gaUis^  cyclamtn^  eenhmeuhuy  &c.  Samolua  has 
also  been  united  to  it,  although  its  ovary  is,  to  a 
great  extent,  adherent  to  the  calyx.  In  all  its 
other  characters,  however,  it  agrees  with  this 
fiimily. 

The  primulaces  are  very  well  characterized 
by  their  stamina  being  opposite  to  the  divisions 
of  the  corolla,  their  unilocular  capsule,  the  seeds 
of  which  are  attached  to  a  central  trophosperm, 
and  their  embryo  placed  transversely  before  the 
hilum.  In  these  different  characters,  they  come 
very  near  the  myrsinee,  which  difi«r  in  having 
the  fruit  fleshy,  and  the  seeds  immersed  in  pits 
of  the  trophosperm,  which  is  fleshy  and  very 
large. 

The  root  of  Cyclamen  is  acrid,  but  the  family 
is  not  distinguished  by  any  remarkable  proper- 
ties. The  primrose,  and  many  other  species,  are 
beautiful  garden  flowers.  Hollonia  is  a  beauti- 
ful aquatic,  common  in  England. 

Lentibulabi^  Rich.  A  small  family,  con- 
sisting of  only  two  genera,  utricularia  and  pin- 
guicula^  which  were  formerly  placed  at  the  end 
of  the  primulaeeo!.  They  are  small  herbaceous 
plants,  growing  among  water,  or  in  moist-  and 
inundated  places.  Their  leaves  are  either  clus- 
tered in  a  rosaceous  form,  at  the  base  of  the 
stems,  or  divided  into  capillar,  and  often  vesi- 
cular segments,  in  the  species  which  grow 
immersed  in  the  water.  The  stem  is  always 
simple,  bearing  one  or  several  flowers  at  its 
extremity.  The  calyx  is  persistent,  monose- 
palousy  and  as  it  were  divided  into  two  lips. 
The  corolla  is  monopetalous,  irregular,  spurred, 
and  also  two-lipped.  The  stamina,  two  in  num- 
ber, are  included,  and  are  inserted  at  the  very 
base  of  the  corolla.  The  ovary  is  one- celled,  and 
contains  a  great  number  of  ovules  attached  to  a 
central  trophosperm.  The  style  is  simple  and 
very  short ;  the  stigma  bilamellate.  The  fruit 
is  a  unilocular,  polyspermous  capsule,  opening 
either  transversely,  or  by  a  longitudinal  slit, 
which  divides  its  summit  into  two  valves.    Tho 
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containing  a  single  erect  ovule,  which  is  some- 
times supported  upon  a  more  or  less  long  and 
slender  podosperm.  The  style,  which  is  rarely 
simple,  has  two,  three,  or.  four  divisions,  each 
terminated  hy  a  suhulate  stigma.  The  fruit  is 
an  akenium,  or  a  small  herry.  The  seed  is  com- 
posed heneath  its  proper  integument  of  a  slender 
cylindrical  emhryo,  curved  hack  upon  a  farina- 
ceous endosperm,  or  spirally  twisted,  and  some- 
times without  endosperm. 

This  family  is  composed  of  the  genera  cheno- 
podium,  atripleXy  salsola,  beta,  salicomia,  &c.  -It 
is  closely  connected,  on  the  one  hand,  with  the 
polygonea,  which  differ  from  it  in  the  stipular 
sheath  of  their  leaves,  their  straight  emhryo,  and 
their  superior  radicle;  and,  on  the  other,  with 
the  amaranthacesB,  from  which,  in  fact,  they 
differ  only  in  their  general  aspect,  and  in  some 
characters  of  little  importance.  The  chenopo- 
dec  present  examples  of  genera  having  a  peri- 
gynous  insertion,  such  as  beta,  hlitumy  ttpinacia, 
and  others  in  greater  numher,  which  have  the 
insertion  hypogynous,  such  as  ritdnia,  salsola, 
camphorosma,  chenopoditim,  &c. 

The  maritime  species  yield  soda,  and  are  em- 
ployed in  the  manufacture  of  barilla.  From  the 
root  of  beta  vulgaris,  sugar  is  obtained.  The 
roots  and  herbage  of  many  species  are  employed 
as  articles  of  food.  Chenopodium  olidum  is 
remarkable  for  its  disagreeable  smell,  resembling 
that  of  putrid  fish. 

Amaranth  ACKX,  BroN^m.  ( Part  of  the  Amar- 
anthaeeas  of  Jussi  u.)  The  amaranthaces 
are  herbaceous,  or  sufiVutescent  plants,  bearing 
alternate  or  opposite  leaves,  sometimes  frimished 
with  scariose  stipules.  The  flowers  are  small, 
often  hermaphrodite,  sometimes  unisexual,  dis- 
posed in  spikes,  panicles,  or  capitula,  and  fur- 
nished with  scales,  by  which  they  are  separated. 
The  calyx  is  monosepalous,  often  persistent, 
with  four  or  five  very  deep  divisions.  The  stamina 
vaiy  from  three  to  five.  Their  filaments  are 
sometimes  free,  sometimes  monadelphous,  and 
occasionally  form  a  membranous  tube,  lobed  at 
its  summit,  and  bearing  the  anthers  on  its  inner 
surface.  The  ovary  is  free,  unilocular,  contain- 
ing a  single  erect  ovule,  sometimes  borne  upon 
a  very  long,  recurved  podosperm,  at  the  summit 
of  which  they  hang.  The  style  is  simple  or 
wanting,  and  is  terminated  by  two  or  three 
stigmas.  The  fruit,  which  is  generally  sur- 
rounded by  the  calyx,  is  an  akenium  or  a  small 
pyxidium,  opening  by  m^ans  of  a  lid.  The 
embryo  is  cylindrical,  elongated,  recurved  around 
a  farinaceous  endosperm. 

This  family  is  composed  of  the  genera  atnar- 
anthus,  eelosiaygomphrena,  achyranthes,  &c.,  and  is 
closely  allied  to  the  chenopodes. 

From  the  amaranthacee  are  separated  certain 
genera  with  perigynous  stamina,  as  iUeeebrum^ 
paronychicB  &c.«  which,  together  with   some 


others  removed  from  the  caryophyllec,  form  a 
distinct  fiunily  under  the  name  of  parony- 
chieie. 

Most  of  this  family  are  weeds.  Several  species 
are  used  as  salads,  or  pot-herbs.  Some  are  cul- 
tivated in  the  flower  garden,  as  the  globe  amar- 
anthus,  the  love-lies-bleeding,  and  the  cockV 
combs. 

NrcTAOiNEiE,  Jussieu.  The  nyctaginete  are 
herbaceous  plants,  shrubs,  or  even  trees,  with 
simple,  generally  opposite,  sometimes  alteniate 
leaves.  The  flowers  are  axiUar,  or  terminal, 
often  collected  sevend  together  in  a  common, 
proper,  and  calciform  involucre.  Their  calyx 
is  monosepalous,  coloured,  often  tubular,  bulg- 
ing at  its  lower  part,  which  is  often  thicker,  and 
persists  after  the  fall  of  the  upper  part.  The 
limb  is  more  or  less  divided  into  plaited  lobes. 
The  stamina  vary  from  five  to  ten,  and  are 
inserted  upon  the  upper  edge  of  a  kind  of  hypo- 
gynous disk,  often  in  the  form  of  'a  capsule. 
The  ovary  is  one-celled,  and  contmns  an  erect 
ovule.  The  style  and  stigma  are  simple.  The 
fruit  is  a  cariopsis,  covered  by  the  disk  and  the 
lower  part  of  calyx,  which  are  crustaoeoua,  and 
form  a  kind  of  accessory  pericarp.  The  true 
pericarp  is  thin,  and  adheres  to  the  proper  tegu- 
ment of  the  seed.  The  seed  is  composed  of  an 
embryo,  curved  upon  itself,  having  its  radide 
bent  back  upon  the  face  of  one  of  the  cotyledons, 
and  thus  embracing  the  endosperm^  which  is 
central. 

The  genera  nyetago,  allumia,  pucnioy  ho^ka- 
via,  &c.,  belong  to  this  family.  Some  authors, 
setting  out  with  the  genera  whose  involucre  is 
uniflorous,  as  in  nyctago,  or  the  marvel  of  Peru, 
have  considered  the  involucre  as  a  calyx,  and  the 
calyx  as  a  corolla ;  but  analogy,  and  especially 
the  genera  which  have  an  involucre  containing 
several  flowers,  prove  the  perianth  to  he  really 
single.  The  roots  are  generally  purgative ;  most 
of  the  species  are  mere  weeds.     • 

Plaivtaginje,  Jussieu.  A  small  family  of 
plants  containing  only  the  genera  pUuUago  and 
littoreUa.  The  flowers  are  hermaphrodite,  uni- 
sexual in  littorellay  forming  simple,  cylindrical, 
elongated,  or  globular  spikes;  the  flowers  rarely 
solitary.  The  calyx  has  four  deep,  persistent 
divisions,  or  four  unequal  sepals,  in  the  form  of 
scales,  two  of  them  more  external.  The  corolla 
is  monopetalous,  tubular,  with  four  regular  divi- 
sions, seldom  entire  at  its  summit.  In  the  genus 
platUoffo,  the  corolla  gives  attachment  to  four 
protruded  stamina,  which  in  littorella  spring 
from  the  receptacle.  The  ovary  is  free,  with 
one,  two,  or  veiy  rarely  four  cells,  containing 
one  or  more  ovules.  The  style  is  capillar,  ter- 
minated by  a  simple  suhulate  stigma,  rarely 
bifid  at  the  tip.  The  fruit  is  a  small  pyxidium, 
covered  by  the  persistent  corolhu  The  seeds  are 
composed  of  a  proper  integument,  which  covers 
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a  ^eshy  endosperm,  at  the  centre  of  which  is  a 
cylindrical  axile  and  homotrope  embryo. 

The  plantagins  are  herbaceous,  rarely  suffm- 
tescent  plants^  often  stemless^  and  having  only 
radical  ped ancles,  which  bear  spikes  of  very 
dense  flowers.  Their  leaves  are  often  radical, 
entire  toothed,  or  Yariously  incised.  They  grow 
in  all  latitudes. 

The  seeds  of  pkmtago  ispttghvia  and  p^lHum^ 
form,  with  water,  a  mucilage,  which,  in  India, 
18  employed  as  a  demulcent.  The  herbage  is 
bitter,  but  without  remarkable  properties. 

PLDMBAGiNiB,  Jussicu.  A  natunJ  family  of 
dicotyledonous  plants,  placed  by  some  among 
the  apetals,  and  by  others  among  the  monope- 
tale.  They  are  herbaceous  or  sufirutescent 
plants,  with  alternate  leaves,  sometimes  all  col- 
lected at  the  base  of  the  stem,  and  sheathing. 
The  flowers  are  disposed  in  spikes,  or  in  branched 
and  terminal  racemes.  Their  calyx  is  monose- 
palous,  tubular,  plicate  and  persistent,  generally 
with  five  divisions.  The  corolla  is  sometimes 
monopetalous,  sometimes  formed  of  five  equal 
petals,  which  not  unfrequently  are  united  toge- 
ther at  the  base.  The  stamina,  generally  five  in 
number,  and  opposite  to  the  divisions  of  the 
corolla,  are  epipetalous,  when  the  corolla  is  poly- 
petalous,  and  immediately  hypogynous  when  the 
corolla  is  monopetalous  (which  is  the  reverse  of 
the  general  disposition).  The  ovary  is  free, 
pretty  frequently  five-cornered,  with  a  single  ceU, 
containing  an  ovule  hanging  to  the  summit  of 
a  filiform  and  basilar  podosperm.  The  styles, 
from  three  to  five  in  number,  are  terminated  by 
an  equal  number  of  subulate  stigmas.  The  fruit 
is  an  akeninm  enveloped  by  the  calyx.  The 
seed  is  composed  of  a  proper  integument  and  a 
farinaceous  endosperm^  in  the  centre  of  which  is 
an  embryo  having  the  same  direction  as  the 
seed. 

This  little  fiunily  is  composed  of  the  genera 
plumbagoy  sUOuXy  limomum^  vogtlia  of  Lamarck, 
tketa  of  Loureiro,  agialttis  of  Brown.  It  difiers 
fi^m  the  nyctaginee,  which  are  monoperian- 
thous,  in  having  its  ovule  supported  upon  a  long 
podosperm,  at  the  summit  of  which  it  hangs^  in 
having  several  styles  and  stigmas,  in  having  the 
embryo  straight  and  not  bent  upon  itself.  Their 
virtues  are  tonic,  astringent,  or  acrid.  The  root 
of  statke  earoUniana  is  powerfully  astringent. 
Those  of  several  w^ieAofplumbagotat  extremely 
eaustic,  and  have  been  employed  as  rube&cients 
and  vesicatories,  as  well  as  in  the  treatment  of 
ulcers. 

pRiMULACR£,yent.  Ltsimachls,  Jussieu.  The 
primulaceie  are  annual  or  perennial  plants,  with 
opposite  or  verticillate,  very  rarely  scattered, 
leaves.  Their  flowers  are  disposed  in  spikes,  or 
in  axillar  or  terminal  racemes ;  sometimes  they 
are  solitary,  or  variously  grouped.  The  calyx 
ia  monosepalouB,  with  five  or  four  divisions;  the 


corolla  monopetalous  and  regular,  sometimes 
tubular  at  the  base,  sometimes  very  deeply  divi- 
ded into  five  segments.  The  stiunina,  five  in 
number,  are  either  free  or  monadelphous,  and 
are  inserted  at  the  upper  part  of  the  tube  of  the 
corolla,  or  at  the  base  of  its  divisions.  They  are 
opposite  to  the  divisions,  and  their  introrsal 
anthers  open  each  by  a  longitudinal  groove.  The 
ovary  is  free,  with  a  single  ceU  containing  a  very 
great  number  of  ovules  attached  to  a  central  tro- 
phosperm.  The  style  and  the  stigma  are  sim- 
ple. The  fruit  is  a  unilocular,  polyspermous 
capsule,  opening  by  three  or  five  valves,  or  an 
operculate  pyxidium.  The  seeds  present  a  cyl- 
indrical embryo  placed  transversely  to  the  hilum 
in  a  fleshy  endosperm. 

The  principal  genera  which  compose  this 
fiunily  are :  primula^  lysmaehiay  hottoniay  ohm- 
gaUia^  eyclamefiy  centuncuhuy  &c.  Samoitu  has 
also  been  united  to  it,  although  its  ovary  is,  to  a 
great  extent^  adherent  to  the  calyx.  In  all  its 
other  characters,  however,  it  agrees  with  this 
family. 

The  primulacee  are  very  well  characterized 
by  their  stamina  being  opposite  to  the  divisions 
of  the  corolla,  their  unilocular  capsule,  the  seeds 
of  which  are  attached  to  a  central  trophosperm, 
and  their  embryo  placed  transversely  before  the 
hilum.  In  these  different  characters,  they  come 
very  near  the  myrsinee,  which  difler  in  having 
the  fruit  fleshy,  and  the  seeds  immexsed  in  pits 
of  the  trophosperm,  which  is  fleshy  and  very 
large. 

The  root  of  Cyclamen  is  acrid,  but  the  family 
is  not  distinguished  by  any  remarkable  proper- 
ties. The  primrose,  and  many  other  species,  are 
beautiful  garden  flowers.  Hollonia  is  a  beauti- 
ful aquatic,  common  in  England. 

Lbntibulabijs,  Rich.  A  small  family,  con- 
sisting of  only  two  genera,  utrieularia  and  pin- 
guiculoy  which  were  formerly  placed  at  the  end 
of  the  primulaeese.  They  are  small  herbaceous 
plants^  growing  among  water,  or  in  moist-  and 
inundated  places.  Their  leaves  are  either  clus- 
tered in  a  rosaceous  form,  at  the  base  of  the 
stems,  or  divided  into  capillar,  and  often  vesi- 
cular segments,  in  the  species  M'hich  grow 
immersed  in  the  water.  The  stem  is  always 
simple,  bearing  one  or  several  flowers  at  its 
extremity.  The  calyx  is  persistent,  monose- 
palous,  and  as  it  were  divided  into  two  lips. 
The  corolla  is  monopetalous,  irregular,  spurred, 
and  also  two-lipped.  The  stamina,  two  in  num- 
ber, are  included,  and  are  inserted  at  the  very 
base  of  the  corolla.  The  ovary  is  one- celled,  and 
contains  a  great  number  of  ovules  attached  to  a 
central  trophosperm.  The  style  is  simple  and 
very  short ;  the  stigma  bilamellate.  The  frnit 
is  a  unilocular,  polyspermous  capsule,  opening 
either  transversely,  or  by  a  longitudinal  slit, 
which  divides  its  summit  into  two  valves.    The 
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seeds  present  an  embryo  immediately  covered 
by  the  proper  integument. 

This  small  family  is  distinguished  from  the 
primulacece  by  its  irregular  corolla,  its  two  sta- 
mina, and  its  embryo  destitute  of  endosperm ; 
and  from  the  antirrhins  by  its  one-celled  fruit, 
of  which  the  trophosperm  is  central,  and  its 
embiyo  destitute  of  endosperm. 

GLOBULABiiB,  Dc  Caud.  The  genus  ^/a(t«/arta, 
which  was  at  first  placed  among  the  primulaces, 
constitutes  of  itself  this  little  family,  of  which 
the  following  are  the  principal  characters.  The 
calyx  is  monosepalous,  tubular,  persistent,  with 
five  divisions.  The  corolla  is  monopetalous 
tubular,  irregular,  with  five  narrow,  unequal 
segments,  disposed  so  as  to  form  two  lips. 
The  stamina,  four  or  five  in  number,  are  alter- 
nate with  the  divisions  of  the  corolla.  The 
ovary  is  unilocular,  containing  a  single  pendent 
ovule.  The  style  is  slender,  and  terminated  by 
a  stigma  with  two  tubular  and  unequal  divisions. 
At  the  base  of  the  ovary  is  a  small  unilateral 
disk.  The  fruit  is  an  akenium  covered  by  the 
calyx.  The  embryo  is  nearly  cylindrical,  axile, 
and  placed  in  a  fleshy  endosperm. 

The  globularie  are  herbaceous  or  suflrutesoent 
plants,  with  leaves  all  radical  or  alternate,  and 
small  bluish  flowers  collected  into  a  globular 
capitulum,  and  accompanied  with  bracteas.  They 
difi^er  from  the  primulacete  in  having  their  cor- 
olla irregular,  their  stamina  alternate,  and  their 
ovary  containing  a  single  reversed  ovule. 

Orobanche^,  Vent.  Plants  sometimes  par- 
asitio  on  the  roots  of  other  plants,  sometimes 
growing  in  the  earth.  Their  stem  is  sometimes 
destitute  of  leaves,  which  are  substituted  by 
scales.  The  flowers,  which  are  accompanied  by 
bracteas,  are  terminal,  sometimes  solitu'y,  some- 
times disposed  in  a  spike.  The  calyx  is  mono- 
sepalous and  tubular,  or  divided  to  the  base  into 
distinct  sepals.  The  corolla  is  monopetalous, 
irregular,  often  two-lipped.  The  stamina  are 
generally  didynamous.  The  ovary,  which  is 
applied  upon  a  hypogynous  and  annular  disk, 
has  only  one  cell,  which  contains  very  numerous 
ovules  attached  to  two  parietal  trophosperms, 
bifid  on  their  free  side.  The  style  is  terminated 
by  a  stigma  with  two  unequal  lobes.  The  fruit 
is  a  unilocular  capsule,  opening  into  two  valves, 
each  of  which  bears  a  trophosperm  on  the  middle 
of  its  inner  face.  The  seeds,  which  have  a  double 
integument,  present  a  fleshy  endosperm,  which 
bears  a  very  small  embryo,  placed  in  a  depres- 
sion in  its  upper  and  lateral  part. 

The  genera  orobanchey  phdippeay  lathrtjea,  &c., 
form  this  family,  which  difi^ers  fi*om  the  scro- 
phularinte  in  its  unilocular  ovary,  the  position 
of  the  embryo,  and  especially  the  general  ap- 
pearance of  the  plants  of  which  it  is  composed. 

Astringent,  but  of  little  importance  in  a  medi- 
al point  of  view. 


SCROPHULA.RTNA,  Browu.  Scrophiuiarut  and 
Pedicularesy  Jussieu.  Herbs  or  fihraba,  with 
simple  leaves,  which  are  often  opposite,  some- 
times alternate,  and  flowers  disposed  in  spikes 
or  terminal  racemes.  Their  calyx  is  monoee- 
palous,  persistent,  with  four  or  five  unequal 
divisions.  The  corolla  is  monopetaloas,  irregu- 
lar, two-lipped,  and  often  personate.  The  stamina 
from  two  to  four  in  number,  are  in  the  latter 
case  didynamous.  The  ovary,  applied  upon  a 
hypogynous  disk,  has  two  polyspermoua  ceUs. 
The  style  is  simple,  terminated  by  a  two-lobed 
stigma.  The  fruit  is  a  bilocular  capsule,  vaiy- 
ing  much  in  its  mode  of  dehiscence.  Sometimes 
it  opens  by  holes  formed  towards  the  sunmit^ 
sometimes  by  irregular  plates,  sometimes  by  two 
or  four  valves,  each  bearing  the  half  of  the  dis- 
sepiment on  the  middle  of  its  inner  face,  or 
opposite  to  the  dissepiment  which  remains  entire. 
The  seeds  contain,  under  their  proper  integu- 
ment, a  kernel,  composed  of  a  fleshy  endosperm, 
which  encloses  a  stnught  cylindrical  embryo, 
having  its  radicle  directed  towards  the  hilom,  or 
opposite  to  that  point  of  attachment. 

<<We  have  followed,"  says  Richard,  **the 
example  of  Mr  Brown,  who  unites  into  one  the 
two  families  proposed  by  Jussieu,  under  the 
names  of  seropkidaritB  and  pedieukwes.  The 
principal  difierence  which  served  to  distinguish 
these  two  families,  was  derived  from  the  mode 
of  dehiscence  of  the  capsule,  which,  in  the 
scrophularie,  takes  place  by  holes  or  valves 
opposite  to  the  dissepiment,  which  remains 
untouched;  whereas,  in  the  pediculares,  each 
valve  bears,  on  the  middle  of  its  inner  surfiM^e, 
the  half  of  the  septum.  But  these  differences, 
which  appear  very  decided,  present  numerous 
shades;  and,  for  example,  in  the  genus  wromca^ 
we  find  almost  all  modifications  of  them.  But 
we  have  observed  another  difference  between 
these  two  groups,  which  we  have  not  had  an 
opportunity  of  remarking  in  all  the  genera,  but 
which  has  appeared  to  us  constant  in  all  those 
of  which  we  have  examined  the  seed,  and  which 
is,  that  in  the  pediculares  of  Jussieu,  the  embryo 
has  always  a  direction  the  reverse  of  that  of  the 
seed,  that  is,  its  cotyledons  are  turned  towards 
the  hilum,  whereas  the  contrary  happens  in  the 

scrophularise. 

1.  Pediculares:  pediadarUy  rhinatOhftf,  m&- 

lampyrumy  tenmieuy  euphrasiay  erinusy  &c. 

2.  ScROPHULARiiB:  atUirrhtnumy  Unarioy  tcnh 
phulari<$j  digitdtiSy  ffratioloy  &c. 

A  great  proportion  of  the  didynamia  angios- 
permia  of  Linmeus,  belong  to  this  family;  cap- 
sular fruit,  and  didynamous  stamens,  bemg 
among  the  most  obvious  characteristics  of  the 
order.  The  species  are  generally  herbs,  razely 
shrubs,  and  are  found  in  mountains,  valleys, 
ditches,  and  way-sides,  in  all  parts  of  the  world. 

PedieuiariSy    rhinanthus,    metampyrumy   and 
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tuphrasiay  are  slightly  bitter,  but  possess  no 
I'emarkable  properties.  Decoction  of  veronica 
oficinalis  is  recommended  as  a  substitute  for  tea. 
The  serophulari^  are  generally  bitter,  acrid,  and 
nauseating,  producing  purging  and  vomiting. 
Digitalis  diminishes  the  force  of  tlie  circulation, 
increases  the  secretion  of  the  saliva  and  urine, 
and  may  produce  vomiting,  dejection,  vertigo, 
and  death. 

SoiAKEiB,  Juasieu.  In  thb  family  are  found 
herbaceous  plants,  shrubs,  and  even  small  trees, 
sometimes  furnished  with  prickles  on  several  of 
their  parts^  having  simple  or  compound  leaves, 
which  are  alternate,  or  sometimes  geminate 
towards  the  upper  part  of  the  twigs.*  Their 
flowers,  which  are  often  very  large,  are  either 
extra-axillar,  or  form  spikes  or  racemes.  Their 
monosepalous,  persistent  calyx,  has  five  sliallow 
divisions.  The  corolla,  which  is  monopetalous, 
and  in  most  cases  regular,  presents  very  diver- 
sified forms,  with  five  more  or  less  plicate  lobes. 
The  stamina,  which  are  equal  in  number  to  tlie 
lobes  of  the  corolla,  have  their  filaments  free, 
rarely  monadelphous  at  the  base.  The  ovary  is 
seated  on  a  hypogynous  disk,  and  has  commonly 
two,  rarely  three  or  four  polyspermous  cells, 
the  ovules  of  which  are  attached  at  the  inner 
angle.  The  style  is  simple,  terminated  by  a 
two-lobed  stigma.  The  fruit  is  either  a  cap- 
sule, with  two  or  four  polyspermous  cells,  open- 
ing by  two  or  four  valves,  or  a  two-celled  or 
three-celled  berry.  The  seeds,  sometimes  reni- 
form,  and  having  a  granulated  episperm,  have  a 
more  or  less  curved  embryo,  in  a  fleshy  endo- 
sperm. 

The  solanae  are  very  intimately  allied  to  the 
scrophularime,  but  differ  from  them  in  having 
their  leaves  generally  alternate,  their  corolla 
regular,  their  stamina  of  tlie  same  number  as 
the  lobes  of  the  corolla,  and  especially  in  having 
their  embryo  curved  upon  itself.  The  last  men- 
tioned character  is  sometimes  the  only  one  which 
equally  distinguishes  the  solanee  with  irregular 
corollas  from  certain  scrophularins.  The  genera 
of  this  family  form  two  sections,  according  as 
the  fruit  is  fleshy  or  capsular. 

1.  Fruit  capsular:  nieotianay  wrbaseumy  hyasay- 
amuSy  datura^  &c. 

2.  Fruit  fleshy :  solanum,  atropa^  eapsicuniy 
f^saUsy  lydumy  &c. 

The  plants  of  this  family  may  be  considered 
generally  as  narcotic  or  poisonous.  The  pro- 
perties of  tobacco  are  well  known.  The  leaves 
of  hyoscyamus,  datura,  and  atropa,  produce 
nausea  and  vertigo.  Datura  stramonium  has 
been  employed  in  epilepsy  and  asthma.  The  juice 
of  airopa  Mladannay  besides  its  general  effects, 
dilates  the  pupil.  The  verhascums,  again,  are 
mucilaginous  and  mild.  Solanum  dulcamaroj 
a  poisonous  or  narcotic  plant,  belongs  to  the 
same  genus  as  the  potato,  the  root  and  berry  of 


which  have  no  narcotic  effect  even  when  eaten 
raw,  and  of  which  the  former  is  one  of  our  most 
wholesome  esculents.  The  fruits  of  solanum 
escuientum,  and  other  species,  are  also  eaten. 

AcANTHACEiB,  Jussicu.  The  acanthaoes  are 
herbs  or  shrubs,  with  opposite  leaves,  flowers 
disposed  in  spikes,  and  accompanied  with  brac- 
teas  at  their  base.  Their  cal^'x  is  monosepalous, 
with  four  or  five  divisions,  regular  or  irregular. 
The  corolla  is  monopetalous,  irregular,  commonly 
bilabiate.  The  stamina  are  two  or  four,  in  the 
latter  case  tetradynamous.  The  ovary  has  two 
cells,  which  contain  two  or  a  greater  number  of 
ovules,  and  is  applied  upon  an  annular  hypogy- 
nous disk.  The  style  is  simple,  terminated  by 
a  two-lobed  stigma.  The  fruit  is  a  capsule,  with 
two  cells,^  which  are  sometimes  monospermous, 
and  opens  elastically  into  two  valves,  each  of 
which  carries  with  it  half  of  the  dissepiment. 
The  seeds  are  generally  supported  upon  a  filifonn 
podosperm,  and  tlieir  embryo,  which  is  placed 
immediately  under  their  proper  integument,  is 
destitute  of  endosperm,  and  has  its  radicle  gene- 
rally turned  towards  the  hilum. 

This  family  differs  from  the  scrophularinefe  in 
having  its  seeds  supported  upon  a  long  podos- 
perm, in  having  its  embryo  destitute  of  endos- 
perm, as  in  jusiicia,  rueUia^  tkunhergiay  &c. 
The  species  are  generally  bitter  and  tonic,  but 
their  properties  are  little  known. 

Jasmin&s,  Jussieu.  Jasminecs  and  LiliaeedB 
Yentenat.  OUinayhink,  This  family  is  composed 
of  shrubs,  small  trees,  or  even  trees  of  very  lai^ 
size,  with  opposite,  rarely  alternate,  simple,  or 
pinnate  leaves.  The  flowers  are  hermaphrodite, 
excepting  in  the  genus  fraxinus,  in  which  they 
are  aJtemate.  The  calyx  is  monosepalous,  tur- 
binate in  its  lower  part.  The  corolla  is  mono- 
petalous, often  tubular  and  irregular,  with  four 
or  five  lobes,  which  are  sometimes  so  deep  that 
the  corolla  seems  polypetalous  as  in  omus,  chio- 
nanthus.  It  is  sometimes  entirely  wanting. 
The  stamina  are  only  two.  The  ovary  has  two 
cells,  each  containing  two  suspended  ovules.  The 
style  is  simple,  and  terminated  by  a  two-lobed 
stigma.  The  fruit  is  sometimes  a  two-celled 
capsule,  indehiscent,  or  opening  by  two  valves ; 
sometimes  it  is  fleshy,  and  contains  an  osseous 
nucleus.  The  proper  integument  of  the  seed  is 
thin  or  fleshy.  The  endosperm  is  fleshy  or  hard, 
and  contains  an  embryo  having  the  same  direc- 
tion as  the  seed. 

The  genera  of  this  family  may  be  divided 
into  two  sections. 

1.  Fruit  dry,  LiLACEiE:  lilaSy/ontanesia,/rax» 
inus,  nyctanthes. 

2.  Fruit  fleshy,  JASMiNSiE :  j<isminum,  olea^ 
ligustrumy  philyreay  &c. 

Manna  is  the  concrete  juice  of  several  species 
offraxinus.  The  flowers  of  several  species  of 
i<uminum  yield  a  fragrant  essential  oil  used  as  a 
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perfume.  Olive-oil  is  obtained  from  the  peri- 
carps of  the  common  olive.  The  flowers  of 
fUtafragrans  are  used  by  the  Chinese  in  flav- 
ouring tea. 

VsRBENACBiE,  Jussleu.  The  verbenacee  are 
trees  or  shrubs,  rarely  herbaceous  plants,  usually 
with  opposite,  sometimes  compound  leaves.  The 
flowers  are  disposed  in  spikes  or  corymbs :  more 
rarely  they  are  axillar  and  solitary.  Their  calyx 
is  monosepalous,  persistent,  and  tubular.  The 
corolla  is  monopetalous,  tubular,  commonly 
irregular.  The  stamina  are  didynamous,  some- 
times only  two  in  number.  The  ovary  has  two 
or  four  cells,  containing  one  or  two  erect  ovules. 
The  style  is  terminated  by  a  simple  or  bifid 
stigma.  The  fruit  is  a  berry  or  drupe,  contain- 
ing a  nut  with  two  or  four  cells,  which  are  often 
monospermous.  The  seed  is  composed  of  a  pro- 
per integument,  and  a  thin  and  fleshy  endos- 
perm, which  covers  a  straight  embryo. 

This  &mi]y,  which  is  composed  of  the  genera 
wrbena,  viUx^  ckrochndrum,  zapania^  &c.,  is  dis- 
tinguished from  the  preceding  by  its  fruit  being 
fleshy  (excepting  in  verbena)^  and  by  its  seeds 
being  usually  solitary  in  each  cell.  Many  of  the 
species  are  mere  weeds.  Others  are  esteemed 
for  their  showy  flowers.  Teetona  furnishes  the 
Indian  teak  wood  so  much  employed  in  ship 
building. 

MvoFORiNEiE,  Brown.  Shrubs  generally  glar 
brous,  with  simple,  alternate,  or  opposite  leaves, 
and  axillar  flowers,  destitute  of  bracteas.  Their 
calyx  is  persistent,  with  five  deep  divisions. 
Corolla  monopetalous,  nearly  regular,  or  slightly 
two-lipped.  The  stamina  are  didynamous.  or 
sometimes  five  in  number,  one  occasionfldly 
rudimentary.  The  ovary  is  free,  applied  upon 
a  hypogynous  and  annular  disk.  It  has  from 
two  to  four  cells,  containing  each  one  or  two 
ovules  hanging  from  its  summit.  The  simple 
style  is  tei-minated  by  a  simple  stigma.  The 
fruit  is  a  drupe,  containing  a  nucleus  with  two 
or  four  cells,  each  containing  one  or  two  seeds, 
composed  of  a  cylindrical  embryo,  placed  in  the 
centre  of  a  rather  dense  endosperm. 

The  myoporines  are  allied  to  verbenacee, 
from  which  they  difier,  especially  in  having 
their  seeds  pendent,  and  furnished  with  a  thick 
endosperm.  The  family  consists  of  the  genera 
myoporuniy  bonttay  phclidiay  stenochihuy  and 
ei^emophila.  They  are  all  natives  of  New  Hol- 
land. The  avecennias  grow  on  the  shores  and 
among  water,  something  like  the  mangrove. 

LABiATiE,  Jussieu.  The  Labiate  form  one 
of  the  most  natural  families  in  the  vegetable 
kingdom.  They  are  herbaceous  plants,  or  some- 
times shrubs,  of  which  the  stem  is  square,  the 
leaves  simple  and  opposite,  the  flowers  grouped 
in  the  axillse  of  the  leaves,  and  thus  forming 
spikes  or  branched  racemes.  Their  calyx  is 
monosepalous,  tubular  and  irregular,  and    is 


divided  into  two  lips,  an  upper  and  a  lower. 
The  stamina  are  four  in  number,  and  didyna- 
mous :  sometimes  the  two  shorter  are  abortive. 
The  ovary,  which  is  applied  upon  a  hypogy- 
nous disk,  b  deeply  four-lobed,  and  much 
depressed  at  its  centre,  from  which  springs  a 
simple  style,  surmounted  by  a  bifid  stigma.  A 
transverse  section  of  the  ovary  presents  four 
cells,  containing  each  an  erect  ovule.  The  fruit 
is  composed  of  four  monospermous  akenia, 
enclosed  by  the  persistent  calyx.  The  seed  con- 
tains an  erect  embryo  in  the  centre  of  a  fleahy 
endosperm,  which  is  sometimes  very  thin. 

The  very  numerous  genera  of  this  flEunily  may 
be  divided  into  two  sections,  according  as  they 
have  two  or  four  stamina. 

Sect.  I.  Two  stamina:  Molvia^  rosmarinusy 
monarday  fycopus,  &c. 

Sect.  II.  Four  didynamous  stamina:  hetcmca, 
leonurusy  thymusy  baUoUty  marrubiumy  pklamisj 
saturejay  &c. 

The  plants  of  this  family  contain  an  aromatic 
volatile  oil,  camphor,  and  a  bitter  extractive, 
which  render  them  stomachic,  stimulant,  and 
tonic.  No  poisonous  or  deleterious  species  has 
been  found  amongst  them.  The  roots  of  sktcfy$ 
paltutris  are  eatable.  Many  species  are  used  as 
aromatics  in  food,  such  as  mint,  marjoram,  and 
basil.  From  otiiers  agreeable  perfrimes  are 
extracted,  as  thyme,  lavender,  mint,  and  roee^ 
mary. 

BoRAOiNBJS,  Jussieu.  The  boragine«are herbs, 
shrubs,  or  even  sometimes  tall  trees,  bearing 
alternate  leaves,  often  covered,  as  well  as  the 
stems,  with  very  stiff  hairs.  Their  flowers  form 
unilateral  spikes,  rolled  in  the  form  of  a  crosier 
at  their  summit,  often  aggregated,  and  forming 
a  kind  of  panicle.  Their  calyx  is  monosepal- 
ous, regular,  persistent,  and  five-lobed.  The 
corolla  is  monopetalous,  regular,  five-lobed,  and 
in  a  certain  number  of  genera  presents^  near  the 
throat,  five  projecting  appendages,  which  are 
hollow  within,  and  open  externally  at  their  baas^ 
The  five  stamina  are  inserted  at  the  upper  part 
of  the  tube  of  the  calyx,  and  alternate  with  the 
appendages  just  mentioned,  when  these  are  pre- 
sent. The  ovar}',  which  is  supported  upon  a 
hypogynous,  annular  and  sinuous  disk,  is  deeply 
four-lobed,  with  four  monospermous  cells,  and 
deeply  depressed  at  its  centre.  The  style  springs 
from  this  depression,  and  is  terminated  by  atwo- 
lobed  stigma.  The  fruit  is  composed  of  fonr 
monospermous  carpels,  which  are  more  rarely 
united,  and  form  a  dry  or  fleshy  finit,  with  two 
or  four  cells,  which  are  sometimes  oeseoui^  or 
with  only  one  cell  through  abortion.  The  seeds 
have  their  embryo  reversed  in  a  fleshy  bat 
very  thin  endosperm,  which  is  sometimes  want- 
ing. 

The  family  of  boragines  is  related  to  the 
labiate  in  the  structure  of  its  pistil,  which  is  the 


CONVOLVULACE^. 


C19 


saroe,  and  to  the  scrophuliuiiue.  But  it  is  dis- 
tingaished  from  the  former  hy  its  cylindrical 
stem,  alternate  leaves,  regular  corolla,  stamina 
five  in  number,  and  from  the  latter  by  the  struc- 
ture of  its  ovary  and  fruit. 

Among  the  genera  are  the  following. 

Sect.  I.  Genera  without  appendages  to  the 
corolla :  echiumy  lUhospermumy  pulnumarioy  onoi- 
moy  cwdia,  &c. 

Sect.  II.  Grenera  furnished  with  appendages : 
Symphytum^  fyccpsis,  anckiua^  borago,  cynogloa^ 
sum,  &c. 

Ventenat  proposed  separating  from  the  bora- 
ginefe  the  genus  eordioy  on  account  of  its  simple 
and  fleshy  fruit,  and  forming  of  it  a  family 
under  the  name  of  s^esienag.  Mr  Brown  thinks 
that  the  genera  hydrophylluniy  ellisioy  and  pha^ 
eelia,  which  have  a  capsular  fruit,  a  laige  homy 
endosperm,  and  compound  or  deeply-lobed  leaves, 
form  a  distinct  family,  which  he  names  hydro- 
phylke.  Lastly,  Professor  Schrader,  in  his  excel- 
lent memoir  on  the  boraginen,  proposes  to  divide 
them  into  three  distinct  orders:  boraffenstB, 
hydrcphyllecy  and  heliotropieeep. 

The  plants  of  this  family  are  common  in 
Europe,  and  the  north  of  Africa,  less  abundant 
in  India,  and  the  equatorial  regions,  and  not 
unfrequent  in  New  Holland ;  they  are  mucilagi- 
nous and  emollient,  but  possess  no  properties 
that  qualify  them  to  be  of  much  importance  as 
food  or  medicine ;  many  species  are  mere  weeds^ 
others  are  beautiful  ornamental  flowers.  The 
roots  of  (Mchusa  tinetoriay  lUhoapermum  iinctor- 
ium,  €mchu9a  virginieay  and  some  other  species, 
are  used  to  dye  a  red  colour.  Pure  nitre  has 
been  found  in  several  species. 

CoK  voLvuuLCR^  Jussicu  •  Herbftceous  or  suf- 
frutescent  plants^  often  voluble  and  climbing, 
having  alternate  leaves,  which  are  simple,  or 
more  or  less  deeply  lobed ;  axiUar  or  terminal 
flowers ;  a  monosepalous,  persistent  calyx,  with 
five  divisions ;  a  monopetalous,  regular  corolla, 
with  five  plicate  lobes ;  and  five  stamina  inser- 
ted into  the  tube  of  the  corolla.  The  ovary  is 
simple  and  free,  supported  upon  a  hypogynous 
disk,  and  has  from  two  to  four  cells  containing 
a  small  number  of  ovules.  The  style  is  simple 
or  double.  The  fruit  is  a  capsule  having  from 
one  to  four  cells,  usually  containing  one  or  two 
seeds,  attached  towards  the  base  of  the  dissepi- 
ments. It  opens  into  two  or  four  valves,  the 
edges  of  which  are  applied  upon  the  dissepi- 
ments which  remain  in  place.  More  rarely  the 
capsule  remains  closed,  or  opens  into  two  super- 
imposed valves.  The  embryo,  of  which  the 
cotyledons  are  flat  and  plicate,  is  rolled  upon 
itself,  and  placed  in  the  centre  of  a  soft  and  as  it 
were  mucilaginous  endosperm. 

The  essential  character  of  this  family  consists 
in  its  capsule,  the  sutures  of  which  correspond 
to  the  dissepiments.    This  character  being  want- 


ing in  some  genera  formerly  united  with  the 
convolvulacee,  such  as  hydriieay  fiama,  soffonea, 
and  diapenHa^  Mr  Brown  has  proposed  forming 
them  into  a  distinct  family  under  the  name  of 
hydroleaceoe.  The  principal  genera  of  the  con- 
volvulacete  are  convoltuhu^  ipomaeay  ctueuta, 
evohulwy  creisctj  &c. 

The  roots  are  generally  acrid  and  purgative. 
Jalap  is  obtained  from  convolvultu  jalapa^  and 
scammony  from  e.  settmmonict.  The  root  of  c. 
pandurahu  is  used  as  a  purgative  in  North 
America,  and  those  of  many  other  species  pos- 
sess the  same  properties.  On  the  other  hand, 
those  of  the  sweet  potato  (e.  batatas  J  and  edulis 
are  articles  of  food.  Several  species  are  garden 
flowers. 

Poi£MONiAC£JE,Jussieu.  Herbaceous  or  woody, 
sometimes  twining  plants,  furnished  with  alter- 
nate or  opposite  leaves^  often  divided  and  pinna- 
tifid,  and  axiUar  or  terminal  flowers,  forming 
branched  racemes.  Each  flower  is  composed  of 
a  five-lobed,  monoaepalous  calyx ;  a  regular,  sel- 
dom irregular,  monopetalous  corolla,  with  five 
more  or  less  deep  divisions ;  ^ye  stamina  inser- 
ted into  the  corolla ;  an  ovary  applied  upon  a 
disk  which  is  oflen  spread  out  at  the  bottom  of 
the  flower  and  lobed.  This  ovary  has  three  cells, 
containing  one,  or  more  frequently  several 
ovules.  The  style  is  simple,  terminated  by  a 
trifid  stigma.  The  fruit  is  a  three-celled  cap- 
sule, opening  by  three  valves,  which  are  septi- 
ferous  on  the  middle  of  their  inner  face,  or  only 
bear  the  impression  of  the  dissepiment,  which 
remains  untouched  at  the  centre  of  the  capsule. 
The  seeds  have  an  erect  embryo  in  the  centre  of 
a  fleshy  endosperm. 

This  family  is  in  some  measure  intermediate 
between  the  convolvulaces  and  bignouiaceie.  It 
difiers  from  the  former  in  having  its  valves  sep- 
tiferous  in  the  middle  of  their  inner  surface,  and 
not  contiguous  at  tlieir  margins  over  the  disse- 
piments, and  in  its  erect  embryo  ;  from  the  lat- 
ter, in  having  the  corolla  almost  always  regular, 
the  ovary  three-celled,  its  valves  septiferous,  &c. 
The  genera  which  compose  this  family  are  in 
small  number :  polemoniumj  phlox,  cantuay  bon- 
plandioy  and  probably  cobaa.  They  are  natives 
of  the  mountainous  parts  of  Europe.  Some  are 
showy  plants  but  possess  no  remarkable  pro- 
perties. 

BiONONiACE^,  Jussieu.  Bignoniaceaey  and 
PedaHne^y  Brown.  Trees,  shrubs,  or  more 
rarely  herbaceous  plants,  with  the  stem  often 
sarmentose  and  fumislied  with  cirri.  The  leaves 
are  commonly  opposite  or  temate,  rarely  alter- 
nate, usually  compound.  The  flowers,  which 
are  terminal,  or  axillar,  and  variously  grouped, 
have  a  monosepalous,  often  persistent,  five-lobed 
calyx,  a  monopetalous  corolla,  more  or  less  irre- 
gular, and  with  five  divisions.  The  stamina  are 
commonly  four  and  didynamous,  accompanied 
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by  a  sterile  filament,  which  is  the  indication  of 
a  fifth  abortive  stamen.  In  some  genera  the 
five  stamina  are  equal,  or  two  only  are  fertile. 
The  ovary,  which  is  placed  upon  a  hypogynous 
disk,  presents  one  or  two  cells  usually  containing 
several  ovules.  The  style  is  simple  and  termi- 
nated by  a  bilamellate  stigma.  The  fruit  is  a 
capsule  with  one  or  two  cells,  opening  by  two 
valves  opposite  to  the  dissepiment.  In  some 
rare  cases  the  fruit  is  fleshy,  or  hard  and  inde- 
hiscent.  The  seeds,  which  are  often  maigined 
with  a  membranous  wing  all  round,  contain 
beneath  their  proper  integument  an  erect  embryo, 
destitute  of  endosperm. 

The  principal  genera  of  this  family  are  bigna- 
nia,  caialpa,  jacaranda^  tecoma,  &c.,  of  which 
the  seeds  are  winged ;  and  sesamum,  martynioy 
and  craniolariay  of  which  the  seeds  are  wing- 
less. They  are  generally  tropical  plants  and 
have  showy  ornamental  flowers.  Bignonia  radi- 
cans  is  a  beautiful  climbing  plant,  and  the  jacar- 
andas  have  lai^  blue  and  purple  flowers,  with 
elegant  leaves.  Their  wood  is  said  to  resist  the 
attacks  of  worms. 

GsNTiANEiK,  Jussieu.  Nearly  all  the  genti- 
anse  are  herbaceous  plants,  rarely  frutescent, 
bearing  smooth,  entire,  opposite  leaves.  Flowers 
solitary,  terminal  or  axillar,  or  collected  into 
simple  spikes.  Calyx  monosepalous,  often  per- 
sistent, with  five  divisions.  Corolla  monopetal- 
ous,  regular,  commonly  with  five  lobes,  which 
are  imbricated  previous  to  their  development. 
The  stamina  are  of  the  same  number  as  the  divi- 
sions of  the  corolla,  and  alternate  with  them. 
The  ovary,  sometimes  contracted  and  in  a  man* 
ner  fusiform  at  its  base,  has  a  single  cell,  con- 
taining a  great  number  of  ovules  attached  to  two 
parietal  and  sutural  trophosperms,  bifid  on  the 
inner  side.  The  style  is  simple  and  deeply 
bipartite  ;  each  division  bearing  a  stigma.  The 
fruit  is  a  one-celled  capsule,  containing  a  very 
great  number  of  seeds.  It  opens  by  two  valves, 
the  edges  of  which  ai-e  more  or  less  inflected  to 
meet  the  trophosperms.  The  seeds  are  generally 
very  small,  and  their  embryo,  which  is  erect,  is 
contained  in  the  axis  of  a  fleshy  endosperm. 

This  family  is  well  characterized  by  its  gene- 
ral appearance,  its  opposit<e  entire  leaves,  and 
their  glaucous  green  colour.  It  is  allied,  on  the 
one  hand,  to  the  proteaceie,  fi*om  which  it  dif- 
fers in  its  opposite  leaves,  its  two>celled  ovaries, 
and  the  peculiar  mode  of  dehiscence  of  its  cap- 
sule ;  and,  on  the  other  hand,  to  the  scrophul- 
arinea?,  which,  however,  are  easily  distinguished 
by  their  irregular  corolla,  their  four  dldynamous 
stamina,  and  the  dehiscence  of  their  fhiit.  Of 
the  genera  of  this  family  we  may  mention  gen- 
tiana,  erythrcea^  ehironiay  exacum,  villarsia,  and 
menyanthes.  The  two  last  are  remarkable  for 
their  alternate  leaves,  which  are  temate  in  meny^ 


They  are  all  pretty  planta,  but  are  finer  in 
their  wild  state  than  when  cultivated.  In  their 
properties  they  are  generally  bitter,  stoiuachic, 
and  tonic.  The  roots  of  gentiana  luteoy  purpa- 
rea,  rtdfra,  and  amarillay  are  employed  aa  sodi. 
Menyanthes  tri/oliata  is  also  intensely  bitter,  as 
is  viUareia  nymphoidee.  Erythrtpa  cenUmrium 
and  latifolia  yield  an  intense  bitter,  less  nau- 
seous than  tliat  of  most  others. 

Apoctnea,  Jussieu.    Apoeyne€B  and  Asdqpi- 
odedB,  Jussieu.    Strychnecpy  Jussieu.    The  apo- 
cynes  are  very  different  in  their  aspect.     They 
are  herbaceous  plants,  shrubs,  or  even  tall  trees, 
and  generally  lactescent.    Their  leaves  are  sim- 
ple and  opposite,    flowers  axillar  or  terminal, 
solitary   or  variously  aggregated.     The  calyx 
monosepalous,  with  five  divisions,  sometimeH 
spi^ading,  sometimes  tubular.     Corolla  roono- 
petalouB,  regular,  of  very  diversified  form,  some- 
times presenting  five  concave,  petaloid  appenda- 
ges, which  spring  from  the  tliroat  of  the  corolla, 
and  are  in  part  united  to  the  stamina,  which  axe 
five  in  number,  sometimes  firee  and  distinct, 
sometimes  united  by  the  filaments  and  antheiv, 
and  forming  a  kind  of  tube  which  covers  the 
pistil,  and  is  often  united  at  its  summit  to  the 
stigma.    The  anthers  are  two-celled,  and   the 
pollen  which  they  contain  is  pulverulent  in 
those  whose  stamina  are  free,  and  in  solid  maaaes 
of  the  same  form  as  the  interior  of  tlie  cell  in 
those  in  which  the  stamina  are  united.    Each 
pollen-mass  is  terminated  at  its  sammit  by  a 
gland,  which  is  united  to  that  of  the  pollen-mass 
next  to  it.    Two  free  ovaries,  applied  upon  a 
hypogynous  disk,  united  together  by  their  inner 
side  or  only  by  their  summit,  present  each  a 
ceU  which  contains  a  great  number  of  ovules 
placed  at  their  inner  suture.    The  two  styles  are 
sometimes  united  into  one,  and  terminate  in  a 
more  or  less  discoid,  sometimes  cylindrical  and 
truncate  stigma.    The  fruit  is  a  sim pie  or  double 
follicle ;  more  i*arely  it  is  fleshy  and  indehiscent. 
The  seeds,  which  are  attached  to  a  sutural  tro- 
phosperm,  are  naked  or  crowned  by  a  pappua 
They  contain  in  a  fleshy  or  homy  endosperm  a 
straight  embr^^o. 

This  family  has  been  divided  by  Mr  Brown 
into  two : 

1 .  The  true  Apocyne^,  which  have  tlie  corolla 
destitute  of  appendages,  and  the  poUen  p6wde^}^ 
Such  are  the  genera  apoqynum,  vinca^  ramoaijia^ 
arduiniay  neriuniy  &c. 

2.  The  AscLEPiAnSiB,  the  corolla  of  which  is 
furnished  with  an  appendage,  and  the  pollen  in 
solid  masses,  as  in  the  orchideie.  Such  aro  the 
genera  <uclepiasy  hqyay  eynanchum,  &c. 

Their  properties  aro  acrid,  stimulating,  or 
narcotic,  frequently  highly  poisonous.  Kux 
vomica  Is  the  seed  of  a  species  of  ttryehno*  of 
that  name.  The  seed  of  eet^bera  tangkin  is  a 
violent  poison,  as  is  that  of  many  other  species. 
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IVLuiy  of  these  plants,  howerer,  are  employed  as 
purg^atiyes,  diaphoretics,  tonics,  and  febrifuges, 
and  others  as  articles  of  food.  It  is  probable 
that  when  their  properties  are  better  known, 
they  will  be  found  to  be  of  eminent  service  in 
medicine  and  domestic  economy. 

Sapotrs,  Jussieu.  Trees  or  shrubs  all  extra- 
European  and  for  the  most  part  inter-tropical. 
Their  leaves  are  alternate,  entire,  persistent,  and 
coriaceous;  their  flowers  hermaphrodite  and 
axillar.  Calyx  persistent,  monosepalous.  Cor- 
olla monopetalous,  regular,  with  lobes  equal  in 
number  to  those  of  the  calyx,  double  or  triple. 
The  stamina  are  in  definite  number :  some  of 
them,  of  the  same  number  as  the  lobes  of  the 
calyx,  and  opposite  to  the  petals,  are  fertile ;  the 
rest,  alternate  with  the  others,  sterile.  The 
ovary  has  several  cells,  containing  each  an  erect 
ovule.  The  style  is  terminated  by  a  generally 
simple,  sometimes  lobed  stigma.  The  fruit  is 
fleshy,  with  one  or  several  monospermous,  some- 
times bony  cells.  The  embryo  is  erect,  and  is 
contained  in  a  fleshy  endosperm,  which  is  rarely 
wanting. 

The  genera  of  this  family  are  ackras,  tnimts- 
sopsy  syderoxyUmy  imbricaria,  lacuma,  &c.  It  is 
closely  allied  to  the  ebenaceie,  which  difi^er  from 
it  in  having  their  flowers  generally  unisexual, 
their  stamina  disposed  in  two  series,  their  style 
divided,  and  their  seeds  pendent. 

The  fruits  of  some  species. contain  a  thick  oil 
used  for  domestic  purposes.  Those  of  others  are 
sweet  and  used  as  food.  To  this  family  the 
famous  cow-tree  of  India  is  supposed  to 
belong. 

MrRsiNEiE,  Brown.  Ardisiaeece,  Jussieu. 
OphiospermicB,  Ventenat.  The  myrsinee  are  trees 
or  shrubs,  with  alternate,  very  rarely  opposite 
or  temate  leaves,  which  are  glabrous,  coriaceous, 
entire  or  toothed,  and  destitute  of  stipules.  The 
flowers  are  disposed  in  racemes  or  a  kind  of 
umbels,  or  are  simply  grouped  in  the  axilla  of 
the  leaves,  or  at  the  summit  of  the  twigs.  They 
are  hermaphrodite,  rarely  unisexual.  Their 
calyx  is  generally  persistent,  with  four  or  five 
deep  divisions.  Their  corolla  is  monopetalous, 
regular,  with  four  or  five  lobes.  The  stamina^ 
equal  in  number  to  the  lobes  of  the  corolla,  and 
sometimes  monadelphous,  are  attached  to  the 
base  of  the  lobes,  and  are  opposite  to  them. 
The  filaments  are  short,  the  anthers  sagittate. 
The  ovary  is  free,  unilocular,  containing  a  vari- 
able number  of  ovules  inserted  upon  a  central 
trophosperm,  in  which  they  are  sometimes  more 
oi^less  deeply  immersed.  The  style  is  simple, 
terminated  by  a  simple  or  lobed  stigma.  The 
fruit  is  a  kind  of  dry  drupe,  or  a  berry  contain- 
ing frt>m  one  to  four  seeds.  The  seeds  are  pel- 
tate, with  their  hilnm  concave ;  their  simple 
integument  covering  a  fleshy  or  homy  endo- 
sperm, in  which  iscontained  a  cylindrical  embryo, 


little  curved,  and  placed  transversely  to  the 
hilum. 

This  family  is  closely  related  to  the  sapotefe 
and  ebenace«,  in  its  general  aspect,  and  in  seve- 
ral of  its  characters.  On  the  other  hand,  the 
structure  of  its  ovary,  and  the  circumstance  of 
the  stamina  being  opposite  to  the  lobes  of  the 
corolla,  give  it  some  afiinity  to  the  primulacee. 
The  genera  which  compose  the  family  of  myr- 
sinese  are  the  following :  myrnne,  ardisia,  jitc- 
^wma,  samara,  toalleniay  and  asgicera.  These 
species  are  natives  of  tropical  climates,  and  are 
showy  plants  in  the  greenhouse  and  stove. 

Ebenace^  Rich.  Chtyacane^y  Jussieu.  This 
family  is  composed  of  trees  or  shrubs,  which  are 
not  lactescent,  and  of  which  the  wood  is  very 
hard,  and  often  of  a  dark  colour  in  the  centre. 
Their  leaves  are  alternate,  entire,  often  ceriace- 
ous,  and  shining.  The  flowers  are  generally 
axillar,  rarely  hermaphrodite,  most  commonly 
polygamous.  Their  calyx  is  monosepalous,  with 
three  or  six  equal  and  persistent  divisions.  The 
corolla  is  regular,  monopetalous,  its  limb  with 
three  or  six  imbricated  divisions.  The  stamina 
are  in  definite  number,  sometimes  inserted  upon 
the  corolla,  sometimes  immediately  hypogynous. 
They  are  in  double  or  quadruple  the  number  of 
the  divisions  of  the  corolla,  very  rarely  in  equal 
number,  and  then  alternating  with  them.  Most 
commonly  the  stamina  are  disposed  in  two  rows, 
and  have  their  anthers  linear-lanceolate,  and  two- 
celled.  The  ovary  is  free,  sessile,  with  several 
cells  containing  each  one  or  two  pendent  ovules. 
The  style  is  divided,  more  rarely  simple ;  the 
stigmas  are  simple  or  bifid.  The  fruit  is  a  glo- 
bular berry,  sometimes  opening  in  a  nearly  regu- 
lar manner,  and  containing  a  small  number  of 
compressed  seeds.  Their  tegument  covers  a  car- 
tilaginous endosperm,  in  which  is  an  embryo 
having  the  same  direction  as  the  seed. 

As  now  limited,  the  family  of  ebenaces  is 
composed  of  the  genera  diospyrosy  royenay  para- 
leoy  &c.  It  is  related  to  the  sapotese,  but  these 
have  their  stamina  of  the  same  number  as  the 
divisions  of  the  corolla,  to  which  they  are  oppo- 
site, and  besides,  present  several  other  distinc- 
tive characters. 

Diospyros  virginiana  affords  fruits  which  are 
eatable  when  perfectly  ripe ;  but  the  family,  in 
general,  is  remarkable  only  for  the  hardness  of 
the  wood  which  it  afibrds. 

SttracEuS,  Rich.  I^fmphcem,  Jussieu.  This 
little  family  contains  trees  or  shrubs  with  alter- 
nate leaves,  destitute  of  stipules,  and  axillar, 
sometimes  terminal  flowers.  The  calyx  is  free, 
or  adherent  to  the  inferior  ovary,  its  limb  entii*e 
or  divided.  The  corolla  is  monopetalous  and 
regular.  The  stamina,  which  vary  from  six  to 
sixteen,  are  free  or  monadelphous  at  their  base. 
The  ovary  is  sometimes  superior,  sometimes 
inferior,  commonly  with  four  cells,  separated  by 
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very  thin,  membranous  dissepiments.  Each  of 
these  cells  commonly  contains  four  ovules 
attached  to  the  inner  angle  of  the  cell,  and  of 
which  two  are  erect,  two  reversed.  The  style 
is  simple,  terminated  by  a  very  small  simple 
stigma.  The  fruit  is  slightly  fleshy.  It  con- 
tains from  one  to  four  bony  and  more  or  less 
irregular  nucules.  The  seed  is  formed  of  a  pro- 
per integument,  and  a  fleshy  endosperm,  which 
contains  a  cylindrical  embryo,  having  the  same 
direction  as  the  seed. 

This  family  is  composed  of  only  a  few  genera, 
halesic^  s^iplocosy  styrcuD,  aUtoniay  and  eiponima. 
It  differs  from  the  ebenaceie  in  having  a  perigy- 
nous  insertion,  a  quadrilocular  ovary  with  four 
ovules,  two  erect  and  two  reversed,  and  a  simple 
style^ 

The  gum  resins  storax  and  benzoin  are  obtained 
from  styrax  officinalis  and  benzoin, 

ERiciNEiE.  This  family  consists  of  shrubs 
and  small  trees,  of  elegant  forms,  having  in  gene- 
ral simple,  alternate  leaves,  rarely  opposite,  ver- 
ticillate  or  very  small,  and  in  the  form  of  imbri- 
cated scales.  Their  inflorescence  is  very  varia- 
ble. The  monosepalous  calyx  is  sometimes  free, 
sometimes  adherent  to  the  ovary,  which  is  then 
inferior,  with  five  divisions,  which  are  some- 
times so  deep,  iha^  it  appears  formed  of  distinct 
sepals.  The  corolla  is  monopetalous,  regular, 
with  four  or  five  lobes,  sometimes  with  four  or 
five  distinct  petals.  The  stamina,  which  are 
generally  double  the  number  of  the  divisions  of 
the  corolla,  have  their  filaments  free,  rarely  con- 
nected at  their  base.  The  anthers  are  introrse, 
one-celled  or  two-celled,  sometimes  terminated 
by  two  horn-shaped  appendages  at  their  summit 
or  base,  and  generally  opening  b}"  a  hole  near  their 
summit.  These  stamina  are  generally  attached 
to  the  corolla ;  but  sometimes  they  are  immedi- 
ately hypogynous.  The  ovary  is  inferior  or 
free ;  in  the  latter  case,*  it  is  sessile  at  the  bottom 
of  the  flower,  or  applied  upon  a  hypogynous 
disk,  which  is  more  or  less  prominent^  and 
sometimes  has  the  form  of  lobes  or  scales.  It 
has  from  three  to  five  cells,  each  containing  a 
considerable  number  of  ovules  attached  at  their 
inner  angle.  The  style  is  simple,  terminated  by 
a  stigma  having  as  many  lobes  as  the  ovary  has 
cells.  The  fruit  is  a  berry,  or  more  commonly 
a  capsule,  sometimes  crowned  by  the  limb  of  the 
calyx,  and  opening  by  as  many  valves  as  there 
are  cells.  Sometimes  each  of  these  valves  car- 
ries with  it  one  of  the  dissepiments  on  the  mid- 
dle of  its  inner  &oe  and  sometimes  the  dehis- 
cence takes  place  opposite  each  dissepiment. 
The  seeds  are  composed  of  a  fleshy  endosperm, 
in  the  middle  of  which  is  an  axile,  cylindrical 
embryo,  having  the  same  direction  as  the  seed. 

The  rhodoraceas  of  Jussieu  di£Fer  from  the 
oricineo  only  in  their  capsule,  the  valves  of  which 
carry  with  them  the  dissepiments  on  the  middle 


of  their  inner  surface,  whereas  in  the^ericinee  in 
general  the  dehiscence  takes  place  opposite  the 
dissepiments.    This  family  is  divided  into 

1.  Vaccinia:  ovary  inferior.  Vaednimm, 
esealloniay  gaylussacciay  &c. 

2.  ERiciNEiE:  ovary  free,  disk  hypogynous, 
anthers  bilocular.  Erica^  rhododendron,  rkth- 
dora,  ledumy  clethrOy  arbutusy  andromeda,  &c. 

3.  EPACRiDEiE :  ovary  free,  disk  in  the  form  of 
five  hypogynous  scales,  anthers  unilocular. 
EpacriSy  gtyphelitiy  leucopoffotiy  &c. 

The  berries  of  the  vaccinise  are  generally 
eatable.  The  bark  and  leaves  are  slightly  astrin- 
gent. The  ericao  are  astringent  and  diuretic. 
The  rhododmdra  and  agalea  are  acrid  and  poi- 
sonous.   All  the  species  are  ornamental  plants. 

GEssNERiACEiE,  Rich.    These  are  herbaceous 
plants,  rarely  shrubby  at  their  base,   bearing 
opposite  or  alternate  leaves,  and  axillar  or  ter- 
minal flowers.    The  calyx  is  monosepalous,  per- 
sistent, with  five  divisions,  adhering  by  its  base 
to  the  ovary,  which  is  generally  inferior.    The 
corolla  is  monopetalous,  irregular,   with   five 
unequal  lobes  sometimes  forming  two  lips.    The 
stamina  are  two  or  four,  inserted  upon  the  cor- 
olla.   The  ovary  is  either  inferior  or  free :  in  the 
former  case,  it  is  crowned  by  an  epigynous  oilen 
lobed  disk ;  in  the  latter  case,  the  disk  is  hypo- 
gynous and  often  lateral.    The  style  is  simple, 
terminated  by  a  simple  stigma,  concave  in  its 
centre.    The  ovary  has  a  single  cell  in  which 
the  numerous  ovules  are  attached  to  two  parietal 
trophosperms,  branched  on  the  side  of  the  cell. 
The  fruit  is  either  fleshy  or  dry,  and  forms  a 
unilocular  capsule  opening  by  two  valves. 

CAMPANULACELfi,  Jussieu.  The  Campanulaoea» 
are  commonly  herbaceous  or  shrubby  plants, 
generally  abounding  in  a  white  and  bitter  juice. 
Their  leaves  are  alternate  and  entire,  rarely 
opposite.    Their  flowers  form  spikes,  thyrsi,  or 
capitula.    They  have  a  monosepalous  calyx, 
with  four,  five,  or  eight  persistent  divisions,  and 
a  regular  or  irregular  monopetalous  bell-shaped 
corolla,  having  its  limb  divided  into  as  many 
lobes  as  there  are  divisions  to  the  calyx,  some- 
times  as  if  two-lipped.    The  stamina,  five  in 
number,  are  alternate  with  the  lobes  of  the  cor- 
olla    Their  anthers  are  free,  or  brought  toge- 
ther in  the  form  of  a  tube.    The  ovary  is  infe- 
rior or  semi-inferior,  with  two  or  more  poly- 
spermous  cells.    The  style  is  simple,  terminated 
by  a  lobed  stigma,  sometimes  surrounded  by 
hairs  or  a  kind  of  cupuliform  cavity.    The  fruit 
is  a  capsule  crowned  by  the  limb  of  the  calyx, 
with  two  or  more  cells,  opening  either  by  means 
of  holes  which  are  formed  near  the  upper  part, 
or  by  incomplete  valves,  which  cany  along  with 
them  part  of  the  dissepiments  on  the  middle  of 
their  inner  surface.    The  seeds,  which  are  very 
small  and  very  numerous,  contain  an  axile  and 
erect  embryo  in  a  fleshy  endosperm. 
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This  family  is  divided  into — 

1.  Campanttxacba. — Corolla  regular,  stamina 
distinct,  capsule  with  two  polyspermous  cells,  as 
campanula,  phyteuma^  prismaiocarpusy  jasumey 
&c. 

2.  Ix>BEiJACEiE,  Rich. — Corolla  irregular,  sta- 
mina united  hy  the  anthers,  stigma  surrounded 
by  hairs,  as  lobelioy  fysipomia,  &c. 

3.  GrooDENOTiBiE,  Brown. — Corolla  irregular, 
stamina  free  or« united  by  the  anthers,  stigma 
surrounded  by  a  kind  of  cup,  a  bilocular  cap- 
sule, or  a  monospermous  nut,  as  goodenovia^ 
emhalesy  lechenaultia,  &c. 

4.  STTLiDiEifi,  Brown. — Corolla  iri-egular;  two 
stamina,  of  which  the  filaments  are  confounded 
with  the  style,  and  form  a  kind  of  central 
column;  stigma  situated  between  the  two 
anthers ;  capsule  bilocular,  bivalve,  as  stylidium^ 
leuivenhoeJtiay  &c. 

The  roots  and  young  shoots  of  campanula 
rapuneulus  and  phyteuma  spicata,  are  eaten. 
The  lobeliaces  are  acrid  and  frequently  poison- 
ous. Lobelia  inflata  is  a  powerful  emetic  and 
diaphoretic,  but  produces  great  debility.  Lobelia 
Umgijlora  is  extremely  violent  in  its  operation. 
The  properties  of  many  are  unknown.  Several 
of  the  genera  are  ornamental  flowers. 

Stnanthbrb^,  Rich.  Cichoraeeafy  cofymM- 
fercB,  and  cynarocephake,  Jussieu.  CompoHUs 
of  Authors.  This  great  iamily  is  one  of  the  best 
defined  and  best  characterized  in  the  vegetable 
kingdom.  It  comprehends  herbaceous  plants, 
shrubs,  or  even  small  trees.  Their  leaves  are 
commonly  alternate,  rarely  opposite.  Their 
flowers,  which  are  generally  small,  form  capitula 
or  calathidia,  which  are  hemispherical,  globular, 
or  more  or  less  elongated.  Each  capitulum  is 
composed:  1st,  Of  a  common  receptacle,  tliick 
and  sometimes  fleshy,  convex  or  concave,  which 
has  received  the  names  of  phoranthium  and  cli- 
nanthium;  2dly,  Of  a  common  involucre  which 
surrounds  the  capitulum,  and  is  composed  of 
scales,  the  form,  number,  and  disposition  of 
which  vary  in  the  different  genera;  3dly,  Of 
small  scales  or  hairs,  which  are  frequently  found 
on  the  receptacle  at  the  base  of  each  flower. 
The  flowers  which  form  the  capitula  are  of  two 
kinds:  some  present  a  regular,  monopetalous 
funnel-shaped  corolla,  generally  with  five  regu- 
lar lobes,  and  are  named  florets,  flosculi;  others 
liave  an  irregular  corolla,  thrown  to  one  side  in 
the  form  of  a  strap,  and  are  named  semiflorets, 
semiflosculi.  Sometimes  the  capitula  are  com- 
posed exclusively  of  florets,  sometimes  exclu- 
sively of  semiflorets,  and  sometimes  their  centre 
is  occupied  by  florets,  and  their  circumference  by 
semiflorets.  Each  flower  presents  the  following 
organization :  The  cal^-x,  which  is  adherent  to 
the  ovary,  has  its  limb  entire,  membranous, 
toothed,  and  formed  fof  scales  or  hairs  ;  the  cor- 
olla monopetalous,  regular  or  iiTcgular;   five 


stamina  with  distinct  filaments,  but  with  the 
anthers  united,  and  forming  a  tube  through 
which  passes  a  simple  style,  terminated  by  a 
bifid  stigma.  The  fruit  is  an  akenium,  naked  at 
its  summit,  or  crowned  by  a  membranous  mar- 
gin, small  scales,  or  a  tuft  of  simple  or  feathery 
hairs,  which  is  sessile  or  stipitate.  The  seed  is 
erect,  containing  a  homotrope  embryo,  without 
endosperm. 

This  family,  which  has  much  engaged  the 
attention  of  botanists,  may  be  divided  into  three 
principal  tribes. 

1.  The  CYNAROCEPHAi.iE,  of  which  all  the 
flowers  axeflosculi,  and  which  have  their  rece^ 
tacle  furnished  with  numerous  hairs  or  alveolae, 
the  style  enlarged,  and  furnished  with  hairs 
under  the  stigma.  Such  are  the  genera  cartha- 
mus,  carduus,  cynara,  centaurea,  onopordum,  &c. 

2.  The  CiCHOKACBiE,  of  which  all  the  flowers 
are  semiflosculi.  Such  are  the  genera  lactuca, 
cichorium,  sonchus,  kieracium,  prenanthes,  &c. 

3.  The  CoRYMBiFERiE,  of  which  the  capitula 
are  generally  composed  of  flosculi  at  the  centre, 
and  semiflosculi  at  the  circumference,  as  helian- 
thus,  chrysamtkemum,  anihemis,  matricaria,  &c. 

The  synanthereie  are  generally  bitter,  and  more 
or  less  stimulant  and  tonic.  The  cinarocephala) 
abound  in  bitter  extractive,  an<)^many  of  them 
have  consequently  been  used  as  stomachics  and 
tonics ;  such  as  carduus  benedictus,  c.  marianus* 
&c.  Arctium  lappa  is  diaphoretic  and  diuretic. 
The  young  leaves  possess  little  bitterness,  and 
may  be  used  as  salad.  The  seeds  are  oily  and 
aperient.  The  cichoracese  have  a  milky,  bitter, 
narcotic  juice,  which,  when  inspissated,  resem- 
bles opium  in  its  action.  Lactuca  virosa  and 
sylvestris,  and  cichorium  intybus,  are  more  espe- 
cially remarkable  for  this  narcotic  juice.  Cul- 
tivation deprives  these  plants  of  their  bitter 
quality,  and  rendei-s  them  eatable,  as  is  the  case 
with  the  common  lettuce.  Others,  by  being 
blanched,  are  rendered  palatable,  and  are  com- 
mon articles  of  food.  The  corymbiferaa  resem- 
ble the  cynarocephalffi  in  their  properties.  Tus- 
siiago  far/ara,  eupcUorium  perfoliatum,  inula 
helenium,  and  common  chamomile,  ai'e  stom- 
achic, stimulant,  and  tonic.  They  contain  a 
resinous  principle  combined  with  bitter  extrac- 
tive. Others,  in  which  the  resinous  matftr  pre- 
dominates, are  used  as  anthelmintics  and  eme- 
nagognes,  as  artemisia,  tanacetum,  and  santolina, 

CALYCEREiE,  Rich.  Hcrbaceous  plants,  bear- 
ing a  considerable  resemblance  to  the  scabiosae 
in  their  general  aspect.  Their  stem  bears  alter- 
nate leaves,  often  divided  and  pinnatifid.  The 
flowers  are  small,  and  form  globular  capitula, 
surrounded  by  a  common  involucre.  The  recep- 
tacle which  bears  the  flowers  is  furnished  with 
foliaceous  scales,  which  are  sometimes  united  to 
the  flowers,  so  as  not  to  be  distinct  from  them. 
The  calyx  is  adherent  to  the  inferior  ovary,  and 
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the  divisions  of  its  limb  are  sometimes  rigid  and 
spinous.  The  corolla  is  monopetalous,  tubular, 
infundibuliform,  and  regular ;  beneath  the  five 
stamina  are  five  nectariferous  glands.  These 
stamina  are  connected  both  by  their  filaments 
and  anthers,  and  form  a  cylindrical  tube,  each 
anther  opening  by  its  inner  surface.  The  infe- 
rior ovary  has  a  single  cell,  from  the  summit  of 
which  hangs  a  reversed  ovule.  The  summit  of 
the  ovary  pi-esents  an  epigynous  disk,  and  a  sim- 
ple style  teiminated  by  a  hemispherical  stigma. 
In  the  genus  acicarpha,  all  the  flowers  are  united 
together  by  their  ovaries.  The  fruit  is  an  ake- 
nium  crowned  by  the  spinous  teeth  of  the  calyx. 
The  seed  presents  beneath  its  proper  integument 
an  endosperm,  containing  an  embryo  which  is 
reversed  like  the  seed. 
DiPSACEiE,  De  Candolle.  Stem  herbaceous ;  leaves 
opposite,  without  stipules ;  flowers  collected  into 
hemispherical  or  globular  capitula,  accompanied 
at  their  base  by  an  involucre  of  several  leaflets. 
The  calyx  is  double ;  the  outer  monopetalous, 
free,  entire  or  divided  into  naiTow,  setaceous 
segments ;  the  inner  adherent  to  the  ovary,  and 
terminated  by  an  entire  or  divided  limb.  The 
corolla  is  monopetalous,  tubular,  ^  ith  four  or 
five  unequal  divisions.  The  stamina  are  of  the 
same  number  as  the  divisions,  and  alternate  with 
them.  The  ovary  is  inferior,  with  a  single  cell, 
containing  a  single  pendent  ovule.  The  style 
and  stigma  are  simple.  The  fruit  is  an  akenium 
crowned  by  the  limb  of  the  calyx,  and  enveloped 
in  the  outer  calyx.  The  seed  is  pendent,  and  its 
embryo,  which  has  the  same  direction,  is  placed 
in  a  rather  thin  fleshy  endosperm. 

De  Candolle  has  removed  from  this  family 
such  as  Jussieu  left  it,  the  genus  Valeriana,  and 
some  others,  to  form  of  them  the  family  of  val- 
erianeae,  which  di fleers  from  the  true  dipsaceeo,  in 
not  having  the  flowers  collected  into  capitula,  in 
its  simple  calyx,  its  lobed  stigma,  &c. 

In  their  general  aspect,  and  especially  in  their 
inflorescence,  the  dipsacese  have  some  resem- 
blance to  the  synantherese,  but  they  differ  from 
them  in  having  the  calyx  double,  the  anthei-s 
free,  and  the  seed  reversed.  The  principal  gen- 
era of  this  family  are :  dipgacuSy  scaJnom,  and 
knatUia, 

The  root  of  gcabiosa  succisa  is  astringent. 

Valeri  ANEiE,  De  Candolle.  Herbaceous  plants, 
with  opposite,  simple,  or  more  or  less  deeply 
incised  leaves,  and  flowers  destitute  of  a  calycu- 
lus,  usually  disposed  in  tenninal  clusters  or 
panicles.  Their  calyx  is  simple,  adherent  to  the 
ovary,  and  having  its  limb  toothed  or  involute, 
and  forming  an  entire  mai^gin.  The  corolla  is 
monopetalous,  more  or  less  irregular,  and  some- 
times spurred  at  its  base,  and  five-lobed.  The 
stamina  vary  from  one  to  ^ve,  and  are  alternate 
with  the  lobes  of  the  corolla.  The  ovary  is  one- 
celled:  sometimes  there  are  two  other  empty 


cavities  or  false  cells,  so  that  the  ovary 
trilocular.  The  cell  contains  a  single  pende&i 
ovule.  The  style  is  simple,  commonly  termi- 
nated by  a  trifid  stigma.  The  fruit  is  an  ake- 
nium, crowned  by  the  teeth  of  the  calyiLy  or  by 
a  feathery  pappus,  formed  by  the  unrolling  of 
the  limb.  The  seed  contains  an  embryo  desti- 
tute of  endosperm. 

This  family  is  composed  of  the  genera 
(moy  centrantkuSj  /edia,  patriniay  and  otkers. 

The  root  of  Valeriana  officinalis  is  bitter, 
matic,  and  antispasmodic,  as  are  those  of  some 
other  species.  The  leaves  of  fedia  are  eaten  as 
salad. 

RuBiACBiB,  Jussieu.   Operculaju&£,  Jassiea. 
Herbaceous  plants,   shrubs,    and   large    treee.. 
Their  leaves  are  either  opposite  or  yerticillate : 
in  the  first  case,  they  have  on  each  side  an  intia- 
petiolar  stipule,  which  is  often  united  to   the 
sides  of  the  petiole,  and  forms  a  kind  of  sheath. 
The  flowers  are  axiUar  or  tenninal,  sometimeB 
collected  into  a  capitulum.    The  calyx,  which 
adheres  by  its  base  to  the  inferior  ovary,  has  its 
limb  entire  or  divided  into  four  or  five  more  or 
leas  deep  and  persistent  lobes.     Tlie  corolla  is 
monopetalous,  regular,  epigynous,  with  four  or 
five  lobes.    The  stamina  are  of  the  same  num- 
ber as  the  lobes  of  the  corolla,  and  alternate  with 
them.    The  ovary  is  inferior,  surmounted  by  a 
simple  or  bifid  style.    It  has  two,  four,  five,  or 
a  greater  number  of  cells,  containing  each  one  or 
more  ovules,  which  are  erect  or  attached  to  the 
inner  angle  of  the  cell.    The  fruit  varies  greatly. 
Sometimes  it  is  composed  of  two  small  mono- 
spermous  and  indehiscent  cocca ;  sometimes  ft  is 
fleshy,  and  contiuns  two  monospermous  nuclei  ; 
in  certain  genera  it  is  a  capsule,  with  two  or  a 
greater  number  of  cells,  opening  by  as  many 
valves ;  or  a  fleshy  and  indehiscent  fruit.     The 
fruit  is  always  crowned  at  its  summit  by  the 
limb  of  the  calyx.    The  seeds,  sometimes  winged 
and  membranous  on  their  mai-gin,  contain,  in  a 
hard  and  homy  endosperm,  an  axile  embi^'o, 
which  is  erect,  or  sometimes  placed  transversely 
with  respect  to  the  hilum. 

This  family  is  divided  into  two  principal  sec- 
tions. In  one  are  placed  all  the  genera  witli 
verticillate  leaves,  such  as  ffoHum,  asperula, 
rttbiOy  sherardioy  crucianeUa,  &c.;  in  the  other 
the  much  more  numerous  genera,  which  have 
the  leaves  opposite  and  the  stipules  intermediate, 
as  cinchona,  coffea,  cephaeUe^  psychoiriay  &c. 

The  roots  of  rulda  tinetorumy  galium  Mrtnn, 
and  other  species,  afford  a  red  dye.  The  seeds 
of  galium  aparine  have  been  recommended  as  a 
substitute  for  coffee.  The  plants  of  the  second 
section  are  remarkable  for  their  powerful  tonic 
or  emetic  qualities.  The  tonic  and  febrifuge 
properties  of  the  bark  of  |he  cinchonc,  depend 
upon  the  presence  of  two  alkalies,  cinchonia  and 
quinin,  which  are  combined  with  kinic  acid 


J 

1 


CAPRIFOLIACE^ 


625 


Ipecacuan  is  the  root  of  eephadu  ipeeaeuanha. 
Several  species  of  psyek(4na  possess  nmilar  pro- 
perties.   Cofiee  is  the  seed  of  ec^^  arabiea. 

CAPRiPOLiAomiB,  Rich.  Shrubs  with  opposite, 
rarely  alternate,  geneiall  j  simple,  more  rarely 
imparipinnate  leaves,  without  stipnles.  The 
flowers  are  axillar,  solitary,  or  often  goninate, 
and  in  part  united  together  by  their  calyx,  dis- 
posed in  cymes,  or  collected  into  a  kind  of  capi- 
tulum.  The  calyx  is  always  monosepalous,  and 
is  adherent  by  its  lower  part  to  the  ovary,  which 
is  inferior.  The  limb  has  five  persistent  teeth. 
The  corolla  is  monopetalous,  commonly  imgu- 
lar;  sometimes  it  is  formed  of  five  distinct 
petals.  The  stamina  are  five  in  number,  alter- 
nating with  the  diviflions  of  the  o(»olla.  The 
ovary  jias  from  one  to  five  cells,  each  containing 
either  a  single  pendent  ovule,  or  several  ovules 
attached  at  its  inner  angle.  The  style  is  sim- 
ple, terminated  by  a  very  small  and  scarcely 
lobed  stigma.  The  fruit  is  sometimes  geminate, 
that  is,  formed  by  the  union  of  two  ovaries.  It 
is  fleshy,  with  one  or  two  sometimes  osseous 
cells,  each  containing  one  or  more  seeds.  The 
seeds  have  a  proper  integument,  sometimes 
covered  by  a  nucleus  and  a  fleshy  endoeperm, 
which  contains  an  axile  embryo,  having  the  same 
direction  as  the  seed. 

This  family  may  easily  be  divided  into  two 
natural  tribes,  according  as  the  cells  of  its  ovary 
are  monospermous,  or  polyspermous. 

I.'Hkdbracb^:  cells  of  the  ovary  monosper- 
mous.   Sedera^  eomus^  smnbuauy  viburnum, 

2.  LoNiGEaXiB :  celHiDf  the  ovary  polysper- 
mous. Loniearoy  xylatteumy  ^^fmpkorioarpo§f  See. 
This  family,  which  is  aMied  to  the  mbiaoee, 
difiers  from  them  ei^ecially  in  its  irregular  cor- 
olla, and  the  absence  of  stipules  between  the 
leaves. 

The  leaves  of  sambuciu  nigra  are  emetic  and 
purgative.  Some  fruits  of  the  genera  eormw, 
»ambucu8y  and  mburwum^  are  eatable.  The  bark 
of  oomus/hrida  has  been  used  in  intermittent 
fevers.  Many  of  the  genera  wro  ornamental 
shrubs,  or  useful  as  wood. 

LonANTHBAt,  Rich.  The  loranthec  are  mostly 
perennial-herbaeeous,  and  generally  parasitic 
plants.  Their  stem  is  woody  and  branched; 
theirleaves  simple  and  opposite,  entire  or  toothed, 
coriaceous,  persistent,  and  destitute  of  stipules. 
The  flowers  are  variously  di^oeed,  sometimes 
solitary,  sometimes  in  axillar  or  terminal  spikes, 
racemes,  or  panicles.  The  flowers  are  generally 
hermaphrodite,  sometimes  dioecious.  The  calyx 
is  adherent  to  the  inferior  ovary;  its  limb  is 
entire  or  slightly  toothed.  It  is  accompanied 
externally  by  two  braeteas,  or  by  a  second  cup- 
shaped  calyx,  sometimes  entirely  enveloping  the 
true  one.  The  corolla  is  composed  of  fin>m  four 
to  eight  petals,  inserted  towards  the  summit  of 
the  ovary.    These  petak  ore  occasionally  united. 


so  as  to  represent  a  monopetalous  corolla.  The 
stamina  are  of  the  same  number  as  the  petals, 
and  opposite  to  them ;  the  anthers  sessile,  or  sup- 
ported upon  filaments  varying  in  length.  The 
ovary  is  one-celled,  and  contains  a  reversed 
ovule.  It  is  crowned  by  an  epigynous  and  anu- 
lar  dbk.  The  style  is  often  long  and  slender, 
sometimes  entirely  wanting;  the  stigma  often 
simple.  The  fruit  is  generally  fleshy,  contain- 
ing a  single  reversed  seed,  adherent  to  the  pulp 
of  the  pericarp,  which  is  thick  and  viscous.  The 
seed  contains  a  fleshy  endosperm,  in  whidi  is 
placed  a  cylindrical  embryo,  having  the  radicle 
directed  towards  the  hilum. 

The  principal  genera  are  loranthus,  viseumy 
amouba,  &c. 

The  bark  is  usually  astringent.  The  missel- 
toe  is  a  well  known  parasitic  plant. 

RHizoPHORBiB,  Brown.  Extra-European  trees, 
with  opposite,  simple  leaves,  and  interpetiolar 
stipules,  as  in  the  rubiacec.  Their  calyx,  which 
is  adherent  to  the  ovaiy,  has  four  or  ^ve  valvar 
divisions  to  its  limb,  which  is  persistent.  The 
coroUa  is  composed  of  four  or  five  petals.  The 
stamina  vary  from  eight  to  fifteen.  The  ovary, 
which  sometimes  is  only  semi-inferior,  has 
always  two  cells,  each  of  which  contains  two  or 
a  great  number  of  pendent  ovules.  The  style  is 
simple,  the  stigma  bipartite.  The  fruit,  which 
is  crowned  at  its  summit  by  the  calyx,  is  unilo- 
cular, monospermous,  and  indehiscent.  The 
seed  which  it  contains  is  composed  of  a  laige 
embryo  destitute  of  endosperm.  The  embryo 
sometimes  germinates  and  is  developed  within 
the  fruit,  which  it  perforates  at  its  summit. 

The  genera  rhigophora,  brnffuuray  and  oar- 
aUiay  are  all  that  compose  this  family,  which 
difiers  from  the  caprifoliaoec,  to  which  these 
genera  were  formerly  referred,  in  having  the 
corolla  polypetalous^  the  fruit  coriaceous,  and 
the  embryo  without  endosperm ;  and  from  the 
loranthes,  in  having  the  embryo  destitute  of 
endosperm. 

Umbelutkrje,  Jussieu.  The  Umbellifers, 
which  form  one  of  the  most  natural  families  in 
the  vegetable  kingdom,  are  herbaceous  plants,  of 
whidi  the  stem  is  often  internally  hollow ;  the 
leaves  are  alternate,  sheathing  at  their  base,  gene- 
rally decompounded  into  numerous  segments  or 
leaflets.  The  flowers,  which  are  always  very 
small,  white,  or  yellow,  are  disposed  in  umbels. 
Sometimes  there  are  seen,  at  the  base  of  the 
umbel,  small  leaflets,  which  collectively  consti- 
tute the  involucre ;  and,  at  the  base  of  the  um- 
bellules,  others  which  constitute  the  involucels. 
Each  flower  is  composed  of  a  calyx,  which  is 
adherent  to  the  inferior  ovary,  and  of  which  the 
limb  is  entire,  or  scarcely  toothed ;  a  corolla, 
formed  of  five  more  or  less  spreading  petals;  five 
epigynousstamina^altematii^  with  the  petals ;  an 
ovary  with  two  oriI%  each  containing  a  reversed 
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ovule,  and  crowned  at  its  summit  by  an  epi- 
gynous  and  two-lobed  disk  ;  and  two  styles,  ter- 
minated each  by  a  small  simple  stigma.  The 
fruit  is  a  diakenium  of  very  diversified  form, 
separating,  at  maturity,  into  two  monospermous 
akenia,  connected  by  a  small  filiform  columella. 
The  seed  is  reversed,  and  contains,  in  a  pretty 
large  endosperm,  a  very  small  axile  embryo. 

The  genera  of  this  family  are  extremely  num- 
erous, as  daucusy  carumy  amniy  seandiXy  apium, 
pastinacay  and  many  others. 

The  roots  of  the  wild  carrot  (dauc%u  carota)^ 
are  aromatic  and  rather  pungent,  but  eatable. 
Those  of  the  cultivated  carrot,  skirret,  and  par- 
snip, are  used  as  articles  of  food.  The  root  of 
hunium  huJhoeagtanum  is  also  eatable  ;  as  are  the 
stems  of  the  celery,  and  heracleum,  sphondylliumy 
and  the  leaves  of  the  parsley.  But,  in  general, 
the  stems  and  leaves  of  the  plants  of  this  order 
are  nauseous,  and  often  poisonous.  Those  of 
cenanthe  crocatay  eonium  maculaiwriy  dcttta  virosoy 
and  cahusa  eynapium,  are  of  the  latter  character. 
The  fruits  are  often  agreeably  aromatic,  as  in 
carum  earuiy  coriandrum  sativumy  Sec.  Opopo- 
nax  and  asafoetida,  are  procured  from  plants  of 
this  order,  as  are  galbanum  and  gum  ammoniac. 
The  species  which  produce  aromatic  seeds  gene- 
rally grow  in  dry  soil,  and  those  which  are  most 
virulent  in  their  properties  usually  in  watery, 
damp,  or  shady  places. 

Arauacea,  Jussieu.  The  araliacee  form  a 
group  scarcely  distinct  from  the  umbellifene. 
They  are  herbaceous  plants,  or  sometimes  veiy 
tall  trees.  Their  flowers,  which  are  ab^  very 
small,  are  disposed  in  simple  or  paniculate  um- 
bels. Their  calyx  is  adherent  and  toothed,  as  in 
the  umbellifersB.  Their  corolla  is  formed  of  five 
or  six  petals.  Their  ovary  has  from  two  to  six 
monospermous  cells,  and  is  surmounted  by  as 
many  styles,  terminated  by  simple  stigmas.  The 
fruit  is  sometimes  fleshy  and  indehisoent,  some- 
times dry,  and  separating  into  as  many  mono- 
spermous cocca,  as  the  ovary  has  cells. 

This  family  is  very  closely  allied  to  the  um- 
bellifer»,  from  which  it  differs  in  having  a 
greater  number  of  cells  and  styles,  or  in  having 
the  fruit  fleshy,  as  in  araliay  panaXy  gastonuiy  &c. 

Ginseng,  a  tonic  much  used  by  the  Chinese, 
is  the  root  of  panax  quinqtirfolia. 

RAKUNCULAGBiC,  Jussieu.  This  great  family 
is  composed  of  herbaceous  plants,  bearing  alter- 
nate leaves,  amplexicaul  at  their  base,  most 
commonly  divided  into  numerous  segments. 
The  leaves  are  opposite  in  the  genus  demoHs 
only.  The  flowers  vary  much  in  their  disposi- 
tion ;  sometimes  they  are  accompanied  with  an 
involucre  formed  of  three  leaves,  which  may  be 
distant  firom  the  flower,  or  placed  near  it  and 
calycifonn.  The  calyx  is  pol3r8epalous,  often 
coloured  and  petaloid,  rarely  persistent.  The 
orolla  is  polypetaloos,  sometimes  wanting.  The 


petals  are  sometimes  simple,  with  a  smaU  hoUoiv 
or  a  glandular  lamina  at  their  inner  base  ;  more 
commonly  diversiform,  or  irregularly  hollowed 
in  the  shape  of  a  horn,  and  abruptly  unguicol- 
ate  at  their  base.    The  stamina,  which  are  gene- 
rally numerous,  are  fr«e,  with  anthers  continu- 
ous with  the  filaments.    The  pistils  are  some- 
times monospermous,  and  aggregated  into  a  kind 
of  capitulum,  or  polyspermous  and  circularly 
grouped,  and  sometimes  more  or  less  intimately 
united.    The  style  is  very  short,  commoiAy 
lateral ;  the  stigma  simple.     The  fruits  a^^ 
monospermous,  indehiscent,  disposed  in  capitula 
or  spikes :  or  they  are  aggregated  capsules^  which 
are  distinct  or  united,  sometimes  solitary,  uni- 
locular, polyspermous,  opening  by  their  internal 
suture,  which  bears  the  seeds  ;  very  rarely  the 
fruit  is  a  polyspermous  berry.    The  seeds  are 
not  arillate ;  the  embryo  is  very  small,  has  the 
same  direction  as  the  seed,  and  is  contained  in 
the  base  of  a  fleshy  or  hard  endosperm. 

The  numerous  genera  of  this  fiunily  may  be 
divided  into  two  great  sections,  according  as  the 
ovaries  are  monospermous  or  polyspermous. 

Among  the  first  are,  ranuneuhiSyJicariay  cera- 
tocephalusy  myosuruSy  adonisy  anemone^  clemoHsy 
ihalictrvm. 

And  among  the  second,  paoniay  caUkOy  trol- 
lius,  erafUhiSy  heUdwrWy  niffella,  gariddlay 
aquilegiay  delphiniumy  aeonUuniy  ackpa. 

These  plants  are  generally  acrid  and  poisonous, 
and  their  properties  are  supposed  to  depend  upon 
a  volatUe  principle,  removed  by  the  application 
of  heat  or  by  diying.lpFhe  fresh  leaves  and 
stems  of  ranunculus  seeieratus  and  yfommiiAi  pro- 
duce blisters  on  the  skin.  The  root  of  acanUum 
napellusy  and  pasonia  offieinaliSy  are  acrid  and 
bitter.  That  of  several  species  of  helUbonu  is 
purgative.  Anemone  nemorosa  is  supposed  to 
produce  the  disease  called  red- water  in  cattle. 
With  the  exception  of  dematis,  and  xanthoiiza 
which  have  shrubby  stems,  all  the  others  are 
herbaceous.  The  anemone,  ranunculus^  and 
others  are  esteemed  garden  flowers. 

DiLLBNiACEJB,  Dc  CaudoUe.  This  fiunily  oon- 
sbts  of  trees,  or  shrubs,  chiefly  natives  of  tropi- 
cal countries,  having  alternate,  very  rarely  oppo- 
site leaves,  without  stipules,  oft^n  amplexicaal 
at  their  base,  and  solitary  or  clustered  flowers, 
sometimes  opposite  to  the  leaves.  Their  calyx 
is  persistent,  monosepalous,  with  five  deep  divi- 
sions, lateraUy  imbricated.  Their  corolla  is 
commonly  of  five  petals.  Their  stamina  are  very 
numerous,  free,  disposed  in  several  rows,  some- 
times unilateral  and  disposed  in  several  bundles. 
The  carpels,  which  vary  from  two  to  twelve, 
are  generally  distinct,  but  sometimes  united. 
Their  ovary  is  unilocular,  containing  two  or 
more  ovules,  attached  to  the  lower  part  of  thdr 
inner  angle,  and  erect.  The  styles  are  simple, 
and  terminated  each  by  a  simple  stigma.    Tlie 
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fruits  are  distinct  or  united,  fleshy  or  dry  and 
dehiscent.  The  seeds  have  a  crustaceous  tegu- 
ment, covering  a  fleshy  endosperm,  in  which  is 
a  yery  small  erect  embryo,  placed  towards  its 
base. 

To  this  family  belong  the  genera  tetr<Ker€ty 
dcmUayddimaypctehjfnema^pleurandray  diHeniOy 
Mbberticty  &c.  It  is  distinguished  from  the  mag- 
noliacee  and  anonaces  by  the  quinary  number 
of  the  parts  of  its  flower. 

They  are  generally  astringent,  but  their  pro- 
perties are  not  much  known.  DilUnia  spearsa 
is  an  elegant  tree  of  India,  with  large  yellow 
flowers,  not  inferior  to  the  magnolia.  Hibberiia 
volvbilis  has  also  beautiful  flowers,  which  have 
a  foetid  smell. 

Maonoijace^,  Jussieu.  This  family  is  com- 
posed of  large  trees,  or  elegant  shrubs,  adorned 
with  beautiful  alternate  leaves,  often  coriaceous 
and  persistent,  and  furnished  at  their  base  with 
foliaceous  stipules.  The  flowers,  which  are 
often  very  large,  and  difiiise  a  sweet  scent,  are 
generally  axillar.  The  calyx  is  composed  of 
Arom  three  to  six  caducous  sepals.  The  petals 
vary  from  three  to  twenty-seven,  and  are  dis- 
posed in  several  series.  The  stamina,  which  are 
very  numerous  and  free,  are  disposed  in  several 
series,  and  attached  to  the  receptacle  which  bears 
the  petals.  The  pistils  are  numerous,  sometimes 
collected  in  a  circular  form  and  in  a  single  series 
in  the  centre  of  the  flower,  sometimes  forming  a 
more  or  less  elongated  capitulum.  These  pistils 
are  composed  of  an  unilocular  ovary,  containing 
one  or  more  ovules,  «f  a  hardly  distinct  style, 
and  a  simple  stigma.  The  fruits  are  composed 
of  dry  or  fleshy  carpels,  aggregated  circularly 
and  in  a  stellate  form,  or  disposed  in  capitula, 
and  sometimes  all  united  together.  Each  carpel 
is  indehiscent,  or  opens  by  a  longitudinal  suture; 
and  the  seed  is  sometimes  supported  upon  a 
sutural  filiform  trophosperm,  which  hangs  at  the 
exterior  when  the  fruit  opens.  These  seeds  have 
their  embryo  erect  in  a  fleshy  endosperm. 

The  family  is  subdivided  into— 

iLLiciEiB:  carpels  verticillate,  rarely  soli- 
tary, through  abortion:  leaves  marked  with 
transparent  dots,  as  Ulidumy  drimySy  tagmannia. 

MAONOLiACEiE :  carpcls  disposed  in  capitula; 
leaves  not  dotted,  asmoffnoUay  michelia,  talaumay 
Uriodendrony  &c. 

Tliis  family  is  very  nearly  allied  to  the  ano- 
naces,  from  which  it  diflers  especially  in  its  sti- 
pules and  the  continuous  structure  of  its  endo- 
sperm. It  is  also  allied  to  the  dilleniaceie,  wlilch 
differ  from  it  in  the  quinary  number  of  the  parts 
of  the  flower. 

The  bark  of  magnoliay  Uriodendrony  and  indeed 
of  all  the  genus,  is  bitter  and  tonic.  The  flowers 
of  the  former  are  fragrant,  but  produce  sickness 
and  headache.  All  the  species  are  exclusively 
natives  of  America  or  Asia. 


ANONACEiE,  Jussieu.  The  anonaces  are  trees 
or  shrubs  having  simple,  alternate  leaves,  desti- 
tute of  stipules,  by  which  character  they  are  dis- 
tinguished from  the  magnoliaceie.  Their  flowers 
are  commonly  axillar,  sometimes  terminal.  The 
calyx  is  persistent,  with  three  deep  divisions. 
The  corolla  is  formed  of  six  petals,  disposed  in 
two  series.  The  stamina  are  very  numerous, 
forming  several  series;  their  fllainents  short, 
their  anthers  almost  sessile.  The  carpels,  which 
are  generally  aggregated  in  great  number  in  the 
centre  of  the  flower,  are  sometimes  distinct, 
sometimes  connected  ;  each  of  them  has  a  single 
cell,  which  contains  one  or  more  ovules  attached 
to  their  inner  suture,  and  often  forming  as  many 
distinct  fruits  (rarely  one  only  in  consequence 
of  abortion);  sometimes  they  are  united  toge- 
ther, and  form  a  kind  of  fleshy  and  scaly  cone. 
The  seeds  have  their  integument  formed  of  two 
lamineee.  Their  homy  endosperm  is  deeply 
grooved,  and  contains  a  very  small  embryo  situ- 
ated near  the  point  of  attachment  of  the  seed. 

This  family,  in  which  are  placed  the  genera 
anonay  hadsuray  asiminay  uvariOy  &c.,  is  very 
closely  allied  to  the  magnoliaceie,  from  which  it 
differs  especially  in  the  absence  of  stipules,  in 
the  petals,  the  number  of  which  never  exceeds 
six,  and  in  having  the  endosperm  deeply  and 
irregularly  grooved. 

They  are  generally  aromatic.  The  fruit  of 
several  species  is  saccharine  and  mucilaginous. 
That  of  the  cherimonyer  is  esteemed  next 
to  the  mangostan.  The  hard  fruits  of  the  uv€t- 
ria  are  highly  aromatic,  that  of  one  species 
furnishes  the  piper  athiopieum  of  the  shops. 
They  are  all  tropical  plants. 

Berbbbidb^,  Jussieu .  These  consist  of  herbs 
or  shrubs,  with  alternate,  simple,  or  compound 
leaves,  accompanied  at  their  base  by  stipules, 
which  are  often  persistent  and  spinous.  Their 
flowers  are  generally  yellow,  and  disposed  in 
spikes  or  racemes.  They  have  a  calyx  of  from 
four  to  six  sepals,  rarely  of  a  greater  or  of  a  less 
number,  accompanied  externally  with  several 
scales.  The  petals  are  of  the  same  number  as 
the  sepals,  flat  or  concave  and  irregular,  but 
always  opposite  to  the  sepals.  They  are  oflen 
frimished  at  their  inner  base  with  small  glands 
or  glandular  scales.  The  stamina  are  equal  in 
number  to  the  petals  and  opposite  to  them.  The 
anthers,  which  are  sessile  or  supported  by  a  fila- 
ment of  variable  length,  have  two  cells,  each  of 
which  opens  by  a  kind  of  valve,  similar  to  those 
in  the  family  of  laurinece.  The  ovary  has  a 
single  cell,  which  contains  from  two  to  twelve 
ovules,  which  are  erect  or  laterally  attached  to 
the  inner  wall,  there  forming  one  or  two 
rows.  The  style,  which  is  sometimes  lateral,  is 
short,  thick,  or  wanting.  The  stigma  is  gene- 
rally concave.  The  fruit  is  dry  or  fleshy,  unilo- 
cular and  indehiscent.    The  seeds  are  composed 
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of  a  proper  integument,  covering  a  fleshy  or 
homy  endosperm,  which  contains  an  axile  and 
homotrope  embryo. 

This  &mily,  from  which  have  been  removed 
several  of  the  genera  placed  in  it  by  Jussien,  is 
composed  of  the  following:  berberis,  mahoniay 
toandiniay  ieorUicey  catdophyllum,  epimedium,  and 
dipAylleia, 

The  berries  of  herherU  vulgaris  are  acid,  and 
used  as  a  preserve,  but  the  other  species  are  of 
little  interest. 

MsNispERMEiE,  Jussicu.  This  family  is  com- 
posed of  sarmentaceous  and  climbiug  slirubs,  of 
which  the  alternate  leaves  are  generally  simple, 
rarely  compound.  The  flowers  are  small,  uni- 
sexual, and  most  commonly  dicecious.  The 
calyx  is  composed  of  several  sepals,  arranged  by 
threes,  and  forming  several  series.  This  is  also 
the  case  with  the  corolla,  which,  however,  is 
sometimes  wanting.  The  stamina  are  monadel- 
phous  or  free,  of  the  same  number  as  the  petals, 
or  of  double  or  triple  the  number.  The  pistils, 
which  are  often  very  numerous,  are  free  or 
united  at  their  inner  side,  and  are  one-celled, 
containing  one  or  more  ovules.  The  fruits  are 
small,  compressed,  oblique,  somewhat  reniform, 
monospermous  drupes.  The  seed  which  they 
contain  is  competed  of  an  embryo  bent  upon 
itself,  and  generally  destitute  of  endosperm. 

The  genera  are  menispertnum,  cocculus,  cissam- 
pelosy  abuta,  lardigabala,  &c. 

Columbo,  menispermum  palmatum,  is  astrin- 
gent and  tonic,  and  several  species  of  coceulus  are 
employed  as  tonics  in  Brazil.  Coccultu  Indicus, 
the  seed  of  menispermum  eoeculusy  is  used  in 
India  for  poisoning  fishes.  They  are  all  natives 
of  the  tropical  parts  of  America  and  Asia. 

OcHNACEiE,  De  CandoUe.  Woody  plants,  very 
smooth  in  all  their  parts,  having  alternate  leaves, 
Tumished  with  two  stipules  at  their  base,  pedun- 
culate flowers,  very  rarely  solitary,  or  more  com- 
monly disposed  in  branched  racemes.  Their 
peduncles  are  articulated  towards  the  middle  of 
their  length.  They  have  a  calyx  with  ^we  deep 
divisions,  which  are  laterally  imbricated  previ- 
ous to  their  expansion ;  and  a  coroUa  of  irom  five 
to  ten  spreading  petals,  imbricated  during  pne- 
floration.  The  stamina  vary  from  five  to  ten, 
and  even  more,  having  their  filaments  free,  and 
inserted  like  the  petals  beneath  a  very  promi- 
nent hypogynous  disk,  on  which  the  ovary  is 
inserted.  The  ovary  is  depressed  at  its  centre, 
and  appears  formed  of  several  distinct  pistils 
ranged  around  a  central  style,  which  seems  to 
arise  immediately  from  the  disk.  The  style  is 
simple,  and  bears  at  its  summit  a  variable  num- 
ber of  stigmatiferous  divisions.  The  firuit  is 
composed  of  the  cells  of  the  ovary,  which  are 
separated  from  each  other,  and  form  so  many 
drupaceous  carpels,  supported  upon  the  disk  or 
gynobasis,  whicli  has  become  enlai^ged.    These 


carpels,  of  which  several  are  sometimes  abortive, 
are  unilocular,  monospermous,  and  indehisoent. 
Their  seed  contains  a  large  erect  embryo  desti- 
tute of  endosperm. 

To  this  family  are  referred  the  genera  ockna^ 
ffomphicty  wcdhera^  msesia,  &c. 

They  are  ornamental  yellow  flowered  ahrubs. 
The  root  and  leaves  of  waHera  serrata  are  tonic 
and  stomachic. 

BuTACEiE,  Adr.  de  Jussieu.  Z^gophyUem  and 
diasme^y  Brown.  Simarubsdty  Rich.  A  large 
fiunily,  composed  of  trees,  shrubs,  or  herbaceous 
or  fruteseent  plants,  having  opposite  or  alternate 
leaves,  very  frequently  marked  with  transparent 
dots,  with  or  without  stipules.  Flowers  gene- 
rally hermaphrodite,  very  rarely  unisexual. 
Calyx  of  from  three  to  five  sepals,  united  at  the 
base.  Corolla  of  five  petals,  sometimes  united 
together  and  forming  a  pseudo-monopetaloos 
corolla,  more  rarely  wanting.  Stamina  five  or 
six,  some  of  them  occasionally  abortive,  and  of 
various  forms.  The  ovary  is  composed  of  from 
three  to  five  carpels,  more  or  less  intimately 
united,  and  formiug  so  many  more  or  less  pro- 
minent ribs.  Each  cell  contains  frequently  two, 
more  rarely  one,  or  a  considerable  number  of 
ovules,  inserted  at  their  inner  angle,  and  there 
forming  two  rows.  The  styles  are  free  ot 
united.  The  fruit  is  sometimes  simple,  forming 
a  capsule,  opening  into  as  many  septiferous 
valves  as  there  are  cells ;  sometimes  and  more 
commonly  it  separates  into  as  many  oocca  or 
carpels,  which  are  usually  monospermous  and 
indehisoent,  sometimes  slightly  fleshy,  or  dry 
and  opening  into  two  incomplete  valves. 

The  numerous  and  rather  heterogeneous  spe- 
cies, have  been  divided  into  five  tribes : — 

1.  Ztoophyixb^  :  flowers  hermaphrodite,  cells 
of  the  ovary  containing  two  or  more  ovules;  as 
tribuluSf  foffoniay  guaiaeumy  j^ffopfyllumy  &c 

2.  RuTACBA :  flowers  hermaphrodite ;  two  or 
more  ovules  in  each  cell ;  leaves  alternate,  as 
ruta,  pegcmumy  &c. 

8.  DiosMEiE :  flowers  hermaphrodite ;  two  or 
more  ovules;  as  dieUmnuSy  diosmOy  boronia, 
ticoreoy  galipeay  &e. 

4.  Sim ARUB&s  :  flowers  hermaphrodite  or  uni- 
sexual ;  cells  with  a  single  ovule ;  carpels  dis- 
tinct, indehisoent ;  as  simartibay  piassioy  nmabOy 
&c. 

6,  XANTROXYLEiB :  flowers  unisexual;  cells 
containing  from  two  to  four  ovules;  embryo 
placed  at  the  centre  of  a  fleshy  endosperm,  as 
galvexicky  aykmthusy  hrveeay  xanthoxylnmy  todda- 
lia,  ptdsOy  &c. 

The  plants  of  this  fiunily  are  generally  char- 
acterized by  being  intensely  bitter,  as  rue;  atigus- 
turuy  guassiay  and  others  are  acrid,  or  aromatic. 
The  guiacums  are  stimulating  and  tonic. 

PiTTOsFORBJE,  Browu.  Shrubs  sometimes  sar- 
mentaceous and  twining,  with  simple  and  alter- 
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nate  leaves,  destitute  of  stipules.  Flowers  soli- 
tary, fascieulate,  or  disposed  in  terminal  dusters. 
Their  calyx  is  monosepalous,  with  fire  deep 
divisions.  The  corolla  is  composed  of  five  equ^ 
petals,  united  at  the  base,  so  as  to  form  a  regular 
monopetalous  corolla,  which  is  tubular,  or  spread 
out  in  a  rosaceous  manner.  The  five  stamina  are 
erect,  hypogynous,  as  is  the  corolla.  The  ovary 
is  free,  supported  upon  a  kind  of  hypogynous 
disk.  It  has  one  or  two  cells^  separated  by 
incomplete  dissepiments,  which  frequently  do 
not  join  at  the  centre  of  the  ovary,  rendering 
that  organ  unUoeular.  The  ovules  are  numer- 
ous, attached  in  two  longitudinal  and  distinct 
series  towards  the  middle  of  the  dissepiment. 
The  style  is  sometimes  very  short,  terminated 
by  a  small  two-lobed  stigma.  The  fruit  is  a 
capsule^  with  one  or  two  polyspermous  cells, 
opening  by  two  valves,  or  a  fleshy  indehisoent 
fruit.  The  seeds  are  composed  of  a  somewhat 
crustaceous  proper  integument,  a  white  and 
fleshy  endosperm,  and  an  extremely  small  em- 
bryo, situated  towards  the  hilum,  and  having 
its  radicle  turned  towards  it. 

The  genera  which  compose  this  lEunily,  were 
formerly  placed  among  the  rhamneie;  but  their 
hypogynous  insertion  removes  them  to  a  wide 
distance.  M.  Decandolle  places  the  pittosporec 
between  the  polygalee  and  the  Fnuikeniaces. 
The  following  are  the  principal  genera  of  this 
family :  pittosporum^  biUardieray  hunariay  tenth' 
da.  They  are  handsome,  and  rather  ornamental 
shrubs,  of  tropical  countries. 

GxRAKiACSiE.  Herbaceous  or  sufirutescent 
plants,  with  simple,  or  rarely  compound,  alter- 
nate leaves,  with  or  without  stipules  at  their 
base.  The  flowers  are  axillar  or  terminal.  Their 
calyx  is  formed  of  five  sepals,  often  unequal,  and 
united  together  at  their  base,  sometimes  pro- 
longed into  a  spur.  The  corolla  is  composed  of 
five  equal  or  unequal  petals,  free  or  slightly 
coherent,  generally  spirally  twisted  previous  to 
their  expansion.  The  stunina  are  from  five  to 
ten,  rarely  seven;  they  are  free,  or  more  fre- 
quently monadelphous  by  the  base  of  their  fila- 
ments. Their  anthers  are  two-celled.  The  car- 
pels are  from  three  to  five,  more  or  less  intimately 
united  together.  They  have  each  a  single  cell, 
containing  one,  two,  or  a  greater  number  of 
ovules,  attached  at  its  inner  angle.  The  styles, 
which  spring  from  the  summit  of  each  ovaiy, 
remain  distinct,  or  are  united  together,  and  are 
each  terminated  by  a  simple  stigma.  The  fruit 
is  composed  of  from  three  to  five  cocca,  contain- 
ing one  or  two  seeds,  remaining  indehiscent,  or 
opening  by  their  inner  side;  or  it  is  a  capsule, 
with  five  polyspermous  cells^  opening  with  five 
valves,  sometimes  elasticaUy.  The  seeds,  of 
which  the  proper  integument  is  sometimes  ex- 
ternally fleshy  or  crustaceous,  is  composed  of  a 
straight  or  more  or  less  curved  embryo,  imme- 


diately covered  by  the  proper  integument,  or 
placed  in  a  fleshy  endosperm. 
The  fiimily  is  thus  divided. 

1.  OxAUD&fi;  leaves  usually  compound,  with- 
out stipules;  flowers  axillar,  capsule  with  five 
polyspermous  cells,  styles  distinct,  embryo 
straight,  in  a  fleshy  endosperm,  as  oxalis, 

2.  Tnop^fiOLEyfi;  leaves  simple,  without  stipules; 

flowers  axillar,  three  indehiscent,  monospermous 

cocca;  embryo  destitute  of  endosperm.     TropoB- 
olum, 

3.  Balbaminks;  leaves  simple,  withoutstipules; 
flowers  irregular;  no  style;  capsule  with  five 
polyspermous  cells,  opening  elastically;  embryo 
without  endosperm.    Balsamina, 

4.  LiKAC&s;  leaves  simple,  without  stipules; 
flowers  terminal,  regular;  three  or  five  distinct 
styles;  capsule  with  five  two-seeded  cells;  endo- 
sperm thin.    Linum. 

5.  Gbramiacols;  leaves  simple,  furnished  with 
stipules;  flowers  opposite  to  the  leaves;  styles 
united;  cocca  indehiscent;  embryo  generally 
without  endosperm.  Geranium  erodiumj  pelar- 
gimtumy  monscnia. 

Some  botanists  constitute  each  of  these  divi- 
sions a  distinct  natural  family. 

The  pelargoniums  or  geraniums,  are  highly 
esteemed  as  ornamental  flowers. 

The  leaves  and  stems  of  the  oxalides  are 
usually  acid.  The  tropoaeoles  are  acrid,  and 
possess  the  properties  of  the  crucifene,  Linum 
cathairtiown  is  purgative.  The  seeds  of  linum 
unkUissimum  are  mucilaginous,  oleaginous,  and 
emollient.    The  fibrous  bark  forms  linen. 

Malvacejb,  Kunth.  Part  of  the  malvacecB  of 
Jussieu.  This  family  contains  herbaceous  plants, 
shrubs,  and  even  trees,  with  alternate,  simple,  or 
lobed  leaves,  furnished  with  two  stipules  at  their 
base.  The  flowers  are  axillar,  solitaiy,  or  vari- 
ously grouped,  and  forming  a  kind  of  spikes. 
The  calyx  is  often  accompanied  externally  with 
another,  formed  of  leaflets,  varying  in  number, 
and  variously  united.  It  is  monosepalous,  with 
three  or  five  divisions^  placed  close  together  in 
the  form  of  valves,  previous  to  expansion.  The 
corolla  is  generally  composed  of  five  petals, 
alternate  with  the  lobes  of  the  calyx,  spiraUy 
twisted  at  first,  often  united  together  at  their 
base,  by  means  of  the  filaments  of  the  stamina, 
so  that  the  corolla  falls  ofif  entire.  The  stamina 
are  generally  very  numerous,  rarely  of  the  same 
number  as  the  petals,  or  double  their  number. 
Their  filaments  are  united,  and  form  a  tube,  and 
their  anthers  are  reniform  and  always  unilocular. 
The  pistil  is  composed  of  several  carpels,  which 
are  sometimes  verticillate  around  a  central  axis, 
and  more  or  less  united  together,  sometimes  col- 
lected into  a  kind  of  capitulum.  These  carpels 
are  unilocular,  containing  one,  two,  or  a  greater 
number  of  ovules  attached  at  their  inner  angle. 
The  styles  are  distinct,  or  more  or  less  united, 
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and  bear  each  a  simple  stigma  at  their  summit. 
The  fruit  presents  the  same  modifications  as  the 
carpels,  that  is,  the  latter  are  sometimes  united, 
in  a  circular  manner,  around  an  axis,  sometimes 
collected  into  a  head,  or  form,  by  their  union,  a 
many-celled  capsule,  which  opens  into  as  many 
valyes  as  there  are  monospermous  or  polysperm- 
ous  cells.  At  other  times,  the  carpels  open  only 
by  their  inner  side.  The  seeds,  of  which  the 
proper  integument  is  sometimes  covered  with 
cottony  hairs,  are  composed  of  a  straight  embryo, 
generally  without  endosperm,  having  the  coty- 
ledons foliaceous,  and  folded  upon  themselves. 

Mr  Brown  considers  the  malvacec,  not  as  a 
family,  but  as  a  great  tribe  or  class,  composed  of 
the  malvacese  of  Jussieu,  the  sterculiaces  of 
Ventenat,  the  chlenaceae  of  Du-Petit-Thouars, 
the  tiliacese  of  Jussieu,  and  a  new  family  which 
he  names  hyttneriaceos. 

The  following  are  among  the  genera  of  which 
it  is  composed :  mctlope^  malva,  althcea,  lavatera^ 
hibiseusy  gossypium,  palavay  laguneoy  &c. 

The  malvaceffi  abound  in  mucilage,  and  are 
consequently  demulcent.  The  marsh  mallow 
(althaga  officinalis)  has  long  been  employed  as 


enveloped  in  cottony  hairs,  which  are  used 
various  purposes,  although  they  cannot  be 
ufactured  into  thread. 

Btttnsriac&s,  Brown.  (Some  genera  of  mal~ 
vaceagy  and  the  hermannim  of  Jussieu.    SterculUM- 
ceiBy  Ventenat.)     Trees  or  shrubs  with  Bimple, 
alternate  leaves,  furnished  with  opposite  stipules. 
Flowers  disposed  in  more  or  less  branched  clus- 
ters, which  are  axillar,  or  opposite  to  the  leaves. 
The  calyx,  which  is  naked,  or  accompanied  with 
a  caly cuius,  is  formed  of  five  petals,  more  or  leas 
united  at  their  base,  and  valvar.    The  corolla  is 
of  five  flat  petals,  spirally  twisted  before  expan- 
sion, or  more  or  less  concave  and  irr^:ular.  The 
petals  are  sometimes  wanting.     The  stamina, 
which  are  of  the  same  number  as  the  petals^ 
double  or  multiple,  are  in  general  monadelphous, 
and  the  tube  which  they  form  by  their  union 
often  presents  petaloid  appendages,  placed  be- 
tween the  antheriferous  stamina,  and  which  are 
so  many  abortive  stamina.      The  anthers  are 
always  two-celled.    The  carpels,  from  three  to 
five  in  number,  are  more  or  less  completely 
united.    Each  cell  contains  two  or  three  ascend- 
ing ovules,  or  a  greater  number,  attached  to  the 


such,  but  any  of  the  other  European  species  may    inner  angle  of  each  cell.  The  styles  remain  free. 


be  used  with  equal  advantage.  No  plant  belong- 
ing to  this  family  is  known  to  possess  unwhole- 
some qualities.  The  hairy  covering  of  the  seeds 
of  several  species  of  gossypiumy  is  the  cotton  of 
commerce. 

BoMBACEA,  Kunth.  Large  trees  or  shrubs, 
natives  of  intertropical  countries,  having  alter- 
nate, simple,  or  digitate  leaves,  furnished  at  their 
base  with  two  persistent  stipules.  The  calyx, 
which  is  sometimes  accompanied  externally  with 
some  bracteas,  is  monosepalous,  with  five  divi- 
sions, which  are  imbricated  previous  to  their 
expansion,  sometimes  entire.  The  corolla,  which 
is  sometimes  wanting,  is  composed  of  five  regular 
petals.  The  stamina,  five,  ten,  fifteen,  or  more, 
are  monadelphous  at  their  base,  and  form  five 
bundles  above,  each  bearing  one  or  more  uni- 
locular anthers.  The  ovary  is  formed  of  five 
carpels,  which  are  sometimes  distinct,  sometimes 
united  together,  and  terminated  each  by  a  style 
and  a  stigma,  which  are  sometimes  united  into 
one.  The  fruits  are  generaUy  five-celled,  poly- 
spermous  capsules,  opening  by  five  valves,  or 
they  are  coriaceous,  internally  fleshy,  and  inde- 
hiscent.  The  seeds,  which  are  often  surrounded 
by  hidrs  or  down,  sometimes  have  a  fleshy  en- 
dospeim,  covering  an  embryo,  of  which  the 
cotyledons  are  even  or  puckered.  The  endosperm 
is  sometimes  wanting. 

The  genera  are:  bambaxy  helieteresy  matinay 
cavanillesiay  adanwniay  &c. 

They  are  mucilaginous,  like  the  malvacete. 
The  baobab  or  adansonia,  is  the  largest  known 
tree,  its  diameter  being  from  twenty  to  thirty 
feet  at  the  base.    The  seeds  of  many  species  are 


or  are  more  or  less  united  together.  The  fruit 
is  generally  a  globular  capsule,  accompanied  by 
the  calyx,  with  three  or  five  cells  opening  into 
so  many  valves,  which  often  bear  the  dissepi- 
ment on  the  middle  of  their  inner  fiice.  The 
seeds  have  an  erect  embryo  in  a  fleshy  endosperm. 
This  family,  which  is  distinguislied  from  the 
malvaceie  by  its  two-celled  anthers,  and  by  the 
circumstance  that  its  seeds  are  generally  furnished 
with  a  fleshy  endosperm,  has  been  divided  into 
six  sections,  or  natural  tribes: 

1.  Sterculiacel£  :  flowers  often  unisexual; 
calyx  naked,  no  corolla;  ovary  pedicellate, 
formed  of  five  distinct  carpels;  endosperm  some- 
times wanting,  as :  sterculiay  triphacoy  heriiiera, 

2.  Byttneriacejb:  petals  irregular,  concave, 
often  terminated  at  their  summit  by  a  kind  of 
ligule;  stamina  monadelphous;  ovary  with  five 
cells,  generally  containing  two  erect  ovules : 
theobramay  abromoy  guazumOy  huUnerioy  ayenia, 

3.  Lasiopetalra :  calyx  petaloid;  petals  very 
small,  in  the  form  of  scales,  or  wanting;  ovary 
with  three  or  five  cells,  containing  each  from 
two  to  eight  ovules.  Seringiay  thomasiay  hercm- 
drenia. 

4.  Keruanni&s:  flowers  hermaphrodite,  calyx 
tubular;  corolla  of  five  flat  petals,  spirally  rolled 
before  expansion;  five  monodelphous  or  free 
stamina,  opposite  to  the  petals;  cells  polysperm- 
ous.    Melochia^  hermanniay  mahemia. 

6.  DoMBEYACEJs:  cslyx  monosepalous;  corolla 
of  five  flat  petals,  stamina  equal,  numerous,  and 
monadelphous;  ovary  with  three  or  five  cells, 
containing  two  or  more  ovules.  Ruizia^  dom- 
heyay  pentapeta. 


WALLICHIE^. 
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6>.  Waluchiea  :  calyx  snrronnded  by  an 
iuvolucre  of  from  three  to  five  leaflets;  petals 
fiat;  stamina  very  numerous,  monadelphous, 
unequal,  and  forming  a  column  similar  to  that 
of  the  malvaoe»,  eriolcenCy  foallichick,  gcBtJiea, 

Many  of  the  sterculias  are  noble  trees,  with 
large  edible  seeds.  Those  of  the  famous  kola, 
are  said,  when  chewed,  to  render  bad  water 
sweet.  Tlie  genus  astropcea^  are  reckoned  the 
roost  beautiful  plants  in  the  world :  all  the  spe- 
cies are  remarkable  for  the  mucilage  which  they 
contain.  Cocoa  is  prepared  from  the  seeds  of 
thedbroma  ca^ao. 

Chlenacba,  Du-Petit-Thouars.  This  little 
family  is  composed  of  small  shrubs,  all  natives 
of  the  island  of  Madagascar.  Their  leaves  are 
alternate,  furnished  with  stipules,  entire  and 
caducous.  The  flowers  form  branched  racemes. 
They  are  furnished  with  persistent  involucres, 
which  contain  one  or  two  flowers.  Their  calyx 
is  small,  formed  of  three  sepals.  The  petals 
vary  from  five  to  six :  they  are  sessile,  and  some- 
times united  at  their  base.  The  stamina,  which 
are  ten,  or  an  indeterminate  number,  are  united 
by  their  filaments,  and  sometimes  adhere  to  each 
other  by  their  anthers.  The  ovary  has  three  cells, 
surmounted  by  a  simple  style,  and  a  trifid  stigma. 
The  fruit  is  a  capsule,  with  three  cells,  rarely 
with  only  one,  through  abortion,  containing  each 
one  or  more  seeds,  inserted  at  their  inner  angle, 
and  pendant.  These  seeds  contain  an  axile 
embryo,  in  a  fleshy  or  homy  endosperm. 

TiLiACEiB,  Jussieu.  (TilliaceiB  and  eUeoear- 
petBy  Jussieu.)  Almost  all  the  tiliaceie  are  trees 
or  shrubs,  a  small  number  only  being  herba- 
ceous plants.  They  bear  alternate,  simple  leaves, 
accompanied  at  their  base  by  two  caducous 
stipules.  Their  flowers  are  axillar,  peduncu- 
late, solitary,  or  variously  grouped.  They  have 
a  simple  calyx,  formed  of  four  or  five  sepals, 
placed  close  together  in  the  form  of  valves,  pre- 
vious to  the  expansion  of  the  flower;  a  corolla 
having  the  same  number  of  petals,  which  are 
mrely  wanting,  and  are  often  glandular  at  their 
base.  The  stamina  are  numerous,  fr«e,  with 
bilocular  anthers.  A  pedicellate  gland  is  often 
seen  on  the  face  of  each  petal.  The  ovary  has 
from  two  to  ten  cells,  containing  each  several 
ovules  attached,  in  two  rows,  to  the  inner  angle. 
The  style  is  simple,  terminated  by  a  lobed  stigma. 
The  fruit  is  a  capsule,  with  several  cells,  con- 
taining several  seeds,  and  sometimes  indehiscent, 
or  a  monospermous  drupe,  through  abortion. 
The  seeds  contain  a  straight  or  slightly  curved 
embryo,  in  a  fleshy  endosperm.        * 

The  family  is  thus  divided  into  two  sections  : 

1.  The  true  Tiliacbjb,  comprehending  the 
genera  fiVta,  spartnannicty  helioearpusj  earchorw, 
triumfettay  apiaba^  &c. 

2.  The  EuBocARPSiB,  to  which  belong  the 
genera  ekeoearpw,  vallea,  decadia,  &c. 


The  tilliacete  are  allied  to  the  malvacese,  from 
which  they  diflfer  in  having  the  stamina  free, 
and  the  embryo  placed  at  the  centre  of  a  fleshy 
endosperm;  and  to  the  byttneriacee,  from  which 
they  are  distinguished  by  their  stamina  being  free 
and  numerous,  their  style  simple,  &c. 

Thetilliaces  are  mucilaginous,  like  the  families 
to  which  they  are  allied.  The  properties  of  the 
elffiocarpeae  are  unknown. 

TERNSTRCEifiACEA;  Cahelurs.  (Terfutrcemi- 
acetB  and  theaee<Py  Mirbel.)  Trees  or  shrubs, 
with  alternate  leaves,  destitute  of  stipules,  often 
coriaceous  and  persistent.  Flowers  sometimes 
very  large,  axillar,  and  terminal,  having  a  calyx 
formed  of  five  concave,  unequal,  and  imbricated 
sepals,  and  a  corolla  composed  of  five  petals, 
sometimes  united  at  their  base,  and  forming  a 
monopetalous  corolla.  The  stamina  are  numer- 
ous, often  connected  by  the  base  of  their  fila- 
ments, and  united  to  the  corolla.  The  ovary  is 
free,  sessile,  generally  applied  upon  a  hypogyn- 
ous  disk,  divided  into  from  two  to  five  cells,  each 
containing  two,  or  a  greater  number  of  pendant 
ovules,  inserted  at  the  inner  angle.  The  num- 
ber of  styles  is  the  same  as  that  of  the  cells; 
each  of  them  is  terminated  by  a  simple  stigma. 
The  fruit  has  from  two  to  five  cells.  It  is  some- 
times coriaceous,  indehiscent,  a  little  fleshy  inter- 
nally; at  other  times  dry,  capsular,  and  opening 
by  as  many  valves.  The  seeds,  which  are  often 
only  two  in  each  cell,  have  their  embryo  naked, 
or  covered  with  a  fleshy,  often  very  thin  endo- 
sperm. 

This  family  now  contains  the  genera  ternstrce- 
mia,  theay  cameilia,  fraztera^  &c. 

The  camellias  are  highly  ornamental  trees. 
The  tea  plant  belongs  to  this  family. 

Olacine^,  Mirbel.  This  little  family,  which 
has  been  formed  of  part  of  the  aurantiace/e,  is 
composed  of  woody  plants,  bearing  simple,  alter- 
nate, petiolate  leaves,  without  stipules,  and  very 
small  axillar  flowers.  The  flowers  are  composed 
of  a  very  small,  monosepalous,  persistent,  entire, 
or  toothed  calyx,  often  attaining  a  large  size,  and 
becoming  fleshy.  The  corolla  is  formed  of  from 
three  to  six  petals^  which  are  coriaceous,  sessile, 
valvar,  free,  or  united  at  the  base.  These  petals, 
which  sometimes  bear  the  stamina,  are  often 
united  two  and  two,  and  only  separated  at  their 
summit.  The  stamina  are  generally  ten  in 
number,  several  of  them  being  sometimes  abor- 
tive, and  existing  under  the  form  of  sterile  fila- 
ments. They  are  immediately  hypogynous,  or 
are  borne  upon  the  petals.  The  ovary  is  free, 
one-celled,  generally  containing  three  ovules, 
which  are  pendant  at  the  summit  of  a  central, 
erect  trophosperm.  The  style  is  simple,  ter- 
minated by  a  very  small,  three-lobed  stigma. 
The  fruit  is  drupaceous,  indehiscent,  often 
covered  by  the  calyx,  which  has  become  fleshy, 
and  one-seeded.    The  seed  is  composed  of  a 
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larg«  fleshy  endosperm,  in  which  is  contained  a 
small  basilar  and  homotrope  embryo. 

This  little  family,  which  is  composed  of  the 
genera  okue^fiHliay  &c.,  is  very  distinct  from  the 
aurantiacee,  in  having  its  leares  without  dots, 
its  stamina  definite,  its  ovary  always  unilocular, 
and  its  embryo  contained  in  a  very  large  endo- 
sperm. 

According  to  Mr  Brown,  the  genus  okas  is 
apetalous;  in  other  words,  its  flower  is  a  calyci- 
form  involucre,  and  a  calyx  formed  of  three 
sepals;  and,  on  account  of  tbe  internal  structure 
of  its  ovary,  it  approaches  the  santalaoes. 

MAROGiULViACEiB,  Choisy.  Shrubs  very  fre- 
quently sarmentaceous  and  climbing,  parasitic 
in  the  manner  of  the  ivy,  having  the  leaves 
alternate,  simple,  entire,  coriaceous  and  persis- 
tent; the  flowers  generally  disposed  in  a  short 
spike,  resembling  a  cyme.  The  flowers  are 
sometimes  oblique  at  the  summit  of  their  long 
peduncle,  which  pretty  generally  bears  an  irreg- 
ular bractea,  hollow  and  cowl-^aped,  or  like  a 
horn.  They  are  hermaphrodite,  with  a  calyx 
of  from  four  to  six  or  seven  short,  imbricated, 
and  generally  persistent  sepals.  The  corolla  is 
monopetalous,  entire,  rising  like  a  kind  of  hood, 
or  formed  of  five  sessile  petals.  The  stamina, 
which  are  usually  numerous  (five  only  in  «w- 
roubea),  have  their  filaments  free.  The  ovary  is 
globular,  surmounted  by  a  sessile  stigma,  lobed 
in  a  stellate  form,  which  is  rarely  supported  upon 
a  style.  It  has  a  edngle  cell,  which  has  from 
four  to  twelve  parietal  trophosperms,  projecting 
in  the  form  of  half  dissepiments,  divided  at  their 
free  edge  into  two  or  three  variously  contorted 
lamine  and  all  covered  with  very  small  ovules. 
The  fruit  is  globular,  coriaceous,  internally 
fleshy,  indehisoent,  or  bursting  irregularly  into 
a  certain  number  of  valves,  the  dehiscence  of 
which  takes  place  towards  the  summit,  and 
which  bear  a  trophosperm  on  the  middle  of  their 
inner  face.  The  seeds  are  very  small,  and  con- 
tain immediately  under  their  proper  integument 
a  homotrope  embryo. 

The  genera  of  which  this  fieunily  is  composed 
are:  marcgraviay  anthohma^  fioran<A«0,  and  m»- 
roubea.  This  group  is  related  to  the  guttifere; 
but  it  is  also  very  intimately  allied  to  the  bixi- 
nes  and  flacourtianes,  which  have  also  a  poly- 
petalous  corolla,  and  indefinite  stamina,  a  unilo- 
cular fruit,  and  parietal  trophosperms.  But,  in 
these  two  families,  the  leaves  are  accompanied 
with  stipules,  and  the  embryo  is  covered  by  an 
endosperm. 

Some  of  them  bear  laige  and  sliowy  flowers, 
among  which  are  hollow,  pitcher-like  appen- 
dages. 

GuTTiFKRiE,  Jussieu.  This  family  is  com- 
posed of  trees  or  shrubs,  sometimes  parasitic, 
and  all  abounding  in  yellow  and  resinous  proper 
juices.     Their  leaves,  which  are  oppoeite,  or 


more  rarely  alternate,  are  coriaceous  and  peisis- 
tent.    Their  flowers,  which  are  disposed  in  axil- 
lar  racemes,  or  terminal  panideB,  are  heimar 
phrodite,  or  unisexual  and  polygamous.     TbeiT 
calyx  is  persistent,  formed  of  from  two  to  six 
rounded,  often  coloured  sepals.    The  corolla  is 
composed  of  from  four  to  ten  petals.      Tbm 
stamina,  which  are  very  numerous^  rarely  ia 
definite  number,  are  free.    The  ovary  is  simile, 
and  surmounted  by  a  short  style,  which  is  some- 
times wanting,  and  which  bears  a  peltate,  radiate, 
or  lobed  stigma.    The  fruit  is  sometimes  capso- 
lar,  sometimes  fleshy  or  drupaceous,  and 
times  opens  by  several  valves,  of  which  the 
erally  inflicted  margins  are  fixed  to  a  single  pJa- 
centum,  or  to  several  thick  placentas.  The  seeds 
are  composed  of  a  homotrope  embryo  destitute 
of  endosperm.     The  guttifere  comprehend  a 
considerable  number  of  genera,  all  eztra-£iir»- 
pean,  such  as  ehtsiay  godoyoy  makureoy  ^rciaig, 
calcp^Uumy  &c.    They  difier  from  the  hypcri- 
cinec  in  having  their  stamina  entirely  ^ee^  is 
being  furnished  with  a  milky  juice,   in  the 
absence  of  transparent  dots,  &c. 

The  yellow  juice  in  which  these  plants  aboand, 
is  acrid  and  puigative.  Gamboge,  which  is  a 
drastic  purgative,  and  affords  a  yellow  paint,  is 
the  concrete  juice  of  a  plant  of  this  fiunihr. 
The  fruit  of  garcinia  mangostana,  is  highly 
esteoned. 

Hypericins^,  Jussieu.  Herbaceous  plants, 
shrubs,  or  even  trees,  often  resinous,  and  sprinkled 
with  transparent  glands.  Leaves  opposite,  very 
rarely  alternate,  simple.  Flowers  asillar  or  ter- 
minal, variously  disposed.  The  calyx  has  four 
or  five  very  deep,  somewhat  unequal  dirisionB. 
The  corolla  is  composed  of  four  or  fire  petals, 
spirally  twisted  previous  to  ihext  evolution. 
The  stamina  are  very  numerous,  united  into 
several  fasciculi  by  the  base  of  their  filaments^ 
sometimes  monadelphous  or  free.  The  ovaiy  is 
free,  globular,  surmounted  by  several  styles, 
which  ore  sometimes  united  into  one.  It  has 
as  many  polyspeimous  cells  as  there  axe  styles. 
The  fruit  is  a  capsule,  or  a  berry  with  several 
polyspermous  cells.  In  the  former  ease  it  opms 
by  as  many  valves  as  there  are  cells,  the  maigins 
of  the  valves  being  continuous  with  the  dissepi- 
ments. The  seeds,  which  are  very  numerofas 
and  very  small,  contain  a  homotrope  embiyo, 
destitute  of  endosperm. 

This  family  is  composed  of  a  small  number 
of  genera :  hypericumf  midramammm^  tui^rumj 
vfMnia,  &C.  Most  of  the  species  have,  in  the 
substance  of  their  leaves,  transparent  miliaiy 
glands,  which,  on  being  held  between  the  eye 
and  the  light,  look  like  so  many  littie  hoks. 
This  character,  together  with  the  very  nnmcfoss 
stamina,  and  the  polyspermous  cells  of  the  IHiit, 
perfectly  distinguish  the  hyperidnec  from  the 
families  that  are  allied  to  it. 
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AuRAHTiACBiE,  Correo.  Some  of  the  genera 
of  aurarUia  of  Jussieu.  Very  smooth,  some- 
times spinous  trees  or  shmbsy  bearing  alternate 
and  articulated  leaves,  which  are  simple,  or 
more  frequently  pinnate,  and  furnished  with 
vesicular  glands,  filled  with  a  transparent  vola- 
tile oil.  The  flowers  are  fragrant,  and  generally 
terminal.  The  calyx  is  monosepalous,  persis- 
tent, with  three  or  five  more  or  less  deep  divi- 
sions. The  corolla  is  of  from  three  to  five 
sessile  petals,  which  are  free  or  slightly  united. 
The  stamina,  sometimes  of  the  same  number  as 
the  petals,  or  double  that  number,  or  a  multiple 
of  it,  are  free,  or  variously  united  by  their  fila- 
ments, and  are  attached  beneath  to  a  hy pogynous 
disk,  on  which  the  ovary  is  applied.  The  ovary 
is  globular,  with  several  cells  containing  a  nngle 
suspended  ovule,  or  several  ovules  attached  to 
the  inner  angle  of  the  cell.  The  style,  which  is 
sometimes  very  short  and  thick,  is  always  sim- 
ple, and  terminated  by  a  simple  or  lobed  discoid 
stigma.  The  fruit  is  generally  fleshy  internally, 
separated  into  several  ceUs  by  very  thin  membran- 
ous dissepiments,  containing  one  or  more  seeds 
inserted  at  their  inner  angle,  and  generally 
pendant.  Externally,  the  pericarp  is  thick  and 
indehiscent,  studded  with  vesicles  filled  with 
volatile  oil.  The  seeds  contain  one,  sometimes 
two  embryos,  without  endosperm. 

The  genera  of  which  this  family  is  composed 
are  especially  distinguished  by  their  articulate, 
ofken  compound  leaves,  furnished  with  vesicular 
glands,  which  exist  also  in  the  substance  of  their 
petals  and  pericarp,  by  their  simple  style,  and 
the  absence  of  endosperm  in  the  seeds,  as  citrus^ 
IwKmicty  murr€^<ty  &c. 

The  orange,  the  lemon,  the  citron,  and  the 
lime,  are  the  firuits  of  different  species  of  citrus. 
Ampkude^  Rich.   (  Fites^  Jussieu).   Shrubs 
or  small  trees,  which  are  twining,  sarmenta- 
ceous,  and    furnished  with    tendrils    opposite 
to  the  leaves,  which  are  alternate,  petiolate, 
simple  or  digitate,  with  two  stipules  at  their 
liase.     The  flowers  are  disposed  in  racemes, 
wliich  are  opposite  to  the  leaves.-   The  calyx 
is  very  short,  often    entire   and   nearly  flat. 
The  corolla  is  of  five  petals,  which  are  some- 
times coherent  at  their  upper  part,  and  rise  all 
together  in  the  form  of  a  hood.    The  stamina, 
five  in  number,  are  erect,  free,  and  opposite  to 
the  petals.    The  ovary  is  applied  upon  a  hypo- 
pyons annular  disk,  lobed  at  its  circumference. 
It  has  always  two  cells,  each  containing  two 
erect  ovules.    The  style,  which  is  thick  and 
very  short,  is  terminated  by  a  stigma  which  is 
slightly  two-lobed.    The  fruit  is  a   globular 
berry,  containing  from  One  to  four  erect  seeds, 
having  their  episperm  thick,  their  endosperm 
homy,  and  containing  near  their  base  a  very 
bjnall  erect  embryo. 
This  little  family  is  composed  of  the  genera 


vitisy  cissus,  and  ampelopsis.  The  grape  vine, 
vitis  vini/eroy  is  the  most  important  of  this 
fiimily. 

HiPFOCRA.TiCKiB,     (Jussieu,     hippoerateaoeoff 

Kunth,  De  Candolle).  Shrubs  or  small  trees, 
generally  glabrous  and  sarmentaceous,  bearing 
opposite,  simple,  coriaceous,  entire  or  toothed 
leaves,  and  small,  axillar,  fasciculate  or  corym- 
bose flowers.  The  calyx  is  persistent,  with  five 
divisions.  The  corolla  is  composed  of  five  equal 
petals.  The  stamina  are  generally  three  in  num- 
ber, rarely  four  or  five,  having  their  filaments 
united  at  the  base,  and  forming  a  tubular  andro- 
phorum.  The  ovary  is  trigonal,  with  three 
cells,  each  containing  four  ovules  attached  to 
their  inner  angle.  The  style  is  simple,  ter- 
minated by  one  or  three  stigmas.  The  fruit  is 
sometimes  capsular,  with  three  membranous 
angles,  sometimes  fleshy;  each  cell  generally 
contains  four  seeds.  The  seed  has  an  erect 
embryo,  without  endosperm. 

This  family,  which  is  composed  of  the  genera 
hippocratea^  anthodon^  raddUiOy  saiaeiay  &c^  is 
allied  to  the  acerineae  and  malpighiacec.  Very 
little  is  known  of  their  properties. 

AcERiNEiB,  De  Candolle.  This  fiimily  is 
composed  of  the  genus  acer  alone,  and  presents 
the  following  characters :  flowers  hermaphrodite, 
or  unisexual.  Calyx  with  five  more  or  less  deep 
divisions,  or  entire.  Corolla  of  live  petals.  Sta- 
mina double  the  number  of  the  petals,  inserted 
upon  a  hypogynous  disk,  which  occupies  Uie 
whole  bottom  of  the  flower.  Ovary  didymous 
and  compressed,  with  two  oeUs,  each  containing 
two  ovules,  attached  at  its  inner  angle.  Style 
simple,  sometimes  very  short,  terminated  by 
two  subulate  stigmas.  The  fruit  consists  of  two 
indehiscent  samaras,  which  are  each  prolonged 
into  a  wing  on  one  side.  The  seeds  present  a 
spirally  twisted  embryo  beneatlx  their  proper 
integument. 

This  family  contains  several  valuable  timber 
trees.  Sugar  is  obtained  from  the  juice  of 
several  American  species  of  the  maple. 

Malfiohiagka,  Jussieu.  Trees  or  shrubs,  with 
opposite,  simple,  or  compound  leaves,  often  fum- 
i^ed  with  napiform  hairs,  and  frequently  accom- 
panied at  their  base  with  two  stipules.  Flowers 
yellow  or  white,  forming  racemes,  corymbs,  or 
sertules,  which  are  axillar  or  terminal.  The  pedi- 
cels which  support  the  flowers  are  often  articulated 
and  furnished  with  two  small  bracteas  near  their 
middle.  The  calyx  is  monosepalous,  often  per- 
sistent, with  four  or  five  deep  divisions.  The  co- 
rolla, which  is  sometimes  wanting,  is  composed 
of  five  petals  with  long  claws.  The  stamina, 
six  in  number,  seldom  fewer,  are  free  or  slightly 
united  at  the  base.  The  pbtil  is  sometimes 
simple,  sometimes  formed  of  three  carpels,  more 
or  less  united.  Each  carpel  or  cell  contains 
either  a  single  ovule  suspended  at  the  upper  part 
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of  the  inner  angle,  or  two  ovules  attached  to  the 
angle.  The  styles,  three  in  number,  are  some- 
times united.  The  fruit,  which  is  dry  or  fleshy, 
is  composed  of  three  distinct  carpels,  or  forms  a 
capsula  or  anuculanium,  with  three,  rarely  with 
two  or  a  single  cell.  The  capsule  is  usually 
marked  with  very  prominent  membranous  wings, 
or  spinous  points.  The  nuculanium  sometimes 
contains  three  unilocular  nucules,  sometimes  a 
nucleus,  with  three  monospermous  cells.  Each 
seed  is  composed  of  a  proper  integument  of  no 
great  thickness,  immediately  covering  a  some- 
what curved  embryo. 

The  genera  are:  malpighia,  brysonimay  hy- 
ptage^  ffavdichaudiay  banisteria,  &c.,  M.  De  Can- 
dolle. 

The  properties  of  the  malpighiaces  are  little 
known.  The  hairs  of  some  species  are  pungent. 
The  fruit  of  several  is  eaten  in  the  West  Indies. 
The  bark  of  the  horse-chestnut  is  bitter  and 
astringent. 

Ertthroxtleje,  Kunth.  Trees  or  shrubs 
with  alternate  or  opposite,  generally  glabrous 
leaves,  furnished  with  axillar  stipules.  The 
flowers  are  small,  pedicellate,  having  a  persistent 
calyx,  with  Ave  deep  divisions,  and  a  corolla  of 
five  petals,  which  are  destitute  of  claws,  and 
furnished  internally  with  a  small  scale.  The 
stamina,  ten  in  number,  are  monadelphous.  The 
ovary  is  unilocular,  containing  a  single  pendant 
ovule,  or  it  has  three  cells,  of  which  two  are 
empty.  From  the  ovary  spring  tliree  styles, 
which  are  sometimes  distinct,  sometimes  united 
neariy  to  their  summit.  The  fruit  is  a  mono- 
spermous drupe,  containing  an  angular  seed,  of 
which  the  hard  and  horny  endosperm  contains 
an  axile  and  homotrope  embryo. 

This  little  family  is  composed  of  the  genus 
trythroxylum^  under  the  name  of  sethia. 

MsLiACEiE,  (De  Candolle,  cedreledPy  Brown). 
Trees  or  shrubs  with  alternate,  simple  or  com- 
pound leaves  destitute  of  stipules.  Flowers 
sometimes  solitary  and  axillar,  sometimes  vari- 
ously grouped  in  spikes  pr  racemes.  Calyx 
monosepalous,  with  four  or  five  more  or  less 
deep  divisions.  Corolla  with  four  or  five  valvar 
petals.  Stamina  generally  double  the  number  of 
the  petals,  rarely  of  the  same  or  a  greater  number. 
They  are  always  monadelphous,  and  their  fila- 
ments form  a  tube,  which  bears  the  anthers  some- 
times at  its  summit,  sometimes  at  its  inner  surface. 
The  ovary  is  supported  upon  a  hypogynous  an- 
nular disk.  It  has  four  or  five  cells,  generally  con- 
taining two  collateral  and  super-imposed  ovules. 
The  style  is  simple,  terminated  by  a  stigma, 
which  is  more  or  less  deeply  divided  into  four 
or  five  lobes.  The  firuit  is  sometimes  dry,  cap- 
sular, opening  by  four  or  five  septiferous  valves ; 
sometimes  fleshy  and  drupaceous,  and  occasion- 
ally unilocular  through  abortion.  The  seeds  are 
composed  of  an  embryo,  sometimes  enveloped  in 


a  thin  or  fleshy  endosperm,  which  is  wanting  in 
other  genera. 

This  fiunily  is  divided  into  two  natanl 
tribes : 

1.  True  Meliace^  :  cells  of  the  fruit  contain- 
ing one  or  two  seeds  without  wings  or  endo- 
sperm ;  embryo  reversed ;  cotyledons  fiat  and 
leafy,  or  thick  and  fleshy,  as :  fferumay  humiria, 
turroBa,  quivisia,  strigiliay  sandoricum,  meUa^ 
triehilia^  guarea,  &c. 

2.  CsD&ELEiE :  cells  of  the  fruit  polyspermousi 
seeds  generally  winged,  furnished  with  a  fleshy 
endosperm,  embiyo  erect,  cotyledons  leaf^',  as : 
cedrela  sirieieniay  &c. 

The  bark  of  canella  alba  is  aromatic  and 
tonic.  The  root  of  fnelia  azedarach  is  anthel- 
mintic. Mahogany  is  the  wood  of  noietenia 
fnahoganiy  the  bark  of  which,  and  of  ^.  fArifuga^ 
is  tonic.  The  pulpy  pericarp  of  mdia  azedaraidtaj 
like  that  of  Uie  olive,  yields  oil.  The  fruits  of 
some  Indian  species  are  eaten. 

Sapd«'dacb£,  Jussieu.  This  &mily  is  com- 
posed of  lai*ge  trees  or  shrubs,  sometimes  of  her- 
baceous and  twining  plants,  bearing  alternate 
and  generally  imparipinnato  leaves,  sometimes 
furnished  with  tendrils.  Their  calyx  is  composed 
of  four  or  five  sepals,  which  are  free,  or  slightl/ 
united  at  the  base.  The  corolla,  which  is  some- 
times wanting,  is  generally  formed  of  four  oi 
five  petajs,  which  are  sometimes  naked,  some- 
times glandular  near  their  middle,  where  they 
occasionally  bear  a  petaloid  lamina.  The  stamina, 
which  are  double  the  number  of  the  petals,  are 
free,  and  applied  upon  a  flat,  lobed,  hypogynous 
disk,  which  fills  all  the  bottom  of  the  flower. 
The  ovaiy  is  three-celled,  each  cell  generally 
containing  two  super-imposed  ovules  attached 
to  its  inner  angle.  The  style  is  simple  at  the 
base,  trifid  at  the  sununit,  which  is  terminated 
by  three  stigmas.  The  firuit  is  a  capsule,  some- 
times vesicular,  with  one,  two,  or  three  cells, 
each  containing  a  single  seed.  The  seeds  are 
composed  of  a  large  embryo,  having  its  radicle 
curved  over  the  cotyledons,  and  destitute  of  endo- 
sperm. 

This  funily  has  been  divided  into  three  tribes : 

1.  Paluni^  :  petals  appendiculate  ;  disk 
formed  of  distinct  glands,  placed  between  the 
petals  and  stamina;  ovary  with  three  mono- 
spermous cells;  twining  herbs  or  shrubs,  fur- 
nished with  tendrils,  as :  cardiosptnnumy  urvillea, 
sergania^  paulUnia. 

2.  Sapindace^  :  petals  not  appendiculate,  but 
glandular  or  bearded,  rarely  naked ;  disk  annular, 
or  sometimes  glands  imited  together ;  ovary  with 
two  or  three  monospermous  cells;  trees  or 
shrubs  not  twining,  as :  gapindus^  tatmOy  gckmi- 
de/fo,  euphoriay  thaniniay  cupaniay  &c. 

3.  DoDONiEACEiB :  petals  furnished  with  a  scale 
at  their  base ;  ovary  with  two  or  three  cells,  con- 
taining two  ovules ;  pericarp  vesicular  or  winged ; 
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embryo  having  its  cotyledons  spirally  twisted, 
as :  iolreuteriay  dodaneea,  &c. 

The  fruits  of  seTeral  species  are  eaten ;  but 
the  leaves  of  many  are  poisonous.  The  fruit  of 
sapindus  saponaria  is  soapy,  as  its  name  implies, 
and  used  for  washing  linen. 

PoLTOALE^,  Jusdeu.    This  family  consists 
of  herbaceous  plants  or  shrubs,  with  alternate, 
simple,  entire  leaves,  and  solitary,  axillar,  or 
spiked  flowers.    The  flowers  are  composed  of  a 
calyx  of  four  or  five  sepals  laterally  imbricated 
previous  to  their  expansion,  and  of  which  two, 
sometimes    more   internal,    are    petaloid   and 
coloured.    The  corolla  is  formed  of  from  two 
to   five  petals,  sometimes  distinct,  sometimes 
united  together  by  means  of  the  filaments  of  the 
stamina,  which  form  a  tube  split  on  one  side. 
The  stamina,  which  are  generally  eight  in  num- 
ber, are  monadelphous.    Their  androphornm  is 
divided  above  into  two  pblanages,  each  bearing 
four  unilocular  anthers,  generally  opening  at  the 
tip.    More  rarely,  the  stamina  are  from  two  to 
four,  and  free.    The  ovary  is  sometimes  accom- 
panied, at  its  base,  by  a  hypogynous  and  unila- 
teral disk,  or  formed  of  two  lateral  and  lamellar 
appendages.    It  has  two,  more  rarely  one  or 
three  cells,  each  containing  one  or  two  ovules. 
The  style  is  long,  usually  curved,  and  bearing  a 
hollow,  two-lobed,  or  unilateral  stigma.    The 
fruit  is  a  capsule  or  a  drupe.    In  the  former 
case,  it  has  two  one-seeded  cells,  and  opens  into 
two  septiferous  valves.  In  the  latter  case,  it  is  uni- 
locular, one-seeded,  and  indehiscent.    The  seeds 
are  pendant,  generally  accompanied  by  a  kind 
of  caruncle  or  arillus  of  diversified  form.    Their 
embryo  is  sometimes  placed  in  a  fleshy  endo- 
sperm, and  sometimes  destitute  of  endosperm. 

The  genera  are,  pofygala^  sahmoniay  com- 
spcrma,  bctdieray  s<mlamea,  hrameriay  &c. 

The  root  of  polygdla  senega  is  stimulant, 
diuretic,  diaphoretic,  and  purgative.  Extract  of 
ratanhia,  the  root  of  krameriay  is  used  to  adul- 
terate or  improve  port  wine.  The  roots  of  the 
plants  of  this  family  are  generally  bitter  and 
more  or  less  astringent. 

TREMANDRE2E,  Brown.  This  little  family, 
which  is  formed  of  the  two  genera  tremandra 
and  tetratheca,  is  composed  of  shrubs  having  the 
general  appearance  of  heaths,  all  natives  of  New 
Holland,  bearing  alternate  or  verticillate  leaves, 
without  stipules,  simple  or  toothed,  and  often 
furnished  with  glandular  hairs.  The  flowers  are 
axillar  and  solitary.  The  calyx  is  composed  of 
four  or  five  unequal  sepals,  placed  close  together 
in  the  form  of  valves,  previous  to  the  expansion 
of  the  flower,  and  caducous.  The  corolla  is  com- 
posed of  four  or  five  equal  petals,  alternate  with 
the  sepals,  and  longer  than  the  stamina.  The 
stamina,  eight  or  ten  in  number,  are  placed  in 
pairs  opposite  the  petals.  Their  anthers,  which 
have  two  or  four  cells  open  at  their  summit  by 


a  small  hole  or  a  kind  of  tube.  The  ovary  is 
ovoidal,  compressed,  with  two  cells,  each  con- 
taining two  or  three  pendant  ovules.  The  style 
is  terminated  by  one  or  two  stigmas ;  and  the 
fruit  is  a  compressed  bilocular  capsule,  opening 
by  two  valves,  which  are  septiferous  in  the 
middle.  The  seeds,  which  are  inserted  at  the 
upper  part  of  the  dissepiment,  are  terminated 
by  a  carunculate  appendage.  The  embryo  is 
erect  in  a  fleshy  endosperm. 

There  are  only  seven  species  natives  of  New 
IloUand. 

FosiARiACEiE,  De  CandoUe.  The  fumariaceie 
are  all  herbaceous  plants,  destitute  of  milky 
juice,  and  furnished  with  alternate  compound 
leaves,  having  a  great  number  of  narrow  seg- 
ments. The  flowers  are  rather  small,  and  gene- 
rally disposed  in  terminal  spikes.  Their  calyx  is 
composed  of  two  very  small,  opposite,  flat,  and 
caducous  sepals.  The  corolla  is  irregular,  tu- 
bular, formed  of  four  unequal  petals,  sometimes 
slightly  united  together  at  their  base.  The 
upper  petal,  which  is  the  largest,  is  terminated, 
at  its  lower  part,  by  a  short,  curved  spur.  The 
stamina,  six  in  number,  are  diadelphous,  or  form 
two  androphora,  each  of  which  carries  at  its 
summit  three  anthers,  the  middle  anther  two- 
celled,  the  others  one-ceUed.  The  ovary  is  uni- 
locular, and  contains  four  or  a  great  number  of 
ovules  attached  to  two  longitudinal  tropho- 
sperms,  corresponding  to  each  suture.  The 
style  is  short,  surmounted  by  a  depressed  stig- 
ma. The  fruit  is  sometimes  a  globular  akenium, 
monospermous  through  abortion,  sometimes  a 
many-seeded,  two  valved,  occasionally  vesicular 
capsule.  The  seeds  are  globular,  furnished  with 
a  caruncula,  and  containing,  in  a  fleshy  endo- 
sperm, a  small,  somewhat  lateral,  sometimes 
curved  and  transverse  embryo. 

This  family,  composed  of  the  genus  fumaria 
and  the.  genera  formed  of  its  different  species,  as 
corydalis,  dielytray  cystieapnoSy  is  distinguished 
from  the  papaveracee  by  the  absence  of  milky 
juice,  the  irregular  corolla,  and  the  six  diadel- 
phous stamina. 

This  family  does  not  contain  any  noxious 
plants,  but  otherwise  they  are  of  little  impor- 
tance. 

Papaverace^.  Herbaceous,  or  more  rarely 
suffrutescent  plants,  w^ith  alternate  leaves,  which 
are  simple  or  more  or  less  deeply  cut,  generally 
abounding  in  a  white  or  yellowish  milky  juice. 
The  flowers  are  solitary,  or-  disposed  in  ^ymes 
or  branched  racemes.  The  calyx  is  formed  of  two, 
very  rarely  three  concave,  very  caducous  sepals. 
The  corolla,  which  is  sometimes  wanting,  is 
composed  of  four,  very  rarely  of  six  flat  petals, 
which  are  plaited  and  puckered  previous  to  their 
expansion.  The  stamina,  which  are  very  numer- 
ous, are  free.  The  ovary  is  ovoidal  or  globular, 
or  narrow  and  approaching  to  linear,  one-celled. 
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containing  very  numerous  ovules  attached  to 
trosphosperms,  which  project  in  the  form  of 
laminae  or  false  dissepiments.  The  style,  which 
is  very  short  or  scarcely  distinct,  is  terminated 
hy  as  many  stigmas  as  there  are  trophosperms. 
The  fruit  is  an  ovoidal  capsule,  crowned  hy  the 
stigma,  indehiscent,  or  opening  hy  pores  under 
the  stigma ;  or  it  is  elongated  in  the  form  of  a 
pod,  opening  by  two  valves,  or  breaking  across 
by  articulations.  The  seeds,  which  are  usually 
very  small,  are  composed  of  a  proper  integument, 
sometimes  bearing  a  kind  of  small  fleshy  carun- 
cula,  and  of  a  fleshy  endosperm,  in  which  is 
placed  a  very  small  cylindrical  embtyo. 
.  Jussieu  united  with  the  papaveracea  the 
genus  finnariay  which  is  now  considered  a  dis* 
tinct  family.  The  genera  of  the  papaveracese 
are  papaeer,  argemone^  meeonopsiSy  sanffuinariay 
poccoHta,  remeria,  ffloucium,  thdidoniumy  and 
hypeeoum. 

Many  of  the  poppies  are  possessed  of  a  nar- 
cotic property.  Opium  is  the  concrete  milky 
juice  of  papaver  aUmm,  The  seeds  of  the  pop- 
pies, however,  yield  an  oil  which  is  perfectly  free 
of  deleterious  properties,  and  is  used  in  food. 
Other  species  of  this  family  are  pnigative, 
emetic,  and  diaphoretic,  as  tangninaria  eana- 

Many  of  this  species  are  mere  iveeds. 

Crucipera',  Jussieu.  This  is  one  of  the 
largest,  most  natural,  and  important  families  of 
the  vegetable  kingdom,  composed  of  herbaceous 
or  sometimes  sufirutescent  plants,  most  of  which 
grow  in  Europe.  Their  leaves  are  alternate, 
simple,  or  more  or  less  deeply  incised;  their 
flowers  disposed  in  spikes,  or  in  simple  or  pani- 
culate racemes.  The  calyx  is  formed  of  four 
caducous  sepals,  two  of  which  are  sometimes 
swelled  out  at  the  base.  The  corolla  consists  of 
four  unguiculate  petals  placed  opposite  each 
other  in  pairs,  so  as  to  represent  a  cross  (whence 
the  name  of  the  family).  The  stamina^  six  in 
number,  are  tethidynamous,  that  is,  there  are 
four  larger  placed  close  to  each  other  in  pairs^ 
and  two  smaller,  opposite  to  each  other.  At 
the  base  of  the  stamina  there  are  seen  upon  the 
receptacle  two  or  four  glands,  one  between  each 
pair  of  large  stamina,  and  a  larger  one  under 
each  of  the  small  stamina. 

The  ovary  is  more  or  less  elongated,  with  two 
cells  separated  by  a  false  dissepiment.  Each 
cell  contains  one  or  more  ovules  attached  to  the 
outer  edge  of  the  membranous  dissepiment, 
which  is  merely  a  prolongation  of  the  two 
sutural  trophospmns.  The  style  is  short  or 
almost  none,  and  seems  a  continuation  of  the 
dissepiment :  it  is  terminated  by  a  two-lobed 
stigma.  Tlie  fruit  is  a  siliqua  or  a  silicula,  of 
variable  form,  indehiscent,  or  opening  by  two 
valves.  The  seeds  are  attached  on  each  side  of 
the  dissepiment.    Their  embryo  is  immediately 


covered  by  the  proper  integument,  and  is  more 
or  less  bent  upon  itself. 

The  genera  which  compose  this  family  are 
exceedingly  numerous,  and  there  acre  upwards 
of  900  species.  Linnfeus  divided  them  into  two 
orders,  according  as  the  fruit  is  a  silicala  or  a 
siliqua.  In  the  first  of  these  orders  we  find 
among  others  the  genera  laptdiumy  Maapiy  iMHM^ 
tnyafffumy  cochleariay  iberisy  /tmarto,  &c.;  in  the 
other  the  genera  ckeiratUhus,  sisymbriums  Act- 
perisy  brassicay  enieay  sinapisy  &c. 

The  properties  of  the  crucifene  are  more  or 
less  acrid  and  stimulant,  and  are  considered  as 
antiscorbutic.  Mustard,  the  seed  of  sinapii 
nigroy  is  exti^emely  acrid,  and  is  applied  exter- 
nally as  a  rubefacient  or  blister.  The  hone- 
radish,  the  cress,  the  root  of  raphafiMs  wuirititmuy 
and  many  other  species,  are  equally  pungent ;  the 
seeds  contain  fixed  oil,  which  is  extracted  from 
those  of  some  species.  When  the  acrid  principle 
is  corrected  by  an  abundant  mucilage,  the  plants 
become  useful  as  food,  as  is  the  case  with  the 
water-cress,  the  sea-kale,  the  field-mustard. 
Cultivation  diminishes  the  acrimony,  so  as  to 
render  some  species  almost  destitute  of  it^  as  in 
the  numerous  varieties  of  the  cabbage  and  turnip. 

Some  of  the  species  are  beautiful  and  fragrant 
garden  flowers,  as  the  stock  gelly  flower,  candy 
tuft,  &c. 

CAPPARRiDEiE.    Herbaccous  or  woody  plants^ 
bearing  alternate,  simple  or  digitate  leaves,  ac- 
companied at  their  base  by  two  foliaceous  sti- 
pules.   Their  flowers  are  terminal,  spiked  or 
racemed,  or  axillar  and  solitary.    The  calyx  is 
composed  of  four  caducous  sepals,  very  rarely 
united  together  at  their  base.  The  corolla  is  formed 
of  four  or  five  equal  or  unequal  petals.    The 
stamina  are  sometimes  definite,  more  frequently 
indefinite.    The  ovary  is  simple,  often  raised 
upon  a  more  or  less  elongated  support,  which 
bears  the  name  of  podogynum,  at  the  base  of 
which  are  inserted  the  stamina  and  petals.    It 
has  a  single  cell  containing  several  trophosperms 
projecting  in  the  form  of  plates  or  fidse  dissepi- 
ments, bearing  a  great  number  of  ovules.     The 
fruit  is  dry  or  fleshy.    In  the  former  case,  it  is 
a  kind  of  more  or  less  elongated  pod,  opening  by 
two  valves^  as  in  most  of  the  crucifers.    In  the 
latter  case,  it  is  a  unilocular,  many-seeded  berr}-, 
of  which  the  seeds  are  either  parietal,  or  are 
scattered  in  the  pulp  of  which  the  fruit  is  com- 
posed.    These    seeds   are  generally  renifons, 
composed  of  a  dry,  crustaceous  epispenn,  whidi 
immediately  covers  a  somewhat  curved  embryo, 
destitute  of  endosperm. 

The  principal  genera  of  this  family  are :  cu^ 
parisy  crattewiy  mortjonta,  Boicia^  eleom&y  &c. 

The  fimiily  is  nearly  allied  to  the  cruciferv, 
but  differs  from  them  in  having  their  leaves 
furnished  with  stipules,  their  numerous  stamina, 
and  the  structure  of  their  fruit. 
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Their  properties  are  similar  to  those  of  the 
crucifene.  The  caper  phint  helongs  to  this 
family,  and  the  cleoma  rosea,  as  well  as  the 
species  of  erakera  are  pretty  garden  flowers. 

RflSBDACEiBy  De  Candolle.  Plants  generall}' 
herbaceous,  rarely  suffrutescent,  with  alternate 
leaves,  destitute  of  stipules,  and  often  having  two 
glands  at  their  base.  The  flowers  form  simple 
and  terminal  spikes.  The  calyx  has  from  four 
to  six  deep  and  persistent  divisions.  The  corolla 
is  composed  of  the  same  number  of  petals  alter- 
nating with  the  sepals.  The  petals  are  generally 
composed  of  two  parts,  a  lower  entire  part,  and 
an  upper,  divided  into  a  greater  or  less  number 
of  segments.  The  stamina  are  generally  in 
indeterminate  number  (from  fourteen  to  twenty- 
six)  ;  their  filaments  free  and  hypogynous,  their 
anthers  two-celled,  each  cell  opening  by  a  longi- 
tudinal groove.  Between  the  stamina  and  the 
petals,  is  a  kind  of  annular,  glandular  mass,  more 
elevated  on  the  upper  side,  and  thus  forming  a 
hypogynous  disk  of  a  peculiar  kind.  The  pistil, 
which  is  slightly  stipitate  at  its  base,  appears 
formed  by  the  intimate  union  of  three  carpels, 
and  is  terminated  above  by  three  horns,  each 
bearing  a  stigma  at  its  summit.  The  ovary  has 
a  single  cell,  open  at  the  top,  containing  a  great 
number  of  ovules,  attached  to  three  parietal  tro- 
phosperms,  which  are  remarkable  for  not  corres- 
ponding to  the  stigmas,  but  alternate  with  them. 
The  fruit,  which  is  very  rarely  fleshy,  is  com- 
monly a  more  or  less  elongated  capsule,  natu- 
rally open  at  the  summit,  which  is  terminated 
by  three  angles ;  it  is  one-celled,  and  the  seeds 
are  arranged  upon  three  parietal  trophosperms. 
The  seeds,  which  are  very  frequently  kidney- 
shaped,  are  composed  of  a  rather  thick  integu- 
ment, a  very  thin  fleshy  endosperm,  and  an 
embryo  bent  in  the  form  of  a  horse's  shoe. 

This  family  contains  only  the  two  genera 
reseda  and  ochradenus. 

The  species  are  generally  weeds;  reseda  lut  ala 
affords  a  yellow  dye,  and  r.  odorata  is  the  com- 
mon mignonette,  the  peculiarities  of  whose 
inflorescence  have  already  been  described. 

FLAOouRTiANEiE,  Rich.  BtxtnedB,  Kunth. 
This  family  consists  of  shrubs  with  alternate, 
simple,  entire,  often  coriaceous,  persistent  leaves, 
destitute  of  stipules,  and  pedunculate,  axillar, 
often  unisexual  and  dioecious,  at  other  times 
with  hermaphrodite  flowers.  Their  calyx  is 
formed  of  from  three  to  seven  sepals,  which  are 
distinct,  or  slightly  connected  at  the  base.  The 
corolla,  which  is  sometimes  wanting,  is  com- 
posed of  five  or  seven  petals  alternating  with  the 
sepals.  The  stamina,  which  are  determinate  or 
indeterminate  in  number,  and  inserted  at  the 
circumference  of  a  hypogynous  annular  disk, 
which  is  rarely  wanting,  have  their  filaments 
free,  and  their  anthers  two-celled.  The  ovary 
is  sessile  or  stipitate,  globular,  one-celled  in  all 


the  genera  of  the  family  exce^^iing  flacourtiay  in 
which  it  has  from  six  to  nine  cells.  In  the 
former  case,  it  contains  a  considerable  number 
of  ovules  attached  to  parietal  trophosperms,  the 
number  of  which  is  the  same  as  that  of  the  stig- 
mas, or  of  the  lobes  of  the  stigma.  The  fruit  is 
unilocular,  except  in  JIaoaurtia.  It  is  indehis- 
cent,  or  dehiscent,  and  each  of  the  valves  bears 
a  trophosperm  on  the  middle  of  its  inner  face. 
In  general  the  proper  tegument  of  the  seed  is 
fleshy,  and  the  embryo,  which  is  homotrope  and 
straight,  is  placed  in  the  centre  of  the  fleshy 
endosperm. 

The  principal  genera  which  compose  the 
flacourtianee  orejiacomiiay  roumeay  kiggellaria, 
erythrospermumy  &c.  This  family  is  related  to 
the  capparidee,  from  which  it  differs  chiefly  in 
having  the  embryo  destitute  of  a  fleshy  endo- 
sperm, and  the  seeds  inserted  on  the  middle  and 
not  on  the  edge  of  the  valves.  It  has  also  some 
affinity  to  the  cistee  and  tiliacee.  Little  is 
known  of  the  properties  of  the  species^  all  of 
which  are  tropical. 

CisTE^,  De  Candolle.  Annular  or  perennial 
herbaceous  plants,  or  shrubs,  bearing  entire, 
often  opposite  leaves,  sometimes  furnished  witli 
stipules.  The  flowers  are  axillar  or  terminal, 
solitary  Or  spiked,  in  racemes  or  in  sertules. 
Their  calyx  has  three  or  five  very  deep  divisions, 
sometimes  equal,  sometimes  unequal,  with  two 
more  extemid.  The  corolla  has  five  puckered, 
very  caducous  petals,  spread  out  in  a  rosaceous 
form,  and  sessile.  The  stamina  are  very  numer- 
ous and  free;  the  ovary  globular,  rarely  unilo- 
cular, more  commonly  wiUi  five  or  ten  cells, 
containing  several  ovules  inserted  at  the  inner 
edge  of  the  dissepiments.  In  the  unilocular 
ovary,  the  ovules  are  attached  to  parietal  tro- 
phosperms. The  style  and  stigma  are  simple. 
The  fi*uit  is  a  globular  capsule  enveloped  in  the 
calyx,  which  is  persbtent,  with  one,  three,  five, 
or  even  ten  cells,  and  opening  by  three,  five,  or 
ten  valves,  each  bearing  one  of  the  dissepiments 
and  one  of  the  trophosperms  on  the  middle  of 
its  inner  surface.  The  seeds,  which  are  pretty 
numerous  in  each  cell,  contain  an  embryo,  which 
is  more  or  less  curved,  or  spirally  twisted,  in  a 
fleshy  endosperm. 

This  small  family  contains  only  the  genera 
cistus  and  helianthemum. 

The  cistus  or  rock  roses  are  ornamental  plants. 
The  resinous  substance  called  labdanum,  used  as 
an  article  of  perfumery,  is  collected  from  dsttis 
ereticus, 

DROSERACBiE,  De  Candolle.  Composed  of 
herbaceous,  annual  or  perennial,  rarely  suffru- 
tescent  plants,  having  alternate  leaves,  often  fur- 
nished with  glandular  and  pedicellate  hairs,  and 
rolled  in  the  form  of  a  crosier  previous  to  their 
development.  The  calyx  is  monosepalous,  with 
five  deep  divisions,  or  with  five  distinct  sepak. 
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The  corolla  is  composed  of  five  flat  and  regular 
petals.  The  stamina,  five  in  number,  sometimes 
ten,  alternate  with  the  petals,  and  are  free. 
Sometimes  there  are  appendages  of  various  forms 
on  the  face  of  each  petal.  The  stamina  are  gene- 
rally perigynous,  and  not  hypogynous.  The 
ovary  is  one-celled,  rarely  two  or  three-celled. 
In  the  former  case,  it  contains  a  great  number 
of  ovules  attached  to  three  or  five  simple  or  bifid 
parietal  trophosperms.  In  the  other,  the  disse- 
piments appear  formed  by  the  trophosperms 
projecting  in  the  form  of  plates,  which  meet  and 
unite  in  the  centre  of  the  ovary.  The  stigmas, 
generally  of  the  same  number  as  the  tropho- 
sperms or  the  cells,  are  sessile  and  radiating. 
The  fruit  is  a  capsule,  with  one  or  more  cells, 
opening  by  its  upper  half  only,  into  three,  four, 
or  five  valves,  bearing  one  of  the  trophosperms 
on  the  middle  of  their  inner  surface.  The  seeds, 
which  are  often  covered  with  a  loose  tissue,  con- 
tain an  erect,  nearly  cylindrical  embryo,  in  the 
interior  of  a  thin  endosperm,  which  is  some- 
times wanting. 

The  family  of  droseraces  differs  from  the 
violariese,  to  which  it  comes  very  near,  by  its 
perigynous  insertion,  the  absefice  of  stipules, 
and  the  constant  regularity  of  the  flower.  The 
species  are  marsh  plants^  and  natives  of  temper- 
ate climates. 

The  drosercB  or  sundews,  which  are  somewhat 
acrid,  are  said  to  be  poisonous  to  cattle. 

ViOLARiEJB,  Decandolle.  Consisting  of  herbs 
or  shrubs,  with  alternate,  very  rarely  opposite 
leaves,  furnished  with  two  persistent  stipules. 
The  flowers  are  axillar  and  pedunculate.  The 
calyx  is  composed  of  five  sepals,  which  are  equal 
or  unequal,  free,  or  slightly  connected  at  the 
base,  which  is  sometimes  prolonged  beneath  their 
point  of  attachment.  The  corolla  is  composed 
of  five  unequal  petals,  of  which  the  lower  is 
prolonged  at  its  base  into  a  more  or  less  elon- 
gated spur;  very  rarely  the  corolla  is  formed  of 
^ve  regular  petals.  The  stamina,  five  in  num- 
ber, are  almost  sessile,  placed  close  together,  and 
in  contact  by  the  sides,  with  two  introrsal  cells. 
The  two  which  are  situated  towards  the  lower 
petal,  pretty  frequently  present  an  appendage 
in  the  form  of  a  recurved  horn,  which  arises 
from  their  dorsal  part,  and  is  prolonged  into  the 
spur.  The  ovary  is  globuhu*,  unilocular,  and 
conUuns  numerous  ovules  attached  to  three 
parietal  trophosperms.  The  style  is  simple,  a 
little  geniculate  at  the  base,  enlarged  towards  its 
upper  part,  which  is  terminated  by  a  somewhat 
lateral  stigma,  presenting  a  small  semicircular 
pit.  The  fruit  is  a  unilateral  capsule,  opening 
by  tliree  valves,  each  bearing  a  trophosperm  on 
the  middle  of  its  inner  surface.  The  seeds  con- 
tain an  erect  embryo  in  a  fleshy  endosperm. 

The  violariece,  which  are  composed  of  the 
genera  viola,  ionidium^  hybanthus^  noisettia,  con- 


horia,  ahodeia,  are  distinguished  from  the 
by  their  irregular  corolla^  their  five  stamizfta, 
their  enlarged  and  concave  stigma,  &c.  They 
are  also  allied  to  the  polpgalecsy  and  dro9erace^» 

Violets  are  favourite  garden  flowers-  Part  of 
the  ipecacuan  of  commerce  is  derived  from  South 
American  species  of  tiola.  The  roots  of  seTend 
European  species,  as  the  canina  and  odxjraZct^  P^'*' 
sess  similar  properties,  although  in  a  less  degree. 

FRANKENiACEiE,  Augustc  de  St  HHlalre.     Tlie 
frankeniaceas  are  herbaceous  or  firutescent.   Their 
leaves  are  alternate  or  verticellate,  entire  or  serrate, 
with  close  lateral  nerves,  and  furnished  at  their 
base  with    two    stipules,  which  are   wanting 
only  in  the  genus  franhenia.    The  flowers  are 
axillar,  disposed  in  simple  or  compound  racemes, 
or  in  panicles.     They  are  hermaphrodite :  their 
calyx  is  formed  of  ^y^  sepals,  slightly  united  at 
the  base;  the  corolla  of  five  equal  or  unequal 
petals.  In  the  genus  sauvofffsia,  there  is  observed 
moreover,  a  verticil  of  club-shaped  filaments, 
and  an  internal  corolla,  which  also  exists  in  the 
genus  luxemhurgia.    The  stamina  are  five,  eight, 
or  indefinite  in  number;  they  are  free,  with  two- 
celled  extrorsal  anthers,  opening  by  a  longitu- 
dinal slit  or  a  pore.    The  ovary  is  elongated, 
ovoidal,  or  trigonal,  often  placed  upon  a  hypo- 
gynous disk.    It  has  a  single  cell,  containing 
three  parietal  trophosperms,  each  bearing  a  con- 
siderable number  of  ovules.  The  style  is  slender, 
terminated  by  an  extremely  small  stigma.     The 
fruit  is  a  capsule,  covered  by  the  calyx,  or  by 
the  inner  corolla,  with  a  single  cell,  which  opens 
by  three  valves,  the  edges  of  which  are  slightly 
inflected,  and  form  three  incomplete  valves,  bear- 
ing the  seeds,  which,  at  the  centre  of  a  fleshy 
endosperm,  contain  a  small  cylindrical,  homo- 
trope,  axile  embryo. 

This  little  family  is  composed  of  the  genera 
frankeniay  lavradia,  muvagesia^  and  luxeniburgia. 

Sauvagesiaerecta  is  mucilaginous  and  diuretic. 
The  properties  of  this  family,  however,  are  little 
known ;  and  they  have  not  much  external 
beauty. 

Caryophyllej3,  Jussieu.    The  CaryophyUec 
are  herbaceous,  rarely  sufFrutescent  at  their  base. 
Their  stems  are  often  knotty  and  articulated. 
Their  leaves  simple,  opposite,  or  verticillate. 
Their  flowers,  which  are  generally  hermaphro- 
dite, are  terminal  or  axillar.     Their  calyx  is 
composed  of  four  or  five  sepals,  which  are  dis- 
tinct or  united  together,  and  form  a  cylindricaJ 
or  vesicular  tube,  merely  toothed  at  its  summit. 
The  corolla,  which  is  of  five  petals,  commonly 
unguiculate  at  their  base,  is  very  rarely  wanting. 
The  number  of  stamina  is  generally  equal  to, 
or  double,  that  of  the  petals.    In  the  latter  case, 
five  are  alternate  with  the  petals,  and  ^ve  are 
opposite  to  them,  and  ai-e  united  beneath  with 
the  claws.    They  are  all  inserted  upon  a  hypo- 
gynous disk,  which  supports  the  ovary.     The 


PARONYCHIE^. 


639 


Ifitter  has  from  one  to  five  cells,  or  is  unilocular. 
The  OYules,  which  are  numerous,  are  attached 
to  a  central  trophosperm.  When  it  is  many- 
celled,  they  are  attached  to  the  inner  angle  of 
each  cell.  The  styles  vary  from  two  to  five, 
and  terminate  each  in  a  suhulate  stigma.  The 
fhiit  is  a  capsule,  very  rarely  a  berry,  having 
from  one  to  five  polyspermous  ceUs.  The  capsule 
opens,  either  at  its  summit,  by  means  of  small 
teeth  which  separate  from  each  other,  or  by 
complete  valves.  The  seeds  are  sometimes  flat 
and  membranous,  sometimes  rounded.  The 
embryo  is  curved,  or  as  if  rolled  round  the  far- 
inaceous endosperm. 

The  genera  of  this  family  form  two  divisions: 

1.  The  DiANTHEiU,  which  have  a  tubular  mono- 
sepalous  calyx,  and  petals  w^ith  elongated  claws. 
ZHanzhtUy  silene,  fychnisy  offrogtemmay  cucubalusy 
&c. 

2.  The  ALsiNEiE,  of  which  the  calyx  is  spread- 
ing, and  the  pet^  without  claws.  Arenaria^ 
alsine,  spergvlay  cerastiumy  mollugOy  &c. 

Many  of  the  species  are  weeds ;  the  arenariay 
siieney  and  especially  the  carnations,  are  orna- 
mental flowers. 

Paronychib^,  Auguste  de  St  Hillaire.  Herba- 
ceous or  suflrutescent  plants,  bearing  opposite 
leaves,  often  connate  at  their  base,  with  or  without 
stipules,  and  small,  axillar,  or  terminal  flowers, 
which  are  naked,  or  accompanied  with  scariose 
bracteas.  Their  calyx,  which  is  monosepalous, 
often  persistent,  has  five  more  or  less  deep  divi- 
sions, and  not  unfrequently  forms  a  tube  at  its 
lower  part,  which  is  often  thickened  by  a  glandu- 
lar prominence.  The  petals,  five  in  number, 
very  small  and  squamiform,  or  even  wanting, 
are  inserted  at  the  upper  part  of  the  tube  of  the 
calyx.  The  stamina,  also  five,  but  of  which 
some  are  occasionally  abortive,  are  alternate  with 
the  petals,  and  have  their  anthers  introrse.  The 
ovary  is  free,  with  a  single  cell  containing  a 
single  ovule  placed  at  the  summit  of  a  basal 
podosperm,  sometimes  very  long,  in  which  case 
the  ovule  is  reversed;  at  other  times,  several 
ovules  are  attached  to  a  very  short  central  tro- 
phosperm. The  stigma  is  sometimes  sessile  and 
simple,  sometimes  bifid,  and  supported  upon  a 
rather  short  style.  The  fruit  is  a  capsule,  which 
opens  by  valves  or  slits,  or  remains  closed.  The 
seeds  are  composed  of  a  proper  integument,  a 
cylindrical  embryo  applied  upon  one  of  the 
sides,  or  rolled  around  a  farinaceous  endosperm. 
The  radicle  is  always  directed  towards  the 
hilum. 

This  family,  which  was  established  by  St 
Hillaire,  is  composed  of  genera  taken  from  the 
amaranthace^,  portulaceae,  and  caryophylleaB, 
from  which  they  difi^er,  especially  in  having  the 
insertion  perigynous,  whereas  it  is  hypogynous 
in  the  other  two. 

These  plants  are  slightly  astringent,  but  are 


not  known  to  possess  an^-  remarkable  proper- 
ties.   Some  of  Uie  species  are  ornamental. 

FoRTULACEA,  Jussieu.  These  are  herbaceous^ 
rarely  frutescent  plants,  with  opposite,  sometimes 
alternate,  thick,  and  fleshy  leaves,  destitute  of 
stipules.  The  flowers  are  generally  terminal. 
Their  calyx  is  commonly  formed  of  two  sepals, 
more  or  less  connected,  and  often  tubulate  at 
the  base.  The  corolla  is  composed  of  five  petals, 
which  are  free,  or  slightly  connected,  so  as  to 
form  a  monopetalous  corolla.  The  stamina  are 
of  the  same  number  as  the  petals,  inserted  at 
their  base,  and  opposite  to  them  :  more  rarely 
they  are  more  numerous.  The  ovary  is  free,  or 
almost  semi-inferior,  with  a  single  cell  contain- 
ing a  variable  number  of  ovules,  arising  imme- 
diately from  the  bottom  of  the  cell,  or  attached 
to  a  central  trophosperm.  The  style  is  simple, 
terminated  by  three  or  five  filiform  stigmas. 
The  fruit  is  a  unilocular  capsule,  containing 
three  or  more  seeds^  and  opening  either  by  three 
valves,  or  by  two  superimposed  valves.  The 
frequently  crustaceous  proper  integument  of  the 
seed,  covers  a  C3'lindrical  embryo,  which  is 
wrapped  over  a  farinaceous  endosperm. 

The  principal  genera  are  portulaca,  talinumy 
montiay  &c.    They  are  all  insignificant  weeds. 

FicoiDEiE,  Jussieu.  The  ficoidese  are  gener- 
ally succulent  plants,  like  the  crassulaceae,  with 
alternate  or  opposite  leaves,  and  axillar  or  ter- 
minal, often  very  large  flowers.  The  calyx  is 
monosepalous,  often  campanulate  and  persistent, 
its  limb  sometimes  coloured,  and  four  or  five 
lobed.  Corolla  polypetalous,  the  petals  some- 
times indeterminate  in  number,  sometimes  united 
into  a  monopetalous  corolla :  more  rarely  the 
corolla  is  wanting.  The  stamina  are  gener- 
ally pretty  numerous,  free  and  distinct.  The 
ovary  is  sometimes  entirely  free,  sometimes 
adherent  at  its  base  to  the  calyx :  it  has  from 
three  to  five  cells,  each  containing  several  ovules 
attached  to  a  trophosperm,  which  springs  from 
the  inner  angle  of  each  cell.  It  is  surmounted 
by  from  three  to  five  styles,  each  terminated  by 
a  simple  stigma.  The  fruit  is  sometimes  a  berry, 
sometimes  a  capsule  surrounded  by  the  calyx, 
with  from  three  to  five  polyspermous  cells. 
The  seeds  have  an  embryo  rolled  around  a  farin- 
aceous endosperm. 

The  principal  genera  of  the  family  of  ficoidea) 
are:  reaumuriay  mesemhryanthemumy  nitrarioy 
tetragcnia. 

They  are  chiefly  Cape  plants,  growing  in  arid 
situations,  and  form  beautiful  stove  exotics. 

SAXiFRAGEiE,  Jussleu.  The  saxifrageae  are 
herbaceous  plants,  rarely  shrubs  or  trees,  of 
which  the  leaves  are  alternate  or  opposite,  sim- 
ple, and  sometimes  compound,  with  or  without 
stipules.  The  flowers,  which  are  sometimes 
solitary,  sometimes  variously  grouped  into  spikes, 
racemes,  &c.,  have  a  monosepalous  calyx,  tubu- 


640 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


lar  beneath,  where  it  is  united  to  the  ovary,  and 
terminated  above  by  three  or  five  divisions. 
The  corolla,  which  is  very  rarely  wanting,  is 
formed  of  four  or  five  pet^s,  sometimes  united 
at  their  base.  The  stamina  are  generally  double 
the  number  of  the  petals,  sometimes  indetermi- 
nate. The  ovary  has  two,  more  rarely  four  or 
five  cells.  It  is  sometimes  entirely  £ree,  some- 
times semi-inferior  or  almost  inferior,  terminated 
at  its  summit  by  as  many  styles  as  there  are 
cells.  The  cells  usually  contain  several  ovules, 
very  rarely  only  one.  The  ovules  are  attached 
to  a  trophosperm  placed  along  the  dissepiment. 
The  fruit,  which  is  rarely  fleshy,  is  generally  a 
capsule,  terminated  above  by  two  more  or  less 
elongated  horns,  and  usually  opening  by  two 
septiferous  valves.  The  seeds  have  beneath 
their  proper  integument  a  fleshy  endospenn, 
which  contains  an  axile,  homotrope  embryo, 
sometimes  a  little  bent. 

This  family,  with  the  cunoniacece  of  Brown, 
contains  saxifraffay  hmchera,  tiarelUny  cunania, 
fodnnmanniay  &c. 

The  saxifragee  are  neat  and  pretty  ornamental 
flowers ;  they  are  more  or  less  astringent,  but  ai-e 
not  in  general  known  to  possess  any  remarkable 
properties.  The  rooU  of  ioxifraga  granuUOa 
have  been  employed  as  a  diuretic.  That  of 
heuchera  americanay  and  the  bark  of  the  weinn- 
manniie,  ai'e  powerfully  astringent. 

Hauamblidels,  Brown.  Shrubs  with  alter- 
nate, simple  leaves,  often  furnished  with  two 
caducous  stipules.  The  flowers  are  axiUar,  hav- 
ing a  calyx  composed  of  four  sepals,  sometimes 
united  into  a  tube  at  their  lower  part,  and 
attached  to  the  ovary,  which  is  semi-inferior. 
The  corolla  is  composed  of  four  elongated,  linear, 
valvar  petals,  a  little  twisted  previous  to  the 
expansion  of  the  flowers.  The  stamina  are  four, 
alternate  with  the  petals,  having  their  anthers 
introrse,  and  two- celled,  opening  by  a  valvule, 
which  is  sometimes  common  to  the  two  cells, 
and  which  occupies  their  inner  face.  Before 
each  petal  there  is  often  a  scale  of  diversified 
form,  which  appears  to  be  an  abortive  stamen. 
The  ovary  is  semi-inferior,  or  entirely  free,  with 
two  cells,  each  containing  a  suspended  ovule. 
Fi'om  the  summit  of  the  ovary  spring  two 
styles,  each  terminated  by  a  simple  stigma.  The 
fruit,  which  is  enveloped  by  the  calyx,  is  dry, 
with  two  monospermous  cells,  generally  opening 
with  two  septiferous  valves.  The  seeds  are 
composed  of  a  homotrope  embryo,  covered  by  a 
fleshy  endosperm. 

They  are  hardy  American  shrubs,  with  no 
marked  properties. 

Bruniacejs,  Bi-own.  The  plants  which  form 
this  family  are  shrubs,  which  in  habit  greatly 
resemble  the  heaths  and  the  phylicse  or  Cape 
heaths.  They  are  all  natives  of  the  Cape  of 
Good  Hope.    Their  leaves  are  very  small,  stiff, 


entire,  sometimes  imbricated.    The  flowers 
small,  disposed  in  capitula,  more  rarely  in  pani- 
cles.    The   calyx  is  monosepalous,   with   fire 
divisions,  generally  adherent  at  it^  base  to  the 
ovary,  which  is  inferior  or  semi-inferior  (free  in 
tlie  genus  rcupcUia  alone)  :  the  five  divisions  axe 
imbricated,  as  is  the  corolla,  previous  to  expan- 
sion.   The  petals  are  five,  and  alternate.     The 
five  stamina  alternate  with  the  petals,  and  their 
filaments  adhere  laterally  to  the  base  of  each  of 
the  petals,  which  has  led  some  authors  to  <M>n- 
sider  them  as  opposite  to  the  petals.    The  ovary 
is  semi-inferior,  or  inferior,  or  free,  with  one  or 
three  cells,  containing  each  one  or  two  collateral 
suspended  ovules.    The  style  is  simple  or  bifid, 
or  the  two  styles  are  distinct  and  terminated 
each  by  a  very  small  stigma.    The  fruit  is  dry, 
crowned  by  the  calyx,  corolla,  and  stamina, 
which  are  persistent.    It  is  indehiscent,  or  sepa- 
rates into  two  geneitdly  monospermous  cocca, 
opening  by  a  longitudinal  and  internal  slit.   The 
seeds  are  suspended,  and  contain  a  very  small 
homotrope  embryo,  placed  near  the  base  of  a 
fleshy  endosperm. 

The  genera  ai'e  berzeliay  bruniay  raspalia^ 
staaffiay  herardiay  linconiOyaudoniniay  tittmanniay 
and  iamnea.  The  plants  ai-e  ornamental  but 
possess  no  known  properties  of  importance. 

CaAJSSULACRiS,  De  Candolle.  SempervwedSy 
Jussieu.  This  family  is  composed  of  herbaceous 
plants  or  shrubs,  the  leaves,  stem,  and  in  gene- 
ral all  the  herbaceous  parts  of  which  are  thick 
and  fleshy.  The  leaves  are  alternate  or  opposite. 
The  flowers,  which  are  sometimes  very  finely 
coloured,  present  various  modes  of  inflorescence. 
Their  calyx  is  deeply  divided  into  a  great  num- 
ber of  segments.  The  corolla  is  composed  of  a 
variable,  sometimes  very  great  number  of  regu- 
lar petals,  wliich  are  distinct,  or  united  into  a 
monopetalous  corolla.  The  number  of  stamina 
is  the  same  as  that  of  the  petals,  or  of  the  lobes 
of  the  monopetalous  corolla,  or  more  rarely 
double  their  number.  At  the  bottom  of  the 
flower  are  always  several  distinct  pistils,  varying 
from  three  to  twelve,  or  even  more.  £ach  is 
composed  of  a  more  or  less  elongated  ovary, 
having  a  single  cell,  containing  several  ovules 
attached  to  a  sutural  and  internal  trophosperm. 
The  style  and  stigma  are  simple.  The  fi-nits 
ai'e  unilocular,  polysperroous  capsules,  open- 
ing by  their  longitudinal  and  internal  suture. 
Their  seeds  have  a  more  or  less  curved  em- 
bryo, in  some  degree  enveloping  a  mealy  endo- 
sperm. 

This  family,  which  is  composed  of  succulent 
plants,  is  related  to  the  ranunculacec,  by  its 
polyspermous  unilocular  capsules  opening  by  a 
single  longitudinal  suture.  But  it  approaches 
more  to  the  saxifrages  aud  ficoidec,  from  which 
it  differs  especially  in  having  distinct  pistils  at 
the  centre  of  the  flower.    The  principal  genera 
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are :  tilUea,  htdiardiaj  crassula,  cotyledon^  hryo- 
phyllwny  seduntf  and  sempervivum. 

The  flowers  are  beautifiil  and  ornamental;  but 
otherwise  these  plants  are  not  distinguished  by 
any  renaarkable  properties.  They  are  insipid, 
or  slightly  acid,  sometimes  acrid. 

NoPALa«,  Ventenat.  Cactus,  Jussieu.  This 
family  is  composed  exclusively  of  the  genus 
cactus  of  Linnaeus,  and  the  divisions  which  have 
been  made  in  it.  They  are  perennial,  often 
arborescent  plants,  of  a  very  peculiar  aspect, 
different  from  that  of  any  other  plants,  except- 
ing some  euphorbuB.  Their  stems  are  either 
cylindrical,  branched,  channelled,  angular,  or 
composed  of  articulated  pieces,  which  have  been 
considered  as  leaves.  The  leaves  are  almost 
always  wanting,  and  are  substituted  by  spines 
collected  into  fasciculi.  The  flowers,  which  are 
sometimes  very  large,  and  brilliantly  coloured, 
are  genei-ally  solitary,  and  placed  in  the  axilla 
of  one  of  the  bundles  of  spines.  The  calyx  is 
monosepalous,  adherent  to  the  inferior  ovary, 
sometimes  scaly  externally,  terminated  at  its 
summit  by  a  limb  composed  of  a  great  number 
of  unequal  lobes^  which  are  confounded  with 
the  petals.  The  petals  are  generally  very  num- 
erous, and  disposed  in  several  series.  The 
stamina,  which  are  also  ver}'  numerous,  have 
their  filaments  slender  and  capillar.  The  ovary 
is  inferior,  with  a  single  cell,  containing  a  great 
number  of  ovules^  attached  to  parietal  tropho- 
sperms,  the  number  of  which  is  very  variable, 
and  commonly  in  relation  to  that  of  the  stigmas. 
The  style  is  simple,  terminated  by  three  or  a 
greater  number  of  rayed  stigmas.  The  fruit  is 
fleshy,  umbilicate  at  its  summit.  Its  seeds  have 
a  double  integument,  and  contain  a  straight  or 
curved  embryo,  destitute  of  endosperm. 

They  are  natives  of  dry  tropical  climates.  The 
fruits  are  generally  mucilaginous  and  insipid, 
though  some  of  them  are  eaten. 

RiBEsiifi, .  Rich.  GfrosstUaricey  Decandolle. 
Bushy,  sometimes  spinous  shrubs,  having  alter- 
nate leaves,  without  stipules.  The  flowers  are 
axillar,  solitary,  geminate,  or  disposed  in  spikes 
or  simple  racemes.  The  calyx  is  monosepa- 
lous, tubular  inferiorly  where  it  adheres  to  the 
ovary,  having  its  limb  bell-shaped,  with  five 
spreading  or  reflected  divisions.  The  corolla  is 
formed  of  five  petals,  which  are  sometimes  very 
small.  The  stamina,  which  are  of  the  same 
number  as  the  petals,  and  alternate  with  them, 
are  inserted  about  the  middle  of  the  limb  of  the 
calyx.  The  ovary  is  inferior,  with  a  single  cell, 
containing  a  gi'eat  number  of  ovules,  attached 
in  several  scries  to  two  parietal  trophosperms. 
The  two  styles  are  more  or  less  united  together, 
and  terminate  each  in  a  simple  stigma.  The  fruit 
is  a  globular,  umbilicate,  polyspermous  berry, 
and  its  seeds  are  composed  of  a  thick  embryo, 
immediately  covered  by  the  proper  integument. 


This  family  is  allied  to  the  nopaleie,  from 
which  it  difl^ers,  especially  in  the  very  different 
habit  of  the  plants  of  which  it  is  composed,  in 
the  circumstance  of  the  petals  and  stamina  being 
always  five,  and  not  in  indeterminate  number, 
as  in  the  cacti«  in  their  two  trophosperms  and 
their  two  styles.  Richard  proposed  dividing 
the  numerous  species  of  this  genus  into  three 
sections  or  sub-genera,  of  which  the  types  are 
ribesy  uvchcrispa,  ribes,  nigrum  and  r^^es  mbrum. 
He  names  the  first  ffrossuiaria,  the  second  ribes, 
the  third  botfyocarpum. 

The  numerous  varieties  of  gooseberries  and 
currants  belong  to  this  family,  of  which  the 
fruits  are  generally  eatable,  although  some  are 
insipid,  and  others  extremely  acid. 

CucuBBiTACBA,  Jussicu.  Large  herbaceous 
plants,  oilen  twining,  covered  with  short  and 
very  stiff  hairs.  Their  leaves  are  alternate,  peti- 
olate,  more  or  less  lobedt  Their  tendrils,  which 
are  simple  or  branched,  arise  beside  the  petioles. 
The  flowers  are  generally  unisexual  and  monoe- 
cious, very  rarely  hermaphrodite.  The  calyx  is 
monosepalous:  in  the  female  flowers  it  presents 
a  globular  tube  adherent  to  the  inferior  ovary. 
Its  limb,  which  is  more  or  less  campanulate  and 
five-lobed,  is  confounded  and  intimately  united 
with  the  corolla,  having  only  the  tips  of  its  lobes 
distinct.  The  corolla  is  formed  of  five  petals, 
united  together  by  means  of  the  limb  of  the 
calyx,  and  thus  representing  a  monopetalous 
corolla.  The  stamina,  five  in  number,  have 
their  filaments  monadelphous  or  united  into 
three  fasciculi,  two  formed  each  of  two  stamina, 
and  the  third  of  a  single  stamen.  The  anthers 
are  unilocular,  linear,  bent  upon  themselves,  in 
the  form  of  the  letter  S  placed  horizontally,  and 
with  its  branches  very  close.  In  the  female 
flowers,  the  summit  of  the  ovary,  which  is 
inferioi^  is  crowned  by  an  epigynous  disk.  The 
style  is  thick,  short,  terminated  by  three  thick 
and  often  two-lobed  stigmas.  The  ovaty  is  one- 
celled  in  two  genera,  (sicyos  and  gronovia).  It 
contains  a  single  pendent  ovule;  but,  in  general, 
it  presents  three  triangular,  very  thick  parietal 
trophosperms,  in  contact  with  each  other  at  their 
sides,  and  thus  filling  the  whole  cavity  of  the 
ovary,  and  giving  attachment  to  the  ovules  at 
their  point  of  origin  upon  the  walls  of  the  ovary. 
The  fruit  is  fleshy,  umbilicate  at  its  summit :  it 
is  a  peponida.  The  seeds,  when  the  fruit  is  ripe, 
seem  scattered  in  the  midst  of  a  filamentous  or 
fleshy  cellukr  tissue.  Tlie  proper  integument 
is  rather  thick,  and  immediately  covers  a  thick 
homotrope  embryo,  destitute  of  endosperm. 

The  principal  genera  of  this  family  are: 
cueumisy  cucurbitCy  pepoy  ecboMiumy  momordica^ 
bryonitty  gronoviay  &c.,  containing  the  melon, 
cucumber,  pumpkin,  and  various  gourds,  which 
are  articles  of  food.  Colocynth,  a  strong  pur- 
firative.  is  prepared  from  the  pulp  of  cucumis 
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eolot^Ais.  The  roots  of  hryonia  alba  and 
mooMrdUa  ekOerium  are  also  of  a  purgative 
quality. 

LoASEiE,  Juasieu.  Herbaceous,  branched 
plants,  often  covered  with  hispid  hairs,  the 
stinging  of  which  bums  like  that  of  a  nettle. 
Their  leaves  are  alternate  or  opposite,  entire  or 
variously  lobed.  Their  flowers,  which  are 
pretty  frequently  yellow  and  lai^,  are  some- 
times solitary,  sometimes  variously  grouped. 
The  calyx  is  monosepalous,  tubular,  free  or 
adherent  to  the  inferior  ovary,  having  its  limb 
with  five  divisions.  The  corolla  is  of  five  regu- 
lar, flat  or  concave  petals.  The  throat  of  the 
calyx  is  sometimes  furnished  with  five  appen- 
dages, or  a  divided  border.  The  stamina,  which 
are  generally  very  numerous,  are  sometimes  of 
the  same  number  as  the  pe^s.  The  ovary  is 
free  or  inferior,  with  a  single  cell,  presenting 
internally  three  pariet^  trophosperms,  some- 
times projecting  in  the  form  of  dissepiments, 
and  bearing  several  ovules.  The  ovary  is  sur- 
mounted by  three  long,  slender  styles,  some- 
times united  into  one,  and  terminated  each  by 
a  simple  or  penicillate  stigma.  The  fruit  is  a 
capsule,  crowned  by  the  lobes  of  the  calyx,  or 
naked,  opening  at  its  summit  only  into  three 
valves,  which  bear  one  of  the  trophosperms  on 
the  middle  of  their  inner  &ce,  excepting  in  the 
genus  loaseay  in  which  the  trophosperms  corres- 
pond to  the  sutures.  The  seeds,  which  are  some- 
times arillate,  present  a  homotrope  embryo  in  a 
fleshy  endosperm. 

This  family  is  composed  of  the  genera  Iwua^ 
mentzelicty  klaprothiay  tumera  and  piriqaetcL 

Pasbiflor&£,  Jussieu.  Herbaceous  plants, 
or  shrubs  with  sarmentaceous  stems,  furnished 
with  extra-axillar  tendrils,  and  alternate,  simple 
or  lobed  leaves,  accompanied  with  two  stipules 
at  their  base.  More  rarely  they  are  trees  desti- 
tute of  tendrils.  Their  flowers  are  generally 
large  and  solitary ;  more  rarely  they  form  a  kind 
of  raceme.  They  are  hermaphrodite,  with  a 
monosepalous,  turbinate,  or  long  and  tubular 
calyx,  with  five  more  or  less  deep,  sometimes 
coloured  divisions,  and  a  corolla  of  five  petals, 
inserted  at  the  upper  part  of  the  tube  of  the 
calyx.  The  stamina  are  ^ve^  monadelphous  at 
their  base,  and  forming  a  tube  which  covers  the 
support  of  the  ovary,  and  is  united  with  it.  The 
anthers  are  versatile,  and  two-celled.  Exter- 
nally of  the  stamina,  are  appendages  of  very 
diversified  form,  sometimes  filamentous,  some- 
times in  the  form  of  scales  or  of  pedicellate 
glands,  united  circularly,  and  forming  from  one 
to  three  crowns,  which  arise  at  the  orifice  and 
upon  the  walls  of  the  tube  of  the  calyx.  Some- 
times these  appendages,  and  even  the  corolla,  are 
entirely  wanting.  The  ovary  is  free,  with  a  long 
stalk  and  a  single  cell,  presenting  from  three  to 
five  longitudinal  trophosperms,  which  sometimes 


project  in  the  form  of  false  dissepimentsy  mud 
give  attachment  to  a  great  number  of  ovnlcs. 
It  is  surmounted  by  three  or  four  styles^  temiis- 
ated  by  as  many  simple  stigmas.  In  some  ran 
cases  the  stigmas  are  sessile.  The  fruit  is  ikab  v 
internally,  containing  a  very  great  number  of 
seeds ;  more  rarely  it  is  dry,  but  always  indehlv 
cent.  The  seeds  have  a  fleshy  endosperm,  in 
which  is  a  homotrope  and  axile  embryo. 

This  family  is  composed  of  the  genera  p&Mti- 
fiorOy  taesania^  mwucujay  maleskerbia,  deidamkLy 
koRna^  and  probably  caricoy  which  is  also  placed 
among  the  eucurbitacee. 

The  sweetish,  fragrant,  and  cooling^  pulp  of 
the  fruits  of  several  species  is  eaten.  The  fruit 
of  the  papaw,  carica  papa^Oy  is  eaten  when  ripe^ 
and  in  the  immature  state  is  vermifuge. 

The  passion  flowers  are  handsome  twinlz^ 
greenhouse  plants. 

Htgbobie^,  Rich.  Cercodianeety  Jussieu. 
HalorageoBy  Brown.  A  small  fiunily,  composed 
generally  of  aquatic  plants,  often  bearing  rerti- 
ciUate  leaves*  The  flowers  are  very  small,  axil- 
lar,  sometimes  unisexual,  with  a  monosepaloos 
calyx  adhering  to  the  inferior  ovary,  and  ter- 
minated above  by  a  limb  with  three  or  four 
lobes.  The  corolla,  which  is  sometimes  want- 
ing, is  composed  of  three  or  four  petals  alternate 
with  the  lobes  of  the  calvx.  The  stamina  are 
of  the  same  or  double  the  number  of  the  petals, 
to  which  they  are  opposite  in  the  former  case. 
The  ovary  has  from  three  to  four  cells,  each  con- 
taining a  single  reversed  ovule.  From  the  sum- 
mit of  the  ovary  spring  three  or  four  filiform, 
glandular,  or  dovmy  stigmas.  The  fruit  is  a 
berry  or  a  capsule,  crowned  by  the  lobes  of  the 
calyx,  with  several  monospermous  cells.  The 
seeds  are  reversed,  and  contain  a  cylindrical, 
homotrope  embryo  in  a  fleshy  endosperm. 

The  genera  are  myriophylluMy  halarapisy  cer- 
codiay  proserptnacOy  trixUy  and  are  all  uninter- 
esting weeds. 

ONAGRARiifi,  Jussieu.  Hcrbaoeous,  rarely 
fruteecent  plants,  with  simple,  opposite,  or  scat- 
tered leaves,  and  terminal  or  axillar  flowers. 
The  calyx  is  adherent  to  the  inferior  ovaiy ;  its 
limb,  four  or  five  lobed.  The  corolla  is  formed 
of  four  or  five  petals,  laterally  incumbent  and 
spirally  twisted  previous  to  expansion.  It  is 
rarely  wanting.  The  stamina  are  of  the  same 
number  as  the  petals,  or  double  their  number, 
sometimes  fewer.  The  ovary  is  inferior,  and 
has  four  or  five  cells,  containing  a  considerable 
number  of  ovules,  attached  to  their  inner  angle. 
The  style  is  simple,  and  the  stigma  is  sometimes 
simple,  sometimes  four  or  five-lobed.  The  fruit 
is  a  berry  or  a  capsule,  with  four  or  five  cells, 
each  often  containing  only  a  small  number  of 
seeds,  and  opening  by  as  many  valves,  bearing 
the  dissepiments  on  the  middle  of  their  inner 
surface.    The  seeds  have  a  proper  integument, 
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generally  foiined  of  two  laminie,  and  immedi- 
ately covering  a  homotrope  embryo  deeUtnte  of 
endospenn. 

Jussieu's  family  of  onagne  contained  sereral 
genera  wliicli  have  been  successively  removed 
from  it.  Thus  the  genus  moeanera  appears  to 
us  to  belong  to  the  family  of  ternstroemiaceas ; 
cercodia  forms  the  type  of  the  family  of  hygro* 
biee ;  the  genera  caeoucia,  and  eomifretumy  belong 
to  the  combretacese ;  sarOalum  forms  the  type  of 
the  santalaces ;  the  genera  mouHra  andpetaloma 
appear  to  us  to  belong  to  the  melastomaces ; 
and,  lastly,  the  genera  loasa  and  tnerUzelia  con- 
stitute the  family  of  leasee. 

This  family  is  composed,  among  others,  of 
the  genera  epilobiumy  cmatheraf  lopezia^  circcea^ 
fussiasay  fuchsia, 

£piMntimy  cenotkeray  and  fuchsia,  are  beauti- 
ful ornamental  genera. 

The  roots  of  cenothera  biennis  are  eaten,  but 
the  properties  of  this  family  are  little  known. 

CoHBRBTACE^,  Browu.  Genera  ceUeagni  and 
terminalia  of  Jussieu.  Trees  or  shrubs,  with 
opposite  or  alternate  leaves,  which  are  entire 
and  without  stipules.  Flowers  hermaphrodite 
or  polygamous,  variously  disposed  in  axillar  or 
terminal  spikes.  The  calyx  is  adherent  by  its 
base  to  the  ovary,  which  is  inferior ;  its  limb, 
which  is  often  tabular,  has  four  or  five  divi- 
sions, and  is  articulated  to  the  summit  of  the 
ovary.  The  corolla  is  wanting  in  several  genera, 
or  is  composed  of  four  or  five  petals  inserted 
between  the  lobes  of  the  calyx.  The  number 
of  stamina  is  generally  double  that  of  the  divi- 
sions of  the  calyx,  but  the  number  is  not  strictly 
determined.  The  ovary  has  a  single  cell,  con- 
taining from  two  to  four  ovules  hanging  from 
its  summit.  The  style  varies  in  length,  and  is 
terminated  by  a  simple  stigma.  The  fruit  is 
always  unilocular,  monospermous  through  abor- 
tion, and  indehiscent.  The  seed,  which  is  pen- 
dent, is  composed  of  an  endosperm,  which  imme- 
diately covers  the  embryo. 

Among  the  genera  are  the  huciday  terminaliay 
conocarpuSy  quisqualiSy  combretum,  Sec, 

In  their  properties  they  are  generally  astrin- 
gent and  tonic.  The  bark  of  several  species  is 
used  for  tanning. 

MTKTACBiE,  Jussieu.  This  interesting  family 
is  composed  of  trees  or  shrubs  of  an  elegant 
habit,  and  abounding  in  a  resinous  and  fragrant 
juice.  The  leaves  are  opposite,  entire,  often 
persistent,  and  marked  with  translucid  dots. 
The  flowers  are  variously  disposed,  either  in  the 
axillae  of  the  leaves,  or  at  the  summits  of  the 
twigs.  Their  calyx  is  monosepalons,  adherent 
by  its  base  with  the  inferior  ovary,  having  its 
limb  with  five,  six,  or  only  four  divisions.  The 
corolla,  which  is  rarely  wanting,  is  formed  of  as 
many  petals  as  the  calyx  has  lobes.  The  sta- 
mina,  which    are   generally  very    numerous^ 


rarely  in  determinate  number,  have  their  fila« 
ments  free,  or  variously  united,  their  anthers 
terminal  and  generally  rather  small.  The  ovary, 
which  is  inferior,  has  from  two  to  six  cells, 
which  contain  a  variable  number  of  ovules 
attached  at  their  inner  angle.  The  style  is  gene- 
rally simple  and  the  stigma  is  lobed.  The  fruit 
presents  numerous  modifications.  It  is  some- 
times dry,  opening  into  as  many  valves  as  thei-e 
are  cells,  sometimes  indehiscent  or  fleshy.  The 
seeds,  which  are  generally  destitute  of  endo- 
sperm, have  an  embryo  the  cotyledons  of  which 
are  never  either  convolute,  or  rolled  in  a  spiral 
form  one  upon  the  other. 

De  CandoUe  has  divided  the  myrtacete  into 
five  natural  tribes. 

1 .  The  Ch AHiELAUdKJS :  fruit  dry,  unilocu- 
lar ;  seeds  basilar,  calyx  five-lobed,  corolla  of  five 
petals,  sometimes  wanting ;  stamina  free  or  poly- 
adelphous. The  genera  which  form  this  tribe 
are  all  natives  of  New  Holland  :  cafytrixy  eham- 
alaudumn  pileanfhusy  &c. 

2.  Leptosfermeje  j  fruit  dry,  dehiscent,  with 
several  cells ;  seeds  attached  to  the  inner  angle, 
destitute  of  arillus,  and  endosperm ;  leaves  oppo- 
site or  alternate.  Shrubs  all  natives  of  New 
Holland :  beaufortiay  calotamnusy  tristania,  mda- 
Uucay  eudesmiay  mcafyptus,  tnetrosyderos^  lepto- 
spermumy  &c. 

3.  Mtrtea  :  fimit  fleshy,  generally  with  seve- 
ral cells ;  seeds  without  arillus  or  endosperm ; 
stamina  free ;  leaves  opposite.  Shrubs  almost 
all  natives  of  the  tropics :  eugenia,  Jamhosay  ca- 
lypirantheSy  caryophyllusy  myrtus,  camptmanesia, 
&c, 

4.  BARRiKGTONiEiE :  fruit  dry  or  fleshy ; 
always  indehiscent,  with  several  cells ;  stamina 
monadelphous  at  their  base;  leaves  alternate, 
not  dott-ed.  Trees  of  the  equinoctial  regions  of 
the  Old  and  New  Continents :  dicalyxy  strata- 
diumy  harrififftonia,  gugtavia, 

6,  Lectthide^:  fruit  dry,  opening  by  an 
operculum  Tpyxidium) ;  stamina  very  numer- 
ous, monadelphous ;  leaves  alternate,  not  dotted. 
Large  trees  of  equinoctial  America:  leeythis, 
eouratariy  couroupUay  herihoUetia. 

The  myrtaces  form  a  very  distinct  family 
among  the  dicotyledones  with  inferior  ovary. 
It  is  allied  to  the  melastomaces,  which  difi^sr 
from  it  in  the  very  remarkable  and  constant 
disposition  of  the  nerves  of  their  leaves,  and  in 
the  number  and  structure  of  their  stamina ;  to 
the  onagraris,  which  differ  in  having  their  sta- 
mens determinate;  to  the  rosacec,  which  are 
distinguished  by  their  alternate  leaves  and  mul- 
tiple styles ;  and  to  the  eombretacee,  in  which 
the  lobes  of  the  embryo  are  convolute. 

These  plants  generally  contain  a  pungent  or 
fragrant  volatile  oil,  together  with  tannin  and 
gallic  acid.  Cloves  are  the  flowers  of  carya- 
pJ^Uus  aromaticus.    Pimento  is  obtained  from  a 
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species  of  myrtus.  Cajeput  oil  is  procured  from 
the  leaves  of  melaleuca  leucadendron.  The  root 
of  eugenia  racemosa  is  employed  in  India  as  an 
aperient.  The  bark  of  the  root  of  the  pome- 
granate is  astringent,  and  has  heen  employed  in 
diarrhoea,  as  well  as  a  remedy  for  tape-worm. 
Eucalyptus  resinifera  yields  a  kind  of  gum ;  and 
the  bark  of  several  species  is  used  for  tanning. 
The  fruits  of  the  eugenise  are  eaten,  as  are  those 
of  several  other  species  of  this  family.  The 
myrtle  is  an  ornamental  evergreen. 

MELASTOMACEi>E,  Jussieu.  The  melastomaceffi 
are  large  trees,  trees  of  small  size,  shrubs  or  her- 
baceous plants,  with  opposite,  simple  leaves, 
generally  furnished  with  from  three  to  five  or 
even  eleven  longitudinal  nerves,  from  which  pro- 
ceed numerous  other  transverse,  parallel,  very 
close  nerves.  The  flowers,  which  are  sometimes 
very  large,  have  in  a  manner  every  mode  of 
inflorescence.  The  calyx  is  monosepalous,  more 
or  less  adherent  to  the  ovary,  which  is  inferior, 
or  semi-inferior :  its  limb  is  sometimes  entire  or 
toothed,  or,  lastly,  has  four  or  five  more  or  less 
deep  divisions.  More  rarely  it  forms  a  kind  of 
hood  or  operculum.  The  corolla  is  composed  of 
four  or  five  petals.  The  stamina  are  double  the 
number  of  the  petals :  their  anthei-s  present  the 
most  diversified  and  the  most  singular  forms, 
and  open  at  their  summit  by  a  hole  or  pore 
common  to  the  two  cells.  The  ovary  is  some- 
times free,  more  commonly  adherent  to  the 
calyx.  It  has  from  three  to  eight  cells,  each 
containing  very  numerous  ovules.  The  summit 
of  the  ovary  is  often  covered  by  an  epigynous 
disk.  The  style  and  stigma  are  simple.  The 
fruit  is  sometimes  dry,  sometimes  fleshy,  and  has 
the  same  number  of  cells  as  the  ovary.  It 
remains  indehiscent,  or  opens  into  so  many  sep- 
tiferous  valves.  The  seeds  are  frequently  reni- 
form  :  they  contain  an  erect  or  slightly  curved 
embryo,  destitute  of  endosperm. 

The  species  of  this  family  are  very  numerous, 
and  have  been  grouped  into  several  genera,  such 
as  melastoma,  rhexia^  miconiay  iristemma,  topobaea^ 
&c.  It  is  so  distinct  in  the  disposition  of  the 
nerves  of  its  leaves,  that  it  cannot  be  confounded 
with  any  of  the  fiimilies  which  approach  nearest 
to  it,  as  the  onagrarise,  myrtaceie,  and  rosacefe. 

They  are  all  handsome  tropical  shrubs,  or 
trees,  with  large  flowers,  either  purple  or  white. 
The  fi-uit  of  true  melastoma  Is  a  juicy  insipid 
berry,  eatable,  but  staining  the  teeth  and  mouth 
of  a  deep  black. 

Salicari^,  Jussieu.  Herbs  or  shrubs  with 
opposite  or  alternate  leaves,  bearing  axillar  or 
tei-minal  flowers ;  a  monosepalous,  tubular,  or 
urceolate  calyx,  toothed  at  its  summit ;  a  corolla 
of  from  four  to  six  petals,  which  alternate  with 
the  divisions  of  the  calyx,  and  are  inserted  at  the 
upper  part  of  its  tube.  The  corolla  is  wanting 
in  some  genera.    The  stamina  are  equal  to  the 


petals  in  number,  or  double,  or  more  rarply  is 
indefinite  number.  The  ovary  is  free,  mmpk, 
with  several  cells,  each  containing  a  considerabk 
number  of  ovules.  The  style  is  simple,  tomi- 
nated  by  a  usually  capitate  stigma.  The  bvax 
is  a  capsule  covered  by  the  calyx,  ii^Iiicli  is  per- 
sistent, and  has  one  or  more  cells,  <M>ntaiiiiR? 
seeds  attached  at  their  inner  angle.  Tlie  s^eds 
are  composed  of  an  embryo  destitute  of  endo- 
sperm. 

Among  the  genera  which  compose  this  femily, 
are  fythrum,  cuphea^  ginoria^  lagersiroanta^  am- 
mania.  It  is  allied  to  the  onagrarifle,  from  nrhich 
it  differs  in  having  its  ovary  free,  and  to  the 
rosaces,  which  have  always  stipules,  and  possess 
many  other  characters  which  distingnisli  them 
from  the  salicariie. 

Lythrum  salicaria  is  astringent,  and  has  be^i 
used  in  diarrhoea.  The  henne  of  the  East  h 
obtained  from  lawsonia  inermis. 

TAHARisciNEifi,  Desvaux.    Shrubs   or    csmall 
trees,  generally  with  very  small,  sqaamilbmi 
and  sheathing  leaves,  and  small  flowers,  furnished 
with  bracteas,  and  disposed  in  simple  spikes, 
which  are  sometimes  collected  into  a  panicle. 
The  calyx  has  four  or  five  deep  divisions,  which 
are  laterally  imbricated :  sometimes  it  forms  a 
tube  at  its  lower  part.    The  corolla  is  composed 
of  four  or  five  persistent  petals.    The  stamina, 
firom  five  to  ten,  rarely  four,  are  monadelphous 
at  their  base.    The  ovary  is  triangular,  some- 
times surrounded  at  its  base  by  a  perigynous 
disk.    The  style  is  simple  or  tripartite.     The 
fruit  is  a  triangular  capsule,  with  a  single  cell, 
containing   a   pretty    large   number   of   seeds 
attached  about  the  middle  of  the  inner  surface 
of  the  three  valves  which  form  the  capsule.    The 
embryo  is  erect,  destitute  of  endosperm. 

The  ashes  of  tamaruc  gaUica  and  africana 
contain  a  laige  quantity  of  sulphate  of  soda. 
The  bark  is  generally  bitter  and  astringent. 

RosACEJE,  Jussieu.    A  lai^  family  composed 
of  herbaceous  plants,  shrubs,  and  trees  attaining 
very  large  dimensions.    Their  leaves  are  alter- 
nate, simple  or  compound,  accompanied  at  their 
base  by  two  persistent  stipules,  sometimes  united 
to  the  petiole.     The  flowers  present  various 
modes  of  inflorescence.    They  have  a  monose- 
palous calyx,  w4th  four  or  ^\e  divisions,  some- 
times accompanied  externally  with  a  kind  of 
involucre  which  is  incorporated  wuth  the  calyx, 
so  that  the  latter  appears  to  have  eight  or  ten 
lobes.    The  corolla,  which  is  rarely  wanting,  is 
composed  of  four  or  five  regularly  spreading 
petals.     The  stamina  are  generally  veiy  numer- 
ous and  distinct.    The  pistil  presents  various 
modifications.    Sometimes  it  is  formed  of  one 
or  several  carpels,  entirely  free  and  distinct,  and 
placed  in  a  tubular  calyx.     Sometimes  these 
carpels  adhere  by  their  outer  side  to  the  calyx , 
sometimes  they  are  not  only  united  to  the  calyx. 
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but  to  each  other ;  sometimes  they  are  collected 
into  a  kind  of  capitulum,  npon  a  receptacle  or 
gynophorum.  Each  of  these  carpels  is  unilo- 
cular, and  contains  one,  two,  or  a  greater  num- 
ber of  ovules,  the  position  of  which  varies 
greatly.  The  style  is  always  more  or  less  late- 
ral, and  tlie  stigma  simple.  The  &uit  is  ex- 
tremely diversiiied :  sometimes  it  is  a  true  drupe, 
sometimes  a  melonida  or  an  apple ;  sometimes 
one  or  more  akenia,  or  one  or  more  dehiscent 
capsules;  or,  lastly,  an  aggregation  of  small 
akenia  or  drupes,  forming  a  capitulum  upon  a 
gynophorum  which  becomes  fleshy.  The  seeds 
have  their  embryo  monotrope  and  destitute  of 
endosperm. 

This  extensive  family  has  been  divided  into 
tribes,  some  of  which  have  been  considered  as 
distinct  families. 

1.  Chrtsobalane^,  Brown :  ovary  single,  free, 
containing  two  erect  ovules;  style  filiform, 
arising  nearly  from  the  base  of  the  ovary  ; 
flowers  more  or  less  UTegular ;  fruit  drupaceous, 
as  ckrysobaUmuSy  parinariumy  moquilea^  &c. 

2.  Drupacrs,  De  Candolle :  ovary  single,  free, 
containing  two  collateral  ovules ;  style  filiform, 
terminal ;  flowers  regular ;  fruit  drupaceous,  as 
pruntis,  amygdalus^  eerasus,  &c. 

3.  Spirsace^,  Rich:  several  ovaries,  which 
are  free  or  slightly  attached  to  each  other  by 
their  inner  side,  containing  two  or  four  collate- 
ral ovules ;  style  terminal ;  capsules  distinct, 
unilocular;  or  a  single  polyspermous  capsule, 
as,  spirasay  kerria. 

4.  FBAGARiACKfi,  Ricli :  calyx  spreading,  often 
furnished  with  an  external  calyculus ;  several 
monospermous,  indehiscent  carpels,  sometimes 
collected  upon  a  fleshy  gynophorum  ;  style  more 
or  less  lateral,  as,  potentillay  fragariay  geumy 
rttbusy  dryaSy  eomarumy  &c. 

5.  Sanouisorbks,  Jussieu:  flowers  usually 
polygamous  and  sometimes  destitute  of  corolla ; 
one  or  two  carpels,  sometimes  adherent  to  the 
calyx,  terminated  by  a  style  and  a  styliform  or 
penicillate  stigma,  as,  poteriumy  cliffortiay  alche- 
millay  &c. 

6.  RosEAs,  Jussieu :  calyx  tubular,  urceolate, 
containing  a  variable  number  of  monospermous 
carpels  attached  to  the  inner  wall  of  the  calyx, 
w^hich  becomes  fleshy  and  covers  them,  as,  rosa, 

7.  PoHACEufi,  Rich  :  several  unilocular  carpels, 
each  containing  two  ascending  ovules,  rarely  a 
great  number  attached  to  the  inner  side,  united 
together  and  with  the  calyx,  and  forming  a 
fleshy  fruit,  known  by  the  name  of  melonida  or 
apple,  as  maluSy  pyruSy  cratagusy  swhusy  cydoniay 
&c. 

The  plants  of  this  family  are  generaUy  astrin- 
gent. The  fruits  of  several  chiysobalanee, 
which  are  chiefly  tropical,  are  eaten.  Those  of 
the  dru  paces,  such  as  the  cherry,  peach,  necta- 
rine, plum,  &c.,  are  well  known.    The  leaves 


and  kernels  of  this  tribe  yield  prussic  acid,  and 
some  of  them  are,  for  this  reason,  dangerous. 
The  leaves  of  the  sloe  and  the  bird-chen*y  have 
been  employed  as  a  substitute  for  tea.  The  root 
of  spiraea  ulmaria,  which  is  highly  astringent, 
has  been  used  as  a  tonic,  and  for  dyeing  black. 
The  fraits  of  many  fragariace»,  as  the  straw- 
berry, rasp,  and  brambles,  are  in  common  use. 
The  root  of  ruhus  villows  affords  an  astringent 
decoction.  Brayera  anthdmitUhieumy  is  a  remedy 
for  tape- worm.  Agrimonia  and  poterium  are 
astringent.  The  fruit  of  rosa  caninOy  and  the 
petals  of  rosa  gallieay  are  astringent,  and  have 
been  employed  in  chronic  diarrhoea  and  cases  of 
debility.  The  fruits  of  most  of  the  pomace©,  as 
the  apple,  the  pear,  the  quince,  the  medlar,  are 
in  common  use.  The  numerous  varieties  of  the 
rose  afford  highly  prized  garden  flowers. 

HoHALiKKfi,  Brown.  The  homalinea  are 
handsome  evergreen  shrubs  or  small  trees,  all 
natives  of  warm  countries.  Their  leaves  are 
alternate,  petiolate,  simple,  furnished  with  cadu- 
cous stipules.  Their  flowers  are  hermaphrodite, 
disposed  in  spikes,  racemes,  or  panicles.  Their 
calyx  is  monosepalous,  having  the  tube  short, 
conical,  and  adherent  to  the  ovary,  the  limb 
divided  into  from  ten  to  thirty  lobes,  of  which 
the  outer  are  larger  and  valvar,  and  the  inner 
smaller  and  petalliform.  The  corolla  is  want- 
ing. At  the  inner  face,  and  most  commonly 
towards  the  base  of  the  inner  sepals,  are  situ- 
ated glandular  and  sessile  appendages.  The 
number  of  stamina  varies :  it  is  sometimes  equal 
to  that  of  the  outer  lobes  of  the  calyx,  and  the 
stamina  are  opposite  to  them ;  at  other  times  the 
stamina  are  more  numerous  and  coUected  into 
bundles.  The  ovary  is  generally  semi-inferior, 
with  a  single  cell  containing  a  great  number  of 
ovules  attached  to  three  or  five  parietal  tropho- 
sperms.  The  styles,  which  are  of  the  same 
number  as  the  trophosperms,  terminate  each  in 
a  simple  stigma.  The  fruit  is  sometimes  dry, 
sometimes  flesh  v.  The  seeds  have  their  embryo 
placed  in  a  fleshy  endosperm. 

The  genera  are  homaliumy  naptmoga,  pineda, 
blackwelliay  asiratUhuSy  nvtOy  myriantheia,  aster- 
opeiay  and  aristctelia.  Little  is  known  of  their 
properties. 

Sahyde^,  Yentenat.  This  family  consists  of 
exotic  shrubs,  growing  in  the  warmest  regions 
of  the  globe,  and  bearing  alternate,  distichous, 
simple,  persistent  leaves,  commonly  marked 
with  translucdd  dots,  and  furnished  with  two 
stipules  at  their  base.  The  flowers  are  axillar, 
solitary,  or  grouped .  They  have  a  calyx  formed 
of  five,  more  rarely  of  three  or  seven  sepals, 
united  together  at  their  base,  and  sometimes 
forming  a  more  or  less  elongated  tube.  The 
limb  has  more  or  less  deep  divisions,  coloured 
on  their  inner  surface.  The  corolla  is  always 
wanting.    The  stamina  are  of  the  same  number 
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as  the  divisions  of  the  calyx,  or  double,  triple 
or  quadruple,  and  are  inserted  at  their  base. 
They  are  monadelphous,  and  some  of  them  are 
occasionally  sterile,  and  reduced  to  their  fila- 
ment, which  becomes  flat  and  downy.  The 
ovary  is  free,  with  a  single  cell,  containing  a 
great  number  of  ovules  insei'ted  on  three  or  five 
parietal  trophosperms.  The  style  is  simple, 
terminated  by  a  capitulate  or  lobed  stigma.  The 
fruit  is  a  unilocular  capsule,  opening  by  three 
or  five  valves,  which  bear  upon  the  middle  of 
their  inner  surface  the  seeds,  enveloped  in  a 
more  or  less  abundant  coloured  pulp.  The 
seeds  have  a  fleshy  endosperm,  in  which  is  a 
very  small  heterotrope  embryo ;  in  other  words, 
having  its  radicle  opposite  to  the  hilum  or  point 
of  attachment  of  the  seed. 

This  family  is  composed  of  the  genensamyda^ 
anauringcLy  ectseariuy  to  which  may  be  added  the 
genus /njMir^a  of  Aublet. 

LsouMiNosjB,  Jussieu.  This  is  a  very  natural 
family,  in  which  are  contained  herbaceous  plants, 
shrubs,  or  small  trees,  and  trees  often  of  colossal 
dimensions,  natives  of  all  parts  of  the  world. 
Their  leaves  are  alternate,  compound  or  decom- 
pound, sometimes  simple.  Rarely  the  leaflets 
are  abortive,  and  there  only  remains  the  petiole, 
which  widens  and  forms  a  kind  of  simple  leaf. 
At  the  base  of  each  leaf  are  two  persistent  sti- 
pules. The  flowers  present  a  very  diversified 
inflorescence.  They  are  generally  hermaphro- 
dite. Their  calyx  is  sometimes  tubular,  with 
five  unequal  teeth,  sometimes  with  five  more  or 
less  deep  and  unequal  divisions.  At  the  outside 
of  the  calyx,  there  are  one  or  more  bracteas,  or 
sometimes  a  calyciform  involucre.  The  corolla, 
which  is  sometimes  wanting,  is  composed  of  five 
generally  unequal  petals,  of  which  one,  named 
the  standard^  is  larger  and  superior ;  two  named 
wings  are  lateral ;  and  two  inferior,  and  more  or 
less  coherent  or  united,  forming  the  ktel,  Some^ 
times  the  corolla  is  formed  of  five  equal  petals. 
The  stamina  are  generally  ten  in  number,  some- 
times more  numerous.  Their  filaments  are  usu- 
ally diadelphous,  rarely  monadelphons,  or  en- 
tirely free,  perigynous  or  hypogynous.  The 
ovary  is  more  or  less  stipitate  at  its  base.  It  is 
generally  elongated,  inequilateral,  with  a  single 
cell,  containing  one  or  more  ovules  attached  to 
the  inner  suture.  The  style  is  somewhat  lateral, 
often  bent  or  curved,  and  terminated  by  a  simple 
stigma.  The  fruit  is  always  a  legume.  The 
seeds  ara  generally  destitute  of  endosperm. 

This  extensive  fiimily  is  composed  of  veiy 
numerous  genera,  which  may  be  divided  into 
three  natural  tribes : 

1.  Papiliokacbjb  :  corolla  formed  of  five 
unequal  petals,  constituting  the  irregular  corolla 
named  papilionaceous;  ten  stamina  generally 
diadelphous,  as  phateolus^fabay  kUhjnrus,  robinia, 
glycine^  €uiraga!u9,  phaca,  &c. 


2.  Cassiejb  :  corolla  generally  formed  of  fire 
regular  petals  $  the  ten  stamina  usually  free,  as 
cassia^  bauhiniaf  gwffroBa^  &c. 

3.  MiMossjB :  containing  the  apetaloua  genera, 
furnished  with  a  calyciform  involucre ;  stamina 
very  numerous  and  free,  as  mimosa^  aeaci€t^  M!^ 
&c. 

The  family  of  leguminosc  is  very  nearly  allied 
to  the  rosaces,  and,  although  at  first  sight  it 
appean  very  easy  to  distinguish  them,  there  are 
genera  which  form  a  kind  of  transition  from  the 
one  family  to  the  other. 

The  papilionaceae  are  possessed  of  very  diver- 
sified properties.  The  seeds  of  many  species  aie 
used  as  food,  such  as  the  bean,  the  pea,  Sce^ 
while  those  of  othera  are  purgative,  emetic,  or 
poisonous.  Of  the  latter  kind  are  those  of  the 
laburnum .  The  pulp  of  the  tamarind,  ceratoniaj 
Hliquay  mimoga  fagifoUoy  and  casda  fiHuUL,  is 
mora  or  less  purgative.  Senna  consists  of  the 
leaves  of  several  species  of  cassia.  Catechu  is 
obtained  from  acada  catechu*  Gum  arabic  is 
yielded  by  acacia  icnegalensisBJid  other  spedes ; 
gum  tragaeanth  by  astragalus  erelicussjid.  vents, 
Myroa^hn  halsamiferum  affords  the  balsam  of 
tolu ;  copaifera  ojfkinalisy  copaiba  balsam. 
Indigo  is  obtained  from  several  species  of  indi- 
gofera;  logwood  is  the  wood  of  h^iuitoxylon 
eampechianum;  sanders-wood  that  of  pterocarpus 
santalinus.  The  tonkay-bean  is  the  seed  of 
coumartmma  odorataj  which  owes  its  fingrance  to 
a  peculiar  principle  found  also  in  the  flowen  of 
melilotus  officinalis. 

Tebebinthack£,  Jussieu.  Consists  of  trees 
or  shrubs,  often  lactescent  or  resinous,  having 
alternate,  generally  compound  leaves^  destitute 
of  stipules,  and  small  hermaphrodite  or  unisex- 
ual flowen,  usually  disposed  in  racemes.  Each 
of  the  flowers  has  a  calyx  of  from  three  to  five 
sepals,  sometimes  connected  at  their  base,  and 
united  to  the  ovary,  which  is  inferior,  and  a 
corolla,  which  is  sometimes  wanting,  but  is  usu- 
ally composed  of  a  number  of  petals  equal  to  the 
lobes  of  the  calyx,  and  regular.  The  stamina 
ara  generally  of  the  same  number  as  the  petals, 
mora  rarely  double  or  quadruple :  in  the  former 
case  they  alternate  with  the  petals.  The  pistil 
is  composed  of  from  three  to  five  carpels,  some- 
times distinct,  sometimes  mora  or  less  united, 
and  surrounded  at  their  base  by  a  perigynous, 
annular  disk.  Sometimes  some  of  the  carpels 
ara  abortive,  and  thera  ramuns  only  one,  from 
which  spring  several  styles.  Each  carpel  has  a 
single  cell,  containing  sometimes  an  ovule,  sup- 
ported upon  the  top  of  a  filiform  podospenn, 
which  arises  from  the  bottom  of  the  cell,  some- 
times a  reversed  ovule,  sometimes  two  ravened 
or  collateral  ovules.  The  fruits  ara  dry  or  dm- 
paoeous,  generally  containing  a  single  seed. 
The  seed  contains  an  embryo  destitute  of  endo- 
sperm. 
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1.  ANACARDiEiE  OF  CAJBSuviEiE,  Containing  the 
genera  anacardnimy  manffiferoy  piitacia^  &c. 

2.  SuMACHiNRiif,  to  which  belong  the  genera 
rhuSy  mauriay  davanoy  &c. 

3.  SpoNDiAGEiE,  which  comprehend  the  genera 
spondias  and  poupartia. 

4.  BussERACs^,  containing  the  genera  jcfca, 
bosioeUiay  burteroy  eanariumy  &c. 

5.  AMTBiDEifi,  amyris. 

6.  ConNAKAC&s,  connarusomphalobitimy  cnetiisy 
&c. 

7.  JuoLANDEiE,  juplansy  carya,  &c. 

This  &mily  is  very  closely  related  to  the 
legnminoss,  from  which  it  is  distinguished, 
more  especially  by  the  absence  of  stipules.  It 
is  also  allied  to  the  Rhamnes,  which  differ  from 
it  in  having  the  ovary  always  inferior,  and  the 
stamina  opposite  to  the  petals. 

The  anacardiee  and  sumachineie  abound  in  a 
resinous  juice,  which  is  often  poisonous;  but 
the  fruit  of  several  species,  as  well  as  of  the 
spondiaceie,  is  eatable.  The  burseraceie,  con- 
naraee»,  and  amyrides,  are  equaUy  resiniferous. 
The  walnut  is  the  fruit  of  a  species  of  juglans. 
Several  fruits  belonging  to  the  same  genus,  are 
eaten  in  America. 

RHAMNEiB,  Brown.  (Part  of  the  rhamni  of 
Jussieu.)  Trees  or  shrubs  with  simple,  alter- 
nate, very  rarely  opposite  leaves,  furnished  with 
two  rexy  small  caducous,  or  persistent  and  spin- 
ous stipules.  The  flowers  are  small,  herma- 
phrodite, or  unisexual,  axillar,  solitary,  or  col- 
lected into  sertules,  fasciculi,  &c.,  sometimes 
forming  racemes  or  terminal  seitules.  The  calyx 
is  monosepalous,  more  or  less  tubular  at  its 
lower  part,  where  it  adheres  to  the  ovary,  which 
is  inferior,  having  its  limb  dilated,  with  four  or 
five  valvar  lobes.  The  eoroUa  is  composed  of 
four  or  five  very  small,  unguiculate  petals,  often 
involute  and  concave.  The  stamina,  which  are 
of  the  same  number  as  the  petals,  are  placed 
opposite  to  them,  and  are  oflen  embraced  by 
them.  The  ovary  is  sometimes  free,  sometimes 
semi-inferior,  or  completely  adherent,  with  two, 
three  or  four  cells,  containing  each  a  single  erect 
ovule.  From  the  summit  of  the  ovary  generally 
proceed  as  many  styles  as  it  has  cells.  The  base 
of  the  tube  of  the  calyx,  when  the  ovary  is 
free,  or  the  summit  of  the  ovary  when  it  is 
inferior,  presents  a  glandular  disk  varying  in 
thickness.  The  fruit  is  fleshy  and  indehiscent, 
or  dry  and  opening  into  three  cocca.  The  seed 
is  erect,  and  contains  in  a  fleshy,  sometimes  very 
thin  endosperm,  a  homotrope  embryo,  having 
the  cotyledons  very  broad  and  thin. 

The  principal  genera  are :  rhamnusy  paliurugy 
ceanoihusy  and  colletia.  The  berries  of  several 
species  are  strong  purgatives. 

CELASTRiNEie,  Browu.  (Part  of  the  rhamni 
of  Jussieu)  This  family  is  composed  of  shrubs 
or  trees  with  alternate  or  sometimes  opposite 


leaves,  and  axillar  flowers  disposed  in  cymes. 
The  calyx,  which  is  slightly  tubular  at  its  base, 
has  a  limb  with  four  or  five  spreading  divisions, 
which  are  imbricated  previous  to  expansion. 
The  corolla  is  composed  of  four  or  five  flat, 
slightly  fleshy  petals,  destitute  of  claws,  and 
inserted  beneath  the  disk.  The  stamina  alter- 
nate with  the  petals,  and  are  inserted  either  upon 
the  edge  of  the  disk,  or  upon  its  upper  surface. 
The  disk  is  perigynal  and  parietal,  surrounding 
the  ovary.  The  ovary  is  fiie,  with  three  or  four 
cells,  containing  each  one  or  more  ovules,  at- 
tached by  a  filiform  podosperm  to  the  inner 
angle  of  each  cell,  and  ascending.  The  fruit, 
which  is  sometimes  a  dry  drupe,  is  more  com- 
monly a  capsule  with  three  or  four  cells  opening 
into  three  or  four  valves,  each  bearing  a  dissepi- 
ment upon  the  middle  of  its  inner  surface.  The 
seeds,  which  are  sometimes  covered  by  a  fleshy 
arillus,  contain  a  fleshy  endosperm  in  wliich  is 
an  axile  and  homotrope  embryo. 

Many  of  the  species  are  ornamental  shrubs; 
and  the  fruit  and  bark  of  others  are  purgative 
and  emetic. 

AauiFOLiACEiE,  De  Candolle.  (IlicineoBy  Ad. 
Brong.)  Composed  of  shrubs  with  alternate  or 
opposite,  persistent,  coriaceous,  glabrous  leaves, 
which  are  toothed,  the  teeth  being  sometimes 
spinous.  The  flowers  are  solitary,  or  variously 
grouped  in  the  axiUc  of  the  leaves.  Each  of 
them  has  a  calyx  with  from  four  to  six  small 
and  imbricated  petals,  and  a  corolla  of  an  equal 
number  of  alternate  petals,  united  at  their  base, 
and  forming  a  monopetalous  corolla,  with  deep 
and  hypogynous  divisions.  The  stamina,  which 
are  alternate  with  the  lobes  of  the  corolla,  are 
inserted  at  its  base.  There  is  no  appearance  of 
a  disk.  The  ovairy  is  firee,  thick,  truncate,  with 
from  two  to  six  cells,  each  containing  a  single 
ovule  suspended  from  the  summit  of  the  cell, 
and  supported  by  a  cup-shaped  podosperm.  The 
stigma  is  generally  sessile  and  lobed.  The  fruit 
is  always  fleshy,  containing  from  two  to  six 
indehiscent,  woody  or  fibrous,  and  monosperm- 
ous  nucules.  The  embryo  is  small,  homotrope, 
and  placed  towards  the  base  of  a  fleshy  endo- 
sperm. 

Among  the  genera  are  H^Xy  cassincy  myffinday 
&c. 

Prinos  verticillatus  is  astringent  and  tonic. 
The  leaves  of  a  species  of  ilex  afford  the  famous 
Paraguay  tea. 

EuPHORBiACE^,  Jussieu.  The  euphorbiaces 
are  herbaceous  plants,  shrubs,  or  very  large  trees, 
which  occur  in  all  regions  of  the  globe.  Most 
of  Uiem  contain  a  milky  acrid  juice.  The  leaves 
are  usually  alternate,  sometimes  opposite,  accom- 
panied with  stipules,  which  are  sometimes  want- 
ing. The  flowers  are  unisexual,  generally  small, 
and  are  very  diversified  in  their  mode  of  inflor- 
escence.   The  calyx  is  monosepalous,  with  threei 
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four,  five,  or  six  deep  divisions,  furnished  inter- 
nally with  scaly  and  glandular  appendages.  The 
corolla  is  wanting  in  most  genera,  or  is  com- 
posed of  petals  sometimes  distinct,  sometimes 
united  into  a  monopetalous  corolla.  It  appears 
to  be  formed  of  abortive  and  sterile  stamina. 
In  the  male  flowers,  there  is  a  considerable  num- 
ber of  stamina.  More  rarely  the  number  is 
limited,  or  each  stamen  may  be  considered  as  a 
flower  (as  is  admitted  to  be  the  case  in  the  genus 
euphorbia  J.  The  stamina  are  free  or  monadel- 
phous.  The  female  flowers  are  composed  of  a 
free,  sessile,  or  stipitate  ovary,  sometimes  accom- 
panied by  a  hypogynous  disk.  The  ovary  has 
usually  three  cells,  each  containing  one  or  two 
suspended  ovules.  From  the  summit  of  the 
ovary  arise  three  stigmas,  which  are  generally 
sessile  and  elongated.  The  fruit  is  dry  or  slightly 
fleshy,  and  is  composed  of  as  many  cocca,  con- 
taining one  or  two  seeds,  as  the  fruit  has  cells. 
The  cocca,  which  are  internally  bony,  open 
elastically  at  their  inner  angle  into  two  valves. 
They  rest  by  their  inner  angle  upon  a  central 
columella,  which  often  continues  after  their  dis- 
persion. The  seeds,  which  are  ei&ternally  crus- 
taceous,  and  present  a  small  fleshy  caruncle,  in 
the  vicinity  of  their  point  of  attachment,  have 
a  fleshy  endosperm,  in  which  is  contained  an 
axile  and  homotrope  embryo. 

Among  the  genera  are  the  following:  euphor- 
htOy  mercurialis^  ricinus,  croton,  jatropha^  hura^ 
buatUy  and  €tcalypha. 

All  the  plants  of  this  family  contain  a  milky 
juice  which  is  acrid  or  poisonous.  They  abound 
in  caoutchouc.  Castor  oil  is  obtained  from  the 
seeds  of  ricinus  communis.  The  roots  of  several 
species  are  emetic,  of  others  purgative.  CroUm 
tiglium  affords  an  oil,  which  is  a  drastic  purga- 
tive. In  general,  the  family  is  characterised  by 
acrid,  narcotic,  and  poisonous  qualities,  residing 
in  a  volatile  principle,  which  may  be  dissipated 
by  heat. 

Urticea,  Kunth.  ( Urtice<B,  Jussieu;  and 
ceUidecPy'Rich).  This  family  consists  of  her- 
baceous plants,  shrubs,  or  large  trees,  sometimes 
lactescent,  w^ith  alternate  leaves,  generally  fur- 
nished with  stipules.  Flowers  unisexual,  very 
rarely  hermaphrodite,  solitary,  or  variously 
grouped,  and  forming  catkins,  or  collected  in  a 
fleshy  involucre,  which  is  flat,  spreading,  or 
pyriform  and  closed.  In  tlie  maJe  flowers  there 
are  a  calyx  formed  of  four  or  five  sepals,  which 
are  distinct  or  united,  and  forming  a  tube,  and 
four  or  five  stamina,  which  are  alternate,  or  very 
rarely  opposite  to  the  sepals.  The  female  flowers 
have  a  calyx  formed  of  horn  two  to  four  sepals, 
or  merely  a  scale,  in  the  axilla  of  which  they 
are  placed.  The  ovaiy  is  free,  with  a  single  cell, 
containing  a  single  pendent  ovule,  and  sur- 
mounted, either  by  two  long  sessile  stigmas,  or 
by  a  single  stigma,  sometimes  supported  upon 


a  style  of  variable  length.  The  fruit  is  always 
composed  of  a  crustaceous  akeniam,  enTelopcd 
by  the  calyx,  which  sometimes  becomes  fleshy: 
at  other  times  the  involucre,  which  contains  the 
female  flowers,  enlarges,  as  is  remarked  in  tlie 
genera  ficus^  dorsieniay  &c.  The  seed,  besides 
its  proper  int^^ument,  is  composed  of  a  gener- 
ally curved  embryo,  often  contained  within  a 
more  or  less  thin  endosperm. 

The  family  may  be  divided  into  three  tribes: 

1.  CELTiDBiE :  flowei-s  hermaphrodite;  emhcjo 
without  endosperm,  as  ulmus^  ceUis. 

2.  Ubtig&£  :  flowers  unisexual;  frruits  distiact; 
embryo  enclosed  in  a  thin  endosperm,  as  vrHkoy 
parietariay  hwnulusy  cannabis^  morus^ 

9,  ARTOCARFBiE:  flowers  unisexual;  frmte 
collected  in  a  flat  or  pyri^rm  fleshy  inTolocre; 
embryo  furnished  with  an  endosperm,  as  dsr- 
sMniOyfietUy  &c. 

The  bark  of  the  elms  is  bitter  and  astringent. 
The  uses  of  hemp  are  well  known.  Its  leaves 
are  narcotic.  The  urticee  or  nettles,  are  remark- 
able for  their  stinging  propensities.  The  com- 
mon hop  contains  a  bitter  and  narcotic  principle, 
which  is  used  in  the  manufacture  of  ale  sod 
porter.  The  artocarpese  are  extremely  hetem- 
genous  as  to  their  properties,  the  bread-frnit,  the 
mulberry,  and  the  fig,  being  the  products  of 
certain  species,  while  others  yield  the  most 
deadly  poisons.  Caoutchouc  is  also  yielded  by 
several  species  of  this  family. 

MoNiMiiE,  Jussieu.  (Atherosperme^y  Brown) 
Composed  of  trees  or  shrubs,  natives  of  Amer- 
ica and  New  Holland,  with  opposite  leaves,  des- 
titute of  stipules  and  unisexual  flowers.  The 
flowers  present  a  globular  or  calyciform  involu- 
cre, the  divisions  of  which  are  disposed  in  two 
series.  In  the  former  case,  the  involucre  has 
only  some  small  teeth  at  its  summit;  and,  in  the 
male  flowers,  bursts  and  opens  into  four  deep 
and  pretty  regular  lobes,  the  w^hole  upper  sur- 
face of  which  is  covered  with  stamina,  having 
short  filaments,  and  each  forming  a  male  flower. 
In  the  second  case  (ruizia)y  the  stamina  line 
only  the  lower  and  tubular  part  of  the  involucre; 
the  filaments  are  longer;  and,  jtowards  their 
lower  part,  bear  on  each  side  a  pedicellate  tu- 
bercle, similar  to  that  which  is  observed  in  the 
same  place  in  the  Laurineie.  The  female  flowers 
are  composed  of  an  involucre  precisely  similar 
to  that  of  the  male  flowei's.  In  the  genera 
mofttmta,  and  rutrta,  there  are  at  the  bottom  of 
this  involucre,  eight  or  ten  erect  pistils,  perfectly 
distinct  from  each  other,  and  intermixed  with 
haira.  In  anibora,  these  pistils  are  very  numer- 
ous, entirely  immersed  in  the  substance  of  the 
walls  of  the  involucre,  the  only  part  that  is 
free  and  visible  being  their  summit,  which  is  a 
small  conical  mammilla,  and  forms  the  real 
stigma.  Each  of  these  pistils  is  unilocular,  and 
contains  a  single  ovule  suspended  frt>m  its  sum- 
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mit.  In  the  genera  anJbora  and  mommta,  the 
inTolucre  is  peraifltent;  it  even  enlarges  greatly, 
and  becomes  fleshy  in  the  first  of  these  genera. 
The  fruits,  which  in  amitora  are  contained  in 
the  substance  of  the  walls  of  the  involucre,  are 
BO  many  small  unilocular  one-seeded  drupes. 
The  seed  is  composed  of  a  rather  thin  proper 
integament,  covering  a  very  thick  fleshy  endo- 
sperm, in  the  upper  part  of  which  is  placed  an 
embryo  which  has  the  same  direction  as  the 
seed. 

The  genera  have  been  divided  into  two  tribes: 

1 .  AMBOBXiB :  anthers  opening  by  a  longitu- 
dinal groove;  seeds  reversed.  Amhora^  mofttrnta, 
ruixia, 

2.  ATHKBosPSRMEiE :  authsrs  opening  from 
the  base  to  the  summit,  by  means  of  a  valve ; 
seeds  erect.    Panomiay  atherospermaj  cUromna, 

The  monimi«  are  much  allied  to  the  nrticeas, 
with  which  several  of  thdr  genera  were  formerly 
united;  but  they  difier  from  them  especially  in 
having  their  seeds  furnished  with  a  very  large 
endosperm,  and  in  having  their  ovule  pendent 
and  not  erect.  The  same  character  also  separ* 
ates  them  from  the  laurines,  which  they  approach 
in  the  structure  of  their  stamina  in  the  tribe  of 
atherospermeft.  The  properties  of  the  species 
are  little  known. 

SALiGiKBiB,  Rich.     This  family  is  composed 
of  the  genera  Htlix  and  populusy  and  contains 
large  trees,  with  alternate,  simple  leaves,  fur- 
nished with  caducous  stipules.    The  flowers  are 
unisexual,  and  disposed  in  cylindrical  or  egg- 
shaped  catkins.    The  male  flowers  are  composed 
of  from  two  to  twenty  stamina,  placed  in  the 
axilla  of  a  scale,  or  upon  its  upper  surfiice.  The 
female  flowers  consist  of  a  fusiform  pistil,  ter- 
minated by  two  bipartite  stigmas,  situated  in 
the  axilla  of  a  scale,  and  sometimes  accompanied 
at  their  base  by  a  cup-shaped  calyx.    The  ovary 
has  one  or  two  ceUs  containing  a  considerable 
number  of  erect  ovules,  attached  to  the  bottom 
of  the  cell,  and  the  base  of  two  parietal  tropho- 
sperms.    The  fruit  is  a  small,  elongated  capsule, 
with  one  or  two  cells,  containing  several  seeds 
sunrounded  by  long  silky  hairs,  and  opening  by 
two  valves.    The  embryo  is  erect,  homotrope, 
destitute  of  endosperm. 

The  salicineie,  a  dismemberment  of  the  amen- 
tacee,  form  a  group  which  is  very  distinct  in  tlie 
form  of  their  fruit. 

This  family  afibrds  some  useful  and  ornamental 
trees.  The  bark  is  generally  astringent  and 
tonic.  It  is  engtployed  in  tanning,  and  that  of 
some  species,  especially  of  saliz  Mix,  has  of  late 
acquired  some  celebrity  as  a  substitute  for  Per- 
uTian  bark  in  fevers. 

Myricba,  Rich.  (^Cbttfiiart»«<7,  Mirbel.) 
With  the  exception  of  the  genus  causuarina, 
which,  in  its  general  aspect,  resembles  a  gigantic 
equUetum,  the  myriceae  are  trees  or  shrubs,  with 


altemateor  sparse  leaves,  with  or  without  stipules. 
Their  flowers  are  always  unisexual,  and  most 
commonly  dicedous.  The  male  flowers^  dis- 
posed in  catkins,  are  composed  of  one  or  more 
stamina,  often  collected  upon  a  branched  andro- 
phorum,  and  placed  in  Uie  axilla  of  a  bractea. 
The  female  flowers,  which  are  also  in  catkins, 
are  solitary  and  sessile  in  the  axiUa  of  a  bractea 
longer  than  themselves.  Each  flower  is  com- 
posed of  a  lenticular  ovary,  containing  a  single 
erect  ovule.  The  style  is  very  short,  and  sur- 
mounted by  two  long  subulate,  glandular  stig- 
mas. Externally  of  the  ovary  are  two,  three,- 
or  a  greater  number  of  hypog3mous,  persistent 
scales^  which  are  sometimes  united  to  the  fruit. 
The  fruit  is  a  kind  of  small  monospermous, 
indehiscent  nut,  sometimes  membranous,  and 
winged  upon  its  mai^ns.  The  seed  which  it 
contains  is  erect;  its  integument  immediately 
covers  a  large  embryo,  having  a  direction  en- 
tirely the  reverse  of  that  of  the  seed. 

This  family,  which  is  formed  of  genera  tha't 
are  sometimes  placed  in  the  family  of  amentaces, 
is  allied  to  the  celtidec  and  betulinec,  but  difien 
from  the  former  in  its  flowera  being  in  catkins, 
and  always  unisexual,  and  its  erect  ovule,  and 
from  the  latter  in  its  unilocular  ovary,  and  its 
embryo  destitute  of  endosperm. 

Their  properties  are  generally  aromatic  and 
resinous.  A  wax  is  obtained  from  the  berries 
of  myrica  eeri/era, 

Betulinsjb,  Rich.  Composed  of  trees  with 
simple,  alternate  leaves,  accompanied  at  their 
base  by  two  stipules.  Flowers  unisexual,  dis- 
posed in  scaly  catkins.  In  the  male  catkins, 
each  scale,  which  is  sometimes  formed  of  several 
scales  united,  bears  two  or  three  flowen  which 
are  naked,  or  have  a  calyx  with  three  or  four 
deep  divisions.  The  number  of  stamina  is  very 
A'ariable  in  each  flower.  The  female  catkins  are 
egg-shaped,  or  cylindrical,  and  scaly.  At  the 
inner  base  of  each  scale  are  from  one  to  three 
naked,  sessile  flowers,  presenting  a  free,  com- 
pressed ovary,  with  two  cells,  containing  each  a 
single  ovule  attached  towards  the  upper  part  of 
the  dissepiment,  and  surmounted  by  two  elon- 
gated, cylindrical  and  glandular  stigmas.  The 
fruit  is  a  scaly  cone,  the  woody  or  merely  car- 
tilaginous scales,  bear  at  their  base  one  or  two 
small  unilocular  akenia,  which  are  monospermous, 
through  abortion,  and  membranous  on  the  edges. 
The  seed  is  composed  of  a  large  embryo  without 
endosperm,  having  the  radicle  superior. 

The  two  genera  alnua  and  hetuia  constitute  this 
family,  which  diflersfrom  the  salicines  in  having 
its  ovazy  furnished  with  two  monospermous 
cells,  its  indehiscent  fruits,  and  its  seeds,  desti- 
tute of  the  long  haire  which  cover  those  of  the 
salicinese.  The  royraceie  are  also  closely  allied 
to  the  betnlinee,  but  their  ovary  is  always  uni- 
locular, and  their  ovule  erect.   This  family,  like 
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the  last,  ia  frequently  included  in  the  omm- 

The  birch  and  alder  are  well  known  winter 
trees.  Their  bark  is  astringent;  that  of  the 
birch  {bettUa  alba  J  and  others  is  used  for  tan- 
ning. The  juice  of  the  same  plant  is  sweet- 
ish, flows  in  considerable  abundance  from  a  cut 
in  the  bark,  and  is  made  into  a  kind  of  wine. 

CuPULiFER£,  Rich.  (Part  of  the  amentacecB 
of  Jussieu.)  Containing  trees  with  alternate, 
simple  leaves,  furnished  with  caducous  stipules 
at  their  base.  The  flowers  are  always  unisexual, 
and  almost  always  monoecious.  The  male 
flowers  form  cylindrical,  scaly  catkins.  Each 
flower  presents  a  simple,  trilobate,  or  calyciform 
scale,  on  the  upper  face  of  which  are  attached 
from  six  to  a  greater  number  of  stamina,  without 
any  appearance  of  pistil.  The  female  flowers 
are  generally  axillar,  sometimes  solitary,  some- 
tiroes  grouped  into  capitula  or  catkins.  In  all 
cases,  each  of  them  is  covered,  in  part  or  in 
whole,  by  a  scaly  cupula,  and  presents  an  inferior 
ovary,  having  its  limb  not  veiy  prominent,  and 
forming  a  small  irregularly  toothed  rim.  From 
the  summit  of  the  ovary  rises  a  short  style, 
which  is  terminated  by  two  or  three  subulate  or 
flat  stigmas.  This  ovary  has  two,  three,  or  a 
greater  number  of  cells,  each  containing  one  or 
two  suspended  ovules.  The  fruit  is  always  an 
acorn,  generally  unilocular,  often  monospermous 
by  abortion,  always  accompanied  by  a  cupule, 
which  sometimes  covers  the  fruit  entirely  like  a 
pericarp,  as  in  the  chestnut  and  beech.  The 
seed  is  composed  of  a  very  large  embryo,  desti- 
tute of  endosperm. 

This  family,  which  is  composed  of  genera  fre- 
quently placed  in  the  family  of  amentaces,  com- 
prehends the  genera  quereus,  coryluSy  carpinus, 
castanea,  andfagus.  It  has  some  afKnity  to  the 
conifers  and  betulineie;  but  the  former  are  sufH- 
ciently  distinguished  by  their  geneitJ  aspect,  the 
structure  of  their  female  flowers,  and  the  endo- 
sperm of  their  embryo,  and  the  latter  by  their 
female  flowers  being  di.sposed  in  cones,  their 
simple  ovary,  &c.  The  other  families  which 
have  also  been  formed  of  the  amentaceae,  such 
as  the  salicineae  and  myraceie,  are  more  particu- 
larly distinguished  from  the  cupulifene  by  hav- 
ing the  ovary  free. 

The  species  consist  of  some  of  our  most  useful 
timber  trees;  and  the  properties  are  generally 
astringent,  stomachic,  and  tonic.  The  bark  of 
quercus  ro^ur  is  used  for  tanning  in  this  country, 
and  of  q.  tinctoria  in  America.  The  seeds  abound 
in  fixed  oil,  and  are  used  as  food.  Galls,  which 
are  employed  in  making  ink,  are  excrescences 
of  a  species  of  oak.  Cork  is  the  bark  of  another 
species,  q.  suber, 

CoiOFERiE,  J.  Rich.  This  useful  fiamily  is 
composed  of  trees  of  the  pine  and  fir  kind. 
Their  leaves,  which  are  coriaceous  and  stiff,  are 


persistent  in  all  the  species,  excepting  the  iarcb 
and  gingo.    They  are  sometimes  linear,  sobn- 
late,  aggregated  in  bundles  of  from  two  to  fire, 
and  accompanied  at  the  base  by  a  small  scaiiosi? 
sheath;  or  they  are  in  the  form  of  imbricated 
or  lanceolate  scales.     The  flowers   are  always 
unisexual,  and  generally  disposed  in  cones  or 
catkins.    The  male  flowers  consist  essentially 
each  of  a  stamen,  sometimes  naked,  sometimes 
accompanied  by  a  scale  in  the  axilla,  or  on  the 
lower  surface  of  which  it  is  placed.    Not  nnfie- 
quently  several  stamina  are  united  together  by 
their  filaments,  and  their  anthers,  which  are  uni- 
locular, remain  distinct,  or  unite  together.      The 
inflorescence  of  the  female  flowers  is  very  raria- 
ble,  although  they  generally  form  cones  or  scaly 
catkins.    Thus  they  are  sometimes  solitary,  ter- 
minal or  axillar,  or  they  are  collected  in  a  fleshy 
or  dry  involucre.    Each  of  these  flowers  has  a 
monosepalous  calyx,  adlierent  to  the  ovaiy,  inrhick 
is  in  part,  or  entirely  inferior.    Its  limb,  which 
is  sometimes  tubular,  is  entire,  or  has  two  divari- 
cate lobes,  glandular  at  their  inner  surface,  and 
which  have  been  generally  considered  as  two 
stigmas.    The  ovary  is  one-celled,  and  contains 
a  single  ovule.    At  its  summit  it  commonly 
presents  a  small  cicatrix,  which  is  the  true 
stigma.    Sometimes  the  female  flowers  are  erect 
in  the  axilla  of  the  scales,  or  in  the  involucre 
in  which  they  are  placed;  sometimes  the j  are 
reversed  and  united   two  and  two,  by  one  of 
their  sides,  to  the  inner  surface,  and  towards  the 
base  of  the  scales  which  form  the  cone.     The 
fruit  is  generally  a  scaly  cone  or  a  galbule  of 
which  the  scales  are  sometimes  fleshy,  unite  and 
represent  a  kind  of  berry,  as  in  the  junipere. 
Each  particular  fruit,  that  is,  each  fecundated 
pbtil,  has  a  pericarp  which  is  frequently  cms- 
taceous,  sometimes  furnished  with  a  membrui- 
ous,  marginal  wing.     The  proper  tegument  of 
the  seed  is  adhei*ent  to  the  pericarp,  and  covers 
a  kernel  composed  of  a  fleshy  endosperm,  con- 
taining an   axile   and  cylindrical  embryo,  of 
which  the  radicle  is  united  to  the  endosperm, 
and  its  cotyledonary  extremity   divided   into 
two,  three,  four,  and  even  as  many  as  ten  coty- 
ledons. 

The  elder  Richard,  in  his  splendid  work  on 
the  conifene,  divides  the  family  into  three  orders 
thus: 

1.  TAXiNBiE :  female  flowers  distinct  from  each 
other,  attached  to  a  scale,  or  in  a  cupula ;  fhiit 
simple,  as  podocarpusy  dacfydhim^  tasuSy  talu' 
burioy  phylhcladuSy  ephedra. 

2.  CuPRESSiNBiE  :  female  flowers  erect,  col- 
lected several  together  in  the  axilla  of  scales 
which  are  not  numerous,  forming  a  galbule, 
which  is  sometimes  fleshy,  BsjunipemSy  tkt^ay 
callitriXy  cupressuSy  taxodium. 

3.  AmETiKEil;.  To  this  order  belong  all  the 
genera  in  which  the  female  flowers  are  rever8e<l. 
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and  which  have  for  their  fruit  a  true  scaly  cone, ' 
as  pinuSy  abiesy  cunninghamiay  araucariOy  &c. 

The  conifers  are  found  in  large  forests,  in  the 
north  of  Europe,  and  America,  and  are  most 
important  as  timher  trees,  for  all  purposes. 
Some  species,  as  dammara  australis  and  pinus 
lamhertianoy  are  said  to  attain  a  height  of  200 
feet  or  more.  Oil  of  turpentine,  resin,  and  pitch 
are  obtained  from  pinus  sylvestrisy  ahtespeeUn- 
aUiy  and  other  species.  Spruce-beer  is  made  frt>m 
an  extract  of  the  branches  of  abies  canadensis. 
The  bark  of  the  larch  is  sud  to  equal  that  of 
the  oak  for  tanning.  Junipems  sabina  is  sti- 
mulant and  diuretic.  The  berries  of  junipems 
communis,  which  are  also  diuretic,  are  employed 
in  the  manufacture  of  gin.  The  berries  of  the 
yew  are  said  to  be  poisonous,  and  its  leaves  ai'e 
dangerous  to  cattle. 

CrcADEiE,  Rich.  The  cycade«,  which  are 
composed  of  only  two  genera,  cycas  and  eamia, 
are  extra-European  plants,  having  the  habit  of 
palms.  Their  leaves,  which  are  collected  at  the 
top  of  the  stipe,  are  pinnate  and  rolled  up  in  the 
form  of  a  crosier  previous  to  their  development, 
as  in  the  ferns.  The  iiow^ers  are  always  dioeci- 
ous. The  male  flowers  form  catkins  or  cones, 
which  are  sometimes  very  large,  and  which  are 
composed  of  spathulate  scales,  covered  at  their 
lower  surface  by  very  numerous  stamina,  which 
must  be  considered  as  so  many  male  flowers. 
The  inflorescence  of  the  female  flowers  is  difier- 
fcnt  in  the  two  genera  <^cas  and  zamia.  In  the 
former,  a  long,  acute,  spathulate  spadix,  toothed 
on  the  edges,  bears  at  each  tooth  a  female  flower, 
immersed  in  a  small  cavity.  Zamia  has  its 
female  flowers  also  in  a  cone,  and  its  scales, 
which  are  thick  and  peltate,  bear  each  at  their 
lower  surface  two  reversed  female  flowers. 
These  flowers  are  composed  of  a  globular  calyx, 
perforated  by  a  very  small  aperture  at  its  sum- 
mit, and  applied  upon  the  ovary,  which  is  in 
part  adherent  at  its  base.  The  ovaiy  is  unilo- 
cular and  contains  a  single  ovule ;  it  is  termina- 
ted at  its  summit  by  a  nipple-like  stigma.  The 
fruit  is  a  kind  of  nut  formed  by  the  calyx,  which 
sometimes  is  slightly  fleshy.  The  pericarp  is 
generally  thin,  crustaceous  and  indehiscent, 
and  adheres  to  the  proper  integument  of  the 
seed.  The  kernel  is  composed  of  a  fleshy  endo- 
sperm, containing  an  embryo  with  two  unequal 
cotyledons,  sometimes  adhering  together,  and 
with  the  radicle  united  to  the  endosperm. 

However  superficially  one  may  compare  thfe 
structure  of  the  male  flowers,  and  especially  of 
the  female  flowers,  of  the  cycades  with  that  of 
the  conifere,  he  will  be  struck  with  the  very 
great  similarity  that  exists  between  the  two 
families,  and  cannot  fail  to  adopt  the  opinion  of 
the  elder  Richard,  who  places  them  beside  each 
other.  In  fact,  in  both,  the  male  flowers  con- 
sist each  of  a  monospermous  perianth,  and  a 


semi-inferior  ovary,  with  a  single  cell  and  a 
single  ovule.  The' fruit  and  the  seed  have  the 
same  organization.  It  is  true  that  the  habit  or 
general  aspect  is  entirely  different  in  the  tw6 
families,  the  cycadeae  resembling  the  palms,  and 
the  internal  structure  of  the  stem  being  that  of 
the  monocotyledons.  But  this  character  ought 
not  to  be  sacrificed  to  the  important  resemblan- 
ces which  exist  in  the  organization  of  the  flowera 
of  the  cycadesB  and  conifewe,  whereby  their 
true  place  is  evidently  beside  each  other. 

A  kind  of  sago  is  prepared  from  the  central 
pai*enchyma  of  <^cas  circinalis. 


CHAP.  LVI. 

FOSSIL  PLANTS. 

Tbb  history  of  those  plants  found  imbedded  in 
the  earth's  strata,  and  which  formerly  flourished 
on  Its  surface,  forms  an  interesting  link  in  the 
chain  of  vegetable  being.  Unfortunately,  from 
the  mode  in  which  the  remains  of  these  vegeta- 
ble productions  have  been  preserved,  it  in  most 
cases  happens  that  only  conjectures  can  be  formed 
regarding  their  peculiar  characters.  Most  com- 
monly, only  pieces  of  the  trunks  and  branches, 
or  fragments  of  the  bark,  or  the  leaves  and 
fruits,  or  pieces  of  the  stems  and  roots,  and  rarely 
or  never  the  delicate  inflorescence  being  pre- 
served for  our  inspection.  Yet,  from  these  frag- 
ments, it  is  wonderful  how  much  has  already 
been  ascertained  of  the  form,  and  even  minute 
structure  of  many  of  those  ornaments  of  a  for- 
mer state  of  things  on  the  earth's  sui-face. 

The  number  of  fossil  plants  as  yet  known  does 
not  much  exceed  five  hundred.  Like  the  cor- 
responding fossil  animals,  these  plants  generally 
are  found  to  belong  to  existing  classes  and  fami- 
lies of  plants,  yet  the  species  and  even  genera 
are  specifically  different ;  while  in  not  a  few 
cases,  totally  new  orders  and  genera  have  been 
discovered,  serving,  from  their  structure,  to  fill 
up  blanks  and  chasms  in  the  chain  of  existing 
vegetable  forms.  Of  this  description  are  the  Ls^ 
pidodendrans,  StigmaritSy  Sigillari^ey  and  others. 
Vegetable  remiuns,  like  animal,  begin  to  make 
their  appearance  in  the  lower  beds  of  the  secon- 
dary series  of  rocks,  and  as  these  rocks  liave 
decidedly  been  accumulated  and  formed  in  the 
bed  of  the  ocean,  we  accordingly  find  that  marine 
fuci  are  more  or  less  plentifully  scattered  among 
their  successive  layers ;  while  in  other  situations 
of  the  same  strata,  where  the  original  deposit 
has  been  formed  by  rivers  or  lakes,  land  plants 
are  accumulated  in  abundance.  One  great  and 
important  deposit  of  ancient  vegetation  has 
formed  the  various  coal-fields  found  in  different 
parts  of  the  world ;  and  it  is  important  to  remark, 
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that  in  whatever  latitude  or  region  of  the  globe 
such  cool  deposits  exist,  the  vegetables  entering 
into  their  composition  have,  so  far  as  investiga- 
tion into  the  subject  has  gone,  been  found  identical 
in  character.  Thus,  in  America,  New  Holland, 
India,  and  Europe,  the  genera,  and  for  the  most 
part  the  species  of  fossiliferous  plants  of  the  car- 
bonaceous series,  have  been  found  the  same.  This 
circumstance,  so  different  from  what  occurs  with 
regard  to  the  existing  vegetation,  would  lead  to 
the  conclusion,  that  in  certain  remote  periods  of 
the  earth's  history  a  more  uniform  distribution 
of  plants,  and  consequently  of  temperature, 
existed. 

As  the  study  of  fossil  botany  is  yet  almost  in 
its  infancy,  and  as  every  year  is  disclosing  new 
species,  it  may  be  expected  that  the  numerical 
amount  of  plants  of  the  ancient  strata  may  yet 
greatly  increase.  Yet  it  must  be  borne  in  mind, 
that  the  fragile  nature  of  innumerable  species, 
must  have  entirely  prevented  their  coming  down 
to  our  times  in  any  degree  of  preservation,  and 
thus,  that  we  are  not  hastily  to  conclude  that 
the  ancient  flora  was  less  numerous  than  the 
modern.  From  some  interesting  experiments  of 
Professor  Lindley,  it  would  appear  also,  that 
certain  kinds  of  plants  resist  decay  and  destruc- 
tion much  more  effectually  than  others.  This 
botanist,  having  immersed  in  a  tank  of  fresh 
water  upwards  of  170  different  species  of  plants, 
including  representations  of  all  those  which  are 
either  constantly  present  in  the  coal  measures, 
or  not  at  all  to  be  found  there,  ascertained,  after 
an  interval  of  two  years : 

Ist.  That  during  this  period  the  leaves  and 
bark  of  most  dicotyledonous  plants  are  wholly 
decomposed,  and  that  of  those  which  do  resist 
decomposition,  the  greater  part  are  conifenB  and 
cycadecs, 

2d.  That  monocotyledons  are  more  capable  of 
resisting  the  action  of  water,  particularly  palms 
and  scitamineous  plants,  but  that  grasses  and 
reeds  perish. 

3d.  That  fiingi,  mosses,  and  all  the  lowest 
forms  of  vegetation,  disappear. 

4th.  That  ferns  have  a  great  power  of  resist- 
ing water,  if  gathered  in  a  green  state,  all  those 
submitted  to  experiment  retaining  their  form 
distinctly,  while  their  fructification  i^^as  com- 
pletely obliterated. 

These  results  must  materially  influence  all 
speculations  regarding  the  probable  distribution 
of  the  extinct  flora,  and  accordingly  in  enumer- 
ating those  plants  which  are  found  chiefly  to 
characterise  the  successive  geological  formations, 
it  must  be  borne  in  mind  that  we  find  those 
only  which  have  from  flieir  nature  resisted  the 
destructive  agencies  in  the  respective  strata, 
while  many  others,  their  cotemporaries,  must  be 
presumed  to  be  entirely  lost  to  us.  From  our 
present  knowledge,  it  would  appear,  that  in  the 
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lowermost  fossiliferous  strata,  marine  fiici 
most  common.  Tliat  in  the  next  foimatioo, 
ferns,  equisetacee,  conifene,  and  plants  inter- 
mediate between  them  and  the  lycopodiaoee 
prevail,  and  that  in  the  succeeding  strata,  ferns, 
cycades,  and  conifene,  with  a  few  liliaoeee,  are 
common ;  while  in  the  tertiary  beds,  species  of 
dicotyledonous  plants,  bearing  a  dose  relation  to 
existing  species,  make  their  appearance. 

Of  the  trees  which  pervade  all  the  foesiltlertNis 
strata,  the  conifene  and  palm  tribes  are  by 
the  most  common. 

The  follo¥ring  table  exhibits  a  classified 
of  the  present  state  of  fossil  botany.* 

DICOTYLEDONOUS  PLANTS. 

NATURiX  FAMILY. — ^NTMPHJBACBJL 

Gknus    I.  Nympkea.    One  vgwACB  in  the  upper  htA 
water  formation: 

LAURINEiS. 

Cbmamomum,  One  Bpecies  in  the  tertiary 
fresh  water  formation  of  Aix. 

LEOUUIKOSiB. 

.PhateoKtes.  Leaves  oompoond,  nneqnallj 
pinnate,  leaflets  entire,  disarticidating,  with 
nearly  equal  reticulated  veins. 

One  species  in  the  tertiary  fresh  water 
formation  of  Aix. 

ULHACE^ 

Ulmus,    One  species  in  tertiaiy  formations. 

CAPULIFBILB. 

Carpintts,    One  species  in  lignite  of  tertiary 

beds. 

Cattanea.     One  species  in  tertiary  fonna- 

tions. 

BETULINKA. 

Behda.  One  species  in  the  Hgnite  of  ter- 
tiary beds. 

SALICINE^. 

Saliat,    One  ispecies  in  tertiary  formatioo. 

Popdu$.  One  or  two  species  in  tertiaiy  for- 
mation. 

MTRICS^ 

Comptoma,  One  species  in  the  lignite  of 
tertiary  formations,  and  probably  one  in  the 
lower  fresh  water  formations. 

JVGLAirDEJB. 

Juglan*.  Three  species  in  the  tertiary  strata, 
one  in  upper  bed  of  new  red  sandstone. 

KUFBORBIAC&B. 

SHgmatiay  (  Variolaria  of  Sternberg,  MamS- 
kuria  of  Ad.  Brogniart,  FieoUHis^  Artis.) 
Stem  originally  saccnlent,  marked  exter- 
nally by  roundish  tubercles,  surrounded  by 
a  hollow,  and  arranged  in  a  direction  more 
or  less  spiral,  having  internally  a  distinct 
woody  axis,  which  communicates  with  the 
tubercles  by  woody  processes.  Leayes  aris- 
ing from  the  tnberoles  sueeuleot,  entire,  and 
veinless,  except  in  the  centre,  where  there 
is  some  trace  of  a  midrib. 

Five  or  six  species  in  the  coal  formation, 
and  one  in  the  oolitic  (bnnation. 

*  Undtoy  and  Button,  Broognlart,  ko» 
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G^us 
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Glenus 

6. 

Genus 

7. 

Genus 

8. 

Genus 

9. 

Genus  10. 

Genus  11. 
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ACKRIMEJS. 

Genua  12.  Acer.    One  or  two  species  in  the  tertiary 
beds. 

CONIFBRJB. 

The  wood  ottlji  known, 
Qenos  13.  Pinites,     Axis  composed  of  pith  wood  in 
ccmoentrio  circles,  bark  and  medullary  rays, 
but  with  no  vessels,  walls  of  the  woody  fibre 
reticulated. 
Three  species  in  coal  formation. 
Genus  U.  Arauearia,    Axis  composed  of  pith  wood  in 
oonoentrio  circles,  bark  and  medullary  rays. 
One  or  two  species  in  coal  measures;  one 
in  lias. 

FruU  or  bronzes,  and  leaoesy  only  known. 
Genus  15.  Pimts.    Leaves  growing  two,  three,  or  five 
in  the  same  sheath;  cones  composed  of  im- 
bricated scales,  which  are  enlarged  at  their 
apex  into  a  rhomboidal  disk. 
Nine  species  in  the  tertiary  strata. 
Genus  16.  Abia.   Leaves  solitary,  inserted  in  eight  rows 
in  a  double  spine,  often  unequal  in  length 
and  distichous;  cones  composed  of  scales^ 
without  a  rhomboidal  disk. 
One  species. 
Genus  17.  ToucUes,     Leaves  solitary,  supported  on  a 
short  petiole,  articulated  and  inserted  in  a 
single  spine,  not  very  dense,  distichous. 
Five  species  in  tertiary  beds. 
One  species  in  oolitic  formation. 
Genua  18.  Podocarptu.     Leaves  solitary,  much  larger 
than  in  the  last  genua,  sharp,  pointed,  flat, 
with  a  distinct  midrib. 

One  species  in  the  tertiary  formation  of 
Aix. 
Genus  19.  VoUiza.    Branches  pinnated,  leaves  inserted 
all  round  the  branchee,  sessile,  slightly  de- 
current  or  dilated  at  the  base,  and  almost 
conical,  often  distichous.      FVuit  forming 
spikes  or  loose  cones  composed  of  distant 
imbricated  scales,  which  are  more  or  less 
deeply  three-lobed. 
Four  species  in  the  new  red  sandstone. 
Genua  20.  JumperiieB.    Branches  arranged  irregularly, 
leaves  short,  obtuse,  inserted  by  a  broad  base, 
opposite,  decussate,  and  arranged  in  four 
rows. 
Three  species  in  the  tertiary  beds. 
Genua  21.  Ofprvnttef.    Branches  arranged  irregularly; 
leaves  inserted  spirally  in  six  or  seven  rows, 
sessile,  enlarged  at  their  base;  fruit  consist- 
ing of  peltate  scales,  marked  with  a  conical 
protuberance  in  the  centre. 
One  species  hi  the  new  red  sandstone. 
Genua  22.  7^&t{^  Branchea  alternate,  regularly  arranged 
upon  the  same  plane;  leaves  opposite,  decus- 
sate in  four  rows;  fruit  composed  of  a  small 
number  of  imbricated  scales,  terminated  by 
a  disk,  which  has  near  ita  upper  end  a  more 
or  less  acute  and  sometimes  recurved  point. 
Three  or  four  speoiea  in  the  tertiary  for- 
mations. 
Genus  23.  T^ai^.     Branches  as  in  th^ja;  fruit  un- 
known. 
Several  species  in  oolite. 

DouU/ul  Con^era. 
Genus  24.  Brachjfph^m,  Branches  pinnated,  diaposed 
on  the  same  plane  without  regularity;  leaves 
very  short,  conical,  almost  like  tubercles, 
arranged  spirally. 
One  species  in  the  lower  oolite. 


Genus  25.  Spkawphfluni.    Branches  deeply  furrowed ; 
leaves  vertioillate,  wedge-shaped  with  dicho- 
tomous  veins. 
Eight  species  in  the  coal  formation. 

CYCADEJS. 

Leaves  only  known, 

Gknus  26.  CjfoadUee.  Leaves  pinnated,  leaflets  linear, 
entire,  adhering  by  their  whole  base,  having 
a  single  thick  midrib,  no  secondary  veins. 

One  species  in  the  grey  chalk. 
Genus  27.  Zamkt,  Leaves  pinnated,  leaflets  entire  or 
toothed  at  the  extremity,  pointed,  some- 
times enlarged,  and  encircled  as  it  were  at 
their  base,  attached  only  by  the  midrib, 
which  is  often  thickened;  veins  fine,  equal, 
all  parallel,  or  scarcely  diverging. 

Fifteen  species  in  the  lias  and  oolite. 

Cknus  28.  PferopftyUttm.  Leaves  pinnated;  leaflets  al- 
most equally  broad  each  way,  inserted  by 
the  whole  of  their  base,  truncated  at  the 
summit;  v^ns  fine,  equid,  simple,  but  Uttle 
marked,  all  parallel. 

Three  species  in  the  variegated  marie  of 
the  lias;  three  species  in  the  sandstone  of 
the  lias ;  one  apecies  in  the  quader  sandstein ; 
one  species  in  the  lower  oolitic  beds. 

Genus  29.  NUtonia,  Leaves  pinnated;  leaflets  approxi- 
mated, oblong,more  or  less  Glongated,rounded 
at  the  summit,  adhering  to  the  rachisby  the 
whole  of  their  base,  with  parallel  veins,  some 
of  which  are  much  more  strongly  marked 
than  others. 
Two  species  in  the  sandstone  of  the  lias. 

Stenu  only  known. 

Genus  30.  Qyoadeedea.     Buokland  (Mantellia,  Brong.) 
Stem   roundish  or  oblong,  covered   with 
densely  imbricated  scales,  which  are  scored 
at  their  apex. 
Two  species  in  the  Portland  stone. 

DIOOTTLEDONOVS  PLAKTS  OF  DOUBTFUL  AFFINITY. 

Gtenus  31.  PhyUotieea,    Stem  simple,  straight,  articu- 
lated, surrounded  at  equal   distances   by 
sheaths,  having  long  linear  leaves,  which  have 
no  distinct  midrib. 
One  species  in  the  coal  formation. 

Genus  32.  Annmlaria.  (Bomia,  Sternberg,)  Stem  slen- 
der, articulated,  with  opposite  branches 
springing  from  above  ita  leaves;  leaves  ver- 
tioillate, flat,  usually  obtuse,  with  a  single 
midrib  united  at  the  base,  of  unequal  length. 
Six  or  seven  species  in  the  coal  formation. 
Gknus  33.  AgterophylUtes,  (Bomia  and  Bruckmannia, 
Sternberg.)  Stem  scarcely  tumid  at  the 
articulations,  branched;  leaves  verticillate, 
linear,  acute,  with  a  single  midrib,  quite  dis- 
tinct at  the  base;  fruit,  a  one-seeded  ovate, 
compressed,  nucule,  bordered  by  a  mem- 
branoua  wing,  and  emarginate  at  the  apex. 

Twelve  species  in  the  coal  formation;  one 
species  in  the  transition  beds. 
Tills  is  probably  an  extremely  heterogeneous  assem- 
blage, oomfwehending  nearly  all  fossils,  with  narrow 
veinless  verticillate  leaves  that  are  not  united  in  a  cup 
at  their  base. 

Cknus  34.  Beddra.    Stem  branched,  jointed,  tumid  at 
the  articulations,  deeply  and  widely  frirrow- 
ed;  leaves  verticillate,  very  nsirow,  acute, 
ribless. 
One  species  in  the  coal  formation. 
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rowB,  not  leaving  clear  and  well  defined 
8oan. 

Ten  species  in  the  ooal  fonnation. 

One  in  the  inferior  oolite. 

One  in  the  lias  sandstone. 

One  in  the  marl  below  the  chalk. 
Genoa  79.  Sdagiaiia».  Stems  diohotomoos,  not  present- 
ing regular  elevations  at  the  base  of  the 
leaves,  even  near  the  lower  end  of  the  stems; 
leaves  often  persistent,  enlarged  at  their 
base. 

Two  species  in  the  coal  formation. 
QeoMB^.  L^pidadendrcn.  Stems  dichotomous,  covered 
near  their  extremities  by  simple  linear  or 
lanceolate  leaves,  inserted  upon  rhomboid 
areolae,  lower  part  of  the  stems  leafless,  are- 
olae longer  than  broad,  marked  near  their 
upper  part  by  a  minute  scar,  which  is 
broader  than  long,  and  has  three  angles,  of 
which  the  two  lateral  are  acute,  the  lower 
obtuse,  the  latter  sometimes  wanting. 

Several  species  in  the  coal  fonnation. 
Genus  81.  Ulodmuiron.  Stem  covered  with  rhomboidal 
areolae,  which  are  broader  than  long,  soars 
large,  few,  placed  over  above  the  other,  cir- 
cular, composed  of  broad  cuneate  scales, 
radiating  from  a  common  centre,  and  indi- 
cating the  former  presence  of  oigans  that 
were,  perhaps,  analogous  to  the  cones  of 
conifers. 

Two  species  in  the  coal  measures,  with, 
perhaps,  another  genus  Bothrodendron. 
Genus  82.  Lepidcph^um,  Stem  unknown;  leaves  ses- 
sile, simple,  entire,  lanceolate  or  linear,  tra- 
versed by  a  single  midrib,  or  by  three  paral- 
lel ribs;  no  veins. 

Five  species  in  the  ooal  formation, 
(ienus  83.  LepidottrobuB,  Cones  ovate  or  cylindrical, 
composed  of  imbricated  scales,  inserted  by 
a  narrow  base,  around  a  cylindrical  woody 
axis,  their  points  sometimes  dilated  and 
reotffved  in  the  form  of  rhomboidal  disks; 
seed  solitary,  oblong,  not  winged,  nearly  as 
long  as  the  scales. 

Five  species  in  the  coal  formation. 
Genus  84.  Oardioeatjxm,    F^it  compressed,  lenticular, 
heart-shaped  or  kidney-shaped,  terminated 
by  a  sharpish  point. 

Five  species  in  coal  formation. 

MU8CI. 

Genus  85.  MuBoUe$,     Stem  simple  or  branched,  flli- 
ftorm  with  membranous  leaves,  having  scarce- 
ly any  midrib,  and  being  sessile  or  amplexi- 
caul,  imbricated  or  somewhat  spreading. 
Two  species  in  beds  above  the  chalk. 

CHAR1C£JE. 

Genus  86.  C%aro.  (Gyrogenites,  ZamJk.)  Fitdtovalor 
spheroidal,  consisting  of  five  valves  twisted 
spirally,  a  small  opening  at  each  extremity; 
stems  friable,  jointed,  composed  of  straight 
tubes  arranged  in  a  cylinder. 
Five  species  in  beds  above  the  chalk. 

Genus  87.  Chn/'eroHei,    Filaments  simple  or  branched, 
divided  by  internal  partitions. 
Two  species  in  the  chalk  marl. 

QeaoB  88.  PueoidM.  FVond  oontinuoos,  never  articu* 
lated,  usually  not  symmetrical  or  snbcylin- 
drical,  simple  or  oftener  branched,  naked,  or 
more  commonly  leafly,  or  membranous,  en- 
tire, or  more  or  less  lobed,  with  no  ribs,  or 


imperfectly  marked  ones,  which  brandi  in  aa 
irregular  manner,  and  never  aaaatomoae. 

Four  species  in  the  transition  rocks. 

Seven  in  the  bitumenoua  strata. 

Three  in  the  oolite. 

Eleven  in  the  chalk. 

Eleven  in  the  London  clay. 

PLANTS,  THE  AFFINITY  OP  WHICH  IS 
ALTOGETHER  UNCERTAIN. 

QetiUB  89.  Stgillana.  (Rhytidolepia,  alveolana,  Cavn- 
laria,  calenaria,  &c. ,  StertAerg.)  Stem  coni- 
cal, deeply  furrowed,  not  Jointed,  aean 
placed  between  the  forrows  in  rows,  not 
arranged  in  a  distinctly  spiral  maaner, 
smooth,  much  narrower  than  the  interrak 
that  separate  them. 
About  forty  species  in  the  ooal  formatioo. 

Genus 90.  Volhmauua.      Stem   striated,  articulated; 
leaves   collected   in    approximated    dense 
whoris. 
Tliree  species  in  ooal. 
These  are  possibly  the  leaves  of  calamitei^ 

G^us  91.  CarpolUhes,  Under  this  name  are  arranged 
all  the  fossil  fruits  to  which  no  other  place 
is  assigned. 

Fossil  plamtb  forhino  goal.  There  can  be 
no  doubt  but  that  the  valuable  and  important 
mineral,  coal,  has  owed  its  origin  to  vegetable 
bodies.  On  examining  a  seam  of  eoal,  the 
upper  layer  of  shale  which  forms  the  roof 
will  be  found  to  contain  innumerable  im- 
pressions of  vegetable  stems  and  leaves,  most 
beautifully  and  &iihfully  preserved.  Sometimes 
laige  portions  of  the  trunks  of  trees  are  found 
traversing  the  centres  of  the  coal  seam;  but  in 
general,  the  central  mass  has  been  so  compressed, 
and  has  undergone  such  a  chemical  change,  as  to 
obliterate  almost  all  marks  of  its  vegetable  ori- 
gin, and  a  mass  of  semi-crystalUjced  bituminous 
matter  alone  remains.  Yet,  even  in  this  bitu- 
minous mass,  traces  are  occasionally  to  be  found 
of  organized  structure.  In  thin  slices  of  the 
three  varieties  of  Newcastle  coal,  Mr  Button 
thus  describes  the  appearances  of  oiganiaition. 
^  Each  of  these  three  kinds  of  coal,  besides  the 
fine  distinct  reticulation  of  the  original  v^eta- 
ble  texture,  exhibits  other  cells,  which  are  filled 
with  a  light  wine-yellow  coloured  matter,  appa- 
rently of  a  bituminous  nature,  and  which  is  so 
volatile,  as  to  be  entirely  expelled  by  heat  before 
any  change  is  effected  in  the  other  constituents 
of  the  coal.  The  number  and  appearance  of 
these  cells  vary  with  each  variety  of  coal. 
In  caking  coal,  the  cells  are  comparatively  few, 
and  are  highly  elongated.  In  the  finest  por- 
tions of  this  coal,  where  the  crystalline  struc- 
ture, as  indicated  by  the  rhomboidal  form  of 
its  fragments,  is  most  developed,  the  cells 
are  completely  obliterated.  The  slate  coal 
contains  two  kinds  of  cells,  both  of  which  are 
filled  with  yellow  bituminous  matter.  One  kind 
is  that  already  noticed  in  caking  coal,  while 
the  other  kind  constitute  groups  of  smaller 
cells  of  an  elongated  circular  figure.    In  those 
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TorietiM  wbicli  go  under  the  name  of  oanuel, 
parrot,  and  spIiDt  coal,  the  ct7atalliiie  stmcture, 
BO  conspicnous  in  fine  caking  co»l,  is  irholly 
wonting.  The  first  kind  of  cellEare  rarely  seen, 
and  the  whole  nirface  displays  an  almost  nni- 
fonn  ceries  of  the  second  class  of  cells,  filled 
with  bitominons  matter,  and  separated  from 
each  other  by  their  fibrous  diviuoDs;  and  it  seems 
probable,  that  these  cells  are  derived  from  the 
reticular  texture  of  the  parent  plant,  ronnded 
and  oonfined  by  the  enormous  prenure  to  which 
the  vegetable  matter  has  been  subject."  Jn  the 
more  perfectly  preserved  specimens  of  fbsml  coal 
called  jet,  the  ligneous  strncture  is  very  apparent; 
BO  much  so,  Bs  to  indicate  the  kind  of  plant  to 
whidi  the  coal  owed  its  formation.  The  great 
extent  and  thickneaa  of  (he  coal  fields  in  various 
parts  of  the  world,  show  the  vast  qnantities  of 
vegetable  matter  which  must  have  gone  to  the 
formation  of  them.  Nearly  one  half  of  the  sur- 
face of  the  west  and  north  weat  part  of  Eng^ 
land  is  composed  of  coal  strata  ;  and  the  coal 
fields  of  Newcastle  cover  an  area  of  about  200 
sqoare  miles.  Besides  these,  there  are  eztenuve 
cool  districts  in  Wales,  in  the  loiithem  part  of 
Scotland,  and  in  Ireland.  Coal  fields  are  also 
fbuod  on  various  parts  of  the  coutinent  of  Eu- 
rope, in  North  America,  in  New  Holland,  and 
within  the  arctic  circles,  as  well  as  in  the  tropi- 
cal parts  of  IndiA. 

These  coal  deposita  are  usually  formed  in 
hollow  troughs,  in  successive  layers  varying  in 
thicknesB  from  a  few  inches,  to  10  and  20  ieet, 
and  alternating  at  various  intervals  with  strata 
of  sandstone  and  day  shale.  The  lowermost 
layer  of  the  coal  seam  is  generally  composed  of 
a  hard  day  ironstone,  with  a  considenble  ad- 
mixture of  earthy  matters,  while  the  upper 
layers  or  roof  of  tiie  seam  is  formed  of  a  day 
strata  rich  in  impresnons  of  ferns  and  other  coal 
plants.  From  the  entire  state  of  preservation 
ia  which  iheee  delicately  formed  plants  are  thus 
found,  the  eondusion  has  been  drawn,  that  the 
greater  number  of  the  vegetable  bodies  have 
grown  on  the  spot,  or  at  least  very  near  to 
where  they  are  now  found  depodted ;  while  on 
theother  hand,  the lai^ rounded,  biBndileBe,aDd 
imperfect  trunks  of  trees  which  are  not  unfre- 
quently  found  irregularly  interspersed  among 
the  coal  strata,  would  as  distinctly  point  out  that 
many  trees  and  vegetables  hod  been  drilled  from 
other  localities  into  the  troughs  which  they  now 
occupy. 

Perhaps,  if  we  suppose  wide  and  extended 
tracts  of  level  marshy  ground,  interspersed  with 
lakes,  through  which  large  riven  Sowed,  in 
occasionally  accderated  and  flooded  couises  into 
the  neighbouring  ocean,  we  shall  have  a  pretty 
good  idea  of  the  state  of  the  country  during  the 
period  when  the  corboniferoua  strata  were  form- 
ed.   We  must  alao  suppose,  that  variouB  diangea 


of  level  had  taken  place  during  this  period,  by 
which  the  waters  of  the  ocean  sometimes  eit- 
croadied,  and  at  other  times  retreated  frttm  the 
flat  level  shores;  and  that  finally,  by  volcanic 
agendes,  the  whole  had  been  broken  up,  and 
elevated  into  the  positions  which  the  coal  fields 
at  the  present  day  present  to  onr  view. 

The  principd  families  of  plants  compoung  the 
coal  strata,  are  ferns,  calamitea,  lycopodiacete, 
eigillariK,  stigmariv,  and  trees  of  the  conifers 
and  palm  tribes.  The  same  fossil  plants,  as  al- 
ready mentioned,  ore  found  throughout  the 
whole  known  coal  fields  In  every  region  of  the 
globe;  so  that  if  we  suppoee  these  coal  fields  to 
be  nearly  of  contemporaneous  origin — and  of  this 
too  there  is  strong  proof,  from  their  similar  rel^ 
tive  podtion  with  regard  to  other  strata— we  have 
strong  reasons  for  supposing  that  a  umilar  tem- 
perature, and  a  uniform  distribution  of  the  sam^ 
vegetable  products,  existed  at  that  period  on  the 
earth's  surfece.  That  this  temperature  was  ap- 
proaching to  tropical,  we  have  alao  reason  to 
suppose,  tnnn  the  nature  of  the  vegetables,  most 
of  which  ore  allied  to  &milies  which  are  now 
intertropic^,  or  natives  of  climates  with  a  higher 
temperature  than  that  of  Britain  at  the  present 

We  shall  now  shortly  detcribe  some  of  the 
most  remarkable  plants  of  the  cool  series. 

LKriDODBinntoN,  CStemberffii.J  This  is  one 
of  the  moat  common  foadl  plants  of  the  coal  fields. 


The  figure  reprsaenta  only  a  portion  or  upper 
brooch  of  the  plant.  The  rhoroboidal  spaces 
with  which  the  whole  is  regularly  marked,  were 
thebaseoftheleaveB,whichflppeor  to  have  been 
linear,lanceo]ate,8ndslightlyineurved.  Thede- 
prem<m  seen  a  little  above  the  centre  of  the  spaces, 
was  the  point  where  the  leaves  were  attached : 
and  the  dark  line  which  runs  from  this  point 
downwards,  was  probably  an  original  depression, 
unconnected  vrith  the  union  of  tlie  leaf.  The 
general  structure  of  the  lepidodendron  appeon 
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to  hare  been  tntennedjate  lietween  the  conifeTs 
Mid  the  lycopodiacee.  They  are  very  common 
both  in  the  coal  Eeaini,and  in  the  accompanying 
sandstones  of  the  cotd  meaaures,  and  Bteras,  from 
20  to  4fi  feet  in  length,  ore  frequently  met  with 
in  the  north  of  England.  "  In  conifene,"  says 
Professor  Li  ndley,  "theleaveBarearrangedupon 
the  stem  in  two  very  different  ways:  First,  in  the 
species  having  what  botanists  denominate  faaci- 
ded  foliage,  such  as  the  Scotch  fir,  the  pinaster, 
and  Weymouth  pine;  the  first  leaves  that  are 
developed,  are  brown  and  membtanoas,  toll  back, 
and  wither  away,  almost  immediately  after  the 
young branchhasacquireditsfirstgrowth.  From 
the  axilla  of  each  of  these  sprouts  forth  a  bnd, 
which  never  or  nfely  elongates,  but  which  pro- 
duces several  leaves,  the  outermost  of  which  are 
membranons,  and  perishable  like  the  fust ;  but 
th«  innermost,  narrow  and  rigid,  farming  the 
permanent  green  foliage  of  the  species ;  in  those 
where  the  foliage  has  fallen  away,  the  stem  is 
covered  with  numerous  narrow  projections, 
thickest  at  tlie  upper  end,  where  the  remains  of 
withered  leaves  are  visible,  arranged  spirally  with 
great  symmetry,  and  separated  by  iutervais  nsu- 
ally  equal  at  least  to  twice  the  breadth  of  the 
projections.  Secondly,  in  the  species  in  which 
the  leaves  are  solitary,  as  in  the  spruce,  fir,  and 
araucaria,  the  leaves  that  are  originally  developed 
when  the  young  shoot  forms,  never  undergo  any 
material  iteration,  but  are  those  which  subsfr. 
quently  become  the  green  foliage  of  the  plant; 
none,  or  few  apparent  axillary  buds  are  develop- 
ed ;  and  finally,  the  leaves  either  separate  by  a 
clean  sear  of  a  rhomboidal  or  a  roundish  figure, 
with  a  depressed  ^int  in  its  middle,  where  the 
vascular  bundle  connecting  the  stem  and  leaf  was 
broken  through,  or  separate  imperfectly,  leaving 
behind  an  irregular  nark  upon  a  rhomboidal 
areola.  The  yew  is  an  instance  of  the  former, 
the  aTBQcaria  of  the  latter.  In  all  cases,  the 
Bears  on  the  rhomboidal  areoln  are  disposed  in  a 
spiral  manner,  with  the  most  exact  symmetiy. 
With  coniferous  plants  of  the  latter  kind,  lyco- 
]>odiaces  accord  so  much  in  the  arrangement  of 
their  leaves,  and  consequently  in  the  appearance 
of  the  surface  of  the  stems  after  the  leaves  have 
fallen,  that  it  would  be  difficult  to  point outauj 
difference,  except  that  they  are  often,  as  in  fyw- 
podiuM  davattim,  rigidmn,  dirmricatttBt,  a.  leas 
spiral,  having  a  tendency  to  become  verticillate. 
Lepidodendron  accord  equally  with  coniferreand 
lycopodiacete,  in  the  arrangement  of  the  scare  of 
the  leaves. 

The  foliage  of  certain  conifene,  such  as  araU' 
earia  and  of  lyccpodiacete,  is  so  similar,  that 
their  caste  would  be  scarcely  distinguishable, 
Fxcept  by  the  larger  size  of  the  former.  Lepido- 
dendra  accord  better  with  conifers  than  with 
lycopodiaces  in  this  respect.  The  ramifications 
nf  conifers  and  lyoopodtace«  an  assentially  dif- 


ferent. In  the  former,  the  branches  arise  from 
the  same  place,  on  opposite  sidei  of  the  nLsin 
stem,  often  assuming  a  verticillat«  arrangement. 
In  the  latter,  the  branches  bifurcate  whenever 
a  new  bud  is  brought  into  action,  so  that  the 
whole  of  the  divisions  are  dichotomous,  and  the 
same  takes  place  in  the  inflorescenca  whenever 
the  latter  is  composed,  as  in  Z,.  phUgmaria. 
Hence,  lepidodendra  are  more  related  to  lycopo- 
diacete  than  to  conifene  in  their  manner  of 
branching;  and  as  dichotomous  ramificotiona  are 
extremely  rare  in  recent  plants,  this  circnm- 
stance,  taken  together  with  their  other  chaiac- 
tera,  strengthens  M.  Brongniart's  opinion  of  their 
strong  analogy  with  lycopodiacec.  The  t«3c- 
ture  and  Mze  of  lycopodiacec  and  conifers  are 
very  dissimilar.  The  former  are  soft  cellular 
plantt^  with  small,  creeping,  or  erect  stems,  no 
baik,  and  an  imperfect  formation  of  a  woody 
axis;  the  latter  are  large  trees  with  a  thick  bark, 
and  a  hard  woody  centre,  which  is  incapable  of 
compresuon  by  any  ordinary  force.  With  Dei- 
ther  tribe  do  lepidodendra  agree  in  these  points; 
theyresemble  lycopodiacec  in  theirsoftstem;  for 
specimens  some  inches  in  diameter  are  fonnd  so 
compressed,  as  to  be  nothing  more  than  a  thin 
plate;  but  they  agree  with  conifene  in  the  size 
they  seem  to  have  attained,  and  in  the  presenea 
of  bark,  although  that  part  is  thin  compared 
with  the  hark  of  recent  conifene. 

There  are  several  species  of  lepidodendron  hav- 
ing distinct  characters, 

L^doAmdrtm  idaginoidM  has  circular  seats, 
and  short  compactly  imbricated  leaves. 

Z.  <ibovttum,  with  obovate  areolc,  with  a 
rounded  apex,  a  tepering  base,  the  central  ridge 
even  and  undivided,  and  the  scar  at  the  apex  of 
the  areol*  bounded  by  a  nearly  drcular  outline. 
Large  specimens  are  fonnd  on  the  continent  and 
in  Britdn,  in  the  coal  seams,  some  46  feet  long, 
and  4^  feet  in  diameter, 

L.  el^ant,  scars  similar  to  L.  Stembergii,  but 
the  leaves  much  smaller  and  more  delicate,  and 
the  branches  mora  slender  and  delicato. 


0  L«p1do*Bubiu  or 

ClRDIOCABPUM    ACDTUV.       (Fig,    O,  CUt    231,) 

found  in  groups  in  the  shale  from  the  Jamw 
colliery,  Newcastle.    Each  grun  is  lanticular, 
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acute  at  one  end,  and  obtuse  at  the  other 
elevated  line  runs  through  the  axis,  and  there  is 
in  many  an  inner  urcle,  with  marks  of  a  scar. 
Thut  seeds,  which  are  Bmoll,  probalily  grew  in 
lieadfl  or  clnsters,  and  in  pain,  not  adherent  to 
ths  calyx.  They  were  probably  seeds  of  a  dico- 
tyledonons  plan^  bnt  of  what  kind  it  is  impos- 
sible to  form  B  conjecture. 

Lkpidostbobdb.  Oblongbodies(i,c,  cnt230,) 
are  of  Ireqnent  occurrence  along  with  the  fragments 
of  the  lepidodendroa  and  ulodendron.  They  are 
evidently  seed  vessels,  somewhat  similar  to  the 
cones  of  the  coniferte,  and  have  been  conjectured 
to  be  the  conea  of.  the  lepidodendrons  and  ulo- 
dendrons.  Although  found  plentifully 
Bted  with  the  stems  of  these  fos^ 
has  occurred  where  they  were  actually  attached, 
Two  or  three  species  hare  been  distbguiahed, 
L.  crnatw,  I.  cmruiitVu,  and  I.  eomonu.  They 
consist  of  «  conical  axis,  around  which  a  quan- 
tity of  scales  are  compactly  imbricated,  and 
pointing  ftom  the  base  upwards,  (cut  230,  fig. 
e.)  Someymes,  however,  in  specimens,  (cut 
231,  £g.  e,)  they  are  apparently  turned  down- 
wards, which  is  perhaps  owing  to  their  having 
been  forcibly  compreaaed  from  above  downwards. 
The  specimens  vary  much  according  to  their 
age. 

Lepidoj^ylltm.  (Fig.  <^  cut  230.)  Thess  lance- 
olate figures  appear  to  bo  the  leaflets  of  the  lepi- 


Ulodirdbon.  The  plants  to  which  the  fosnl 
fragments  so  frequently  found  in  the  coal  strata 
must  have  belonged,  and  to  which  the  name  of 
ulodendron  has  been  given,  must  have  borne  a 
near  resemblance  to  the  lepidodendron  ;  indeed, 
by  some,  the  former  are  supposed  to  be  only 
older  specimens  of  the  latter,  with  their  arcolffi 
altered  by  age  and  the  lateral  expansion  of  the 
bark.  There  are  grounds  for  snppodng,  how- 
ever, that  the  ulodendrons  are  distinct  plants, 
and  that  ther  may  have  formed  a  family  allied 


to  the  lepldodendrons.  The  general  markings  of 
the  bark  vnll  be  seen  from  the  figure  to  be  some- 
what different  in  shape  from  the  areolc  of  the 
lepidodendron;  and  intarapeiBed  over  the  surface 
of  the  bark  at  irregular  intervals  are  larger 
scars,  which  may  have  been  the  poiute  of  at- 
tachment of  branches  or  masses  of  inflorescence. 
"  They  are,"  says  Mr  Lindley,  "  connected  with 
these  scars,  two  con^derattons  of  much  impor- 
tance. 1st.  That  the  supposed  masses  of  inflo- 
rescence were  not  only  neither  terminal,  nor  dis- 
posed spirally  upon  the  stem,  but  were  also  pro- 
duced upon  the  old  trunks,  and  not  upon  the 
young  branches,  cirenmstanees  at  variance  with 
any  thing  we  know  of  recent  coniferc  or  lyco- 
podiacese ;  and,  2dly.  That  the  scara  are  placed 
one  beneath  the  other,  and  not  apirally,  or  alter- 
nately upon  the  stem.  The  stems  were  most 
likely  cylindrical,  though  the  fosails  have  been 
rendered  flat  by  preasure.  Two  speciea  have 
been  enumerated,  u.  majiu,  and  w.  minut,  but 
the  latter  may  only  be  a  younger  specimen  of 
the  former, 

BOTBKODBNDSON   FoHCTATDV,    ZdmUt^.      TwO 

specimens  were  found  in  the  Newcastle  coal  seam. 
"  Upon  the  surlace  of  the  stem  are  discoveiable 
a  considerable  number  of  minute  dots,  arranged 
in  a  quincuncial  manner,  something  less  than 
half  an  inch  apart,  and  it  is  probable  that  these 
may  be  the  scan  of  leaves,  at  intervals  of  ten  or 
twelve  inches;  the  stem  ia  marked  with  deep 
circular  concavities  four  or  five  inches  acrose^ 
at  the  bottom  of  each  of  which  is  a  distinct 
fracture,  indicating  that  something  has  been 
broken  out,  while  the  sides  of  the  concavities 
have  concentric  marks,  as  if  from  the  pressure 
upon  the  rounded  scales.  Fragments  were 
found  in  these  cavitiea,  which  show  that  they 
are  the  points  of  attachment  of  very  lai^  cones, 
consisting,  as  &r  as  eon  be  made  out  from  what 
is  left  of  rounded  polished  scales,  three-tenths  of 
an  inch  thick,  attached  to  a  central  axis,  and  fit- 
ting accurately  to  each  other.  Upon  the  whole, 
they  have  so  completely  the  appearance  of  the 
base  of  such  a  strobilus  as  that  of  Finus  I^m- 
bertiana,  that  we  cannot  doubt  that  the  plant 
belonged  to  the  natural  order  coniferc.  In  re- 
cent planta,  however,  we  have  nothing  at  all 
like  this  in  the  manner  in  which  the  cones  ap- 
pear, for  it  seems  as  if  they  grew  from  the  old 
trunk,  unless,  indeed,  we  are  to  suppose,  of  which 
there  is  no  proof,  that  the  plant  knew  no  seasons, 
but  grew  with  such  rapidity  that  its  branches 
had  acquired  by  the  second  year  a  diameter  of 

en  or  eight  inches."" 

;iaiLi.AsiA.    This  is  a  genus  of  which  there 

several  species,  very  commonly  found  In  the 

coal  fields.     The  stem  is  conical,  deeply  marked 

at  intervals  with  furrows,  bnt  not  jointed.    Nn- 

•  Foma  FToia,  ToL  IL 
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mBTOas  scan  are  aitnAted  between  the  fnirowB, 
arranged  in  rows.  The  specunena  are  generally 
found  in  two  atates:  let.  With  the  bark  entire. 
In  which  case  the  acan  are  clesji,  broad,  and  well 
defined;  2d.  Where  the  bark  haabeen  destroyed, 
and  nothing  is  seen  bnt  the  paaeage  through 
which  the  vesaek  of  the  leaf  con)municat«d  with 
tlie  slam.  In  theae  latter,  the  scars  are  narrow, 
small,  indistinct,  and  often  doable. 

Large  portions  of  theae  stems  are  frequently 
fonnd  lying  across  the  strata,  hanng  escaped 
compression,  with  roots  proceeding  from  them 
on  all  sides.  They  are  generally  sumimded  by 
a  coating  of  coal  about  an  inch  in  thickness. 
Tha  longitudinal  flntings  with  the  scars  at«  often 
awanting,  or  Tery  indistinct,  on  the  lower  or 
root  portions  of  the  larger  items.  The  stem  has 
been  originally  holloiv,  and  in  the  fbsil  state 
is  filled  with  sandstone,  rery  generally  of  a  dif- 
ferent kind  from  that  of  tlie  enveloping  strata, 
a  proof  that  these  plants  hare  been  drifted  from 


■  Stginwiii  pKhTaMBUii  t  DnuKked  frniment  oJ  root 
a  difierent  locality.  The  wood  out  represents 
one  of  these  fos^b  found  immediately  above 
the  coal  in  Killingworth  colliery,  near  New- 
castle.* The  lower  part  was  two  feet  in  dia- 
meter, coated  with  coal,  and  indistinctly  fluted; 
the  roots  were  imbedded  in  shale,  and  could  be 
traced  four  feet  or  more  from  the  stem,  branch- 
ing, and  gradually  growing  less.  Fig.  i  repre- 
sents one  of  the  larger  roots.  These  roots,  as 
well  aa  the  whole  of  the  stem,  were  composed 
of  fine  grained  white  sandstone,  totally  different 
from  the  rock  in  wliich  the  lower  portion  of  the 
fossil  was  enrel oped,  but  agreeing  perfectly  with 
a  bed  surrounding  the  higher  part.  At  the 
height  of  about  ten  feet,  the  stem  was  partially 
broken  and  bent  over,  so  as  to  become  horizon- 
tal; and  here  it  was  considerably  distended  late- 
rally, and  not  more  than  an  inch  thick,  having 
the  flntings  comparatively  distinct.  This  stem 
formed  one  of  a  considerable  gronp,  not  less  than 
thirty  being  visible  within  an  area  of  fifty  yards 

•  Lindlej  md  Hultoa's  FohU  FIots,  Vol.  [. 


sqnara,  some  of  them  laiger  than  this  individiu^ 
all  presenting  the  same  general  cfiaractera  ;  aad 
the  perpendicular  trunks  of  this  fossil  are  often 
the  cause  of  serious  accidents  to  the  colliem,  aa 
the  coally  envelope  weakens  the  cohemon  of 
the  strata,  causes  them  to  detach  themaelTe^ 
and  suddenly  slip  out  of  the  roof  after  the  aeem 
of  cool  has  been  removed  from  below,  when  they 
leave  large  circular  holes,  somstimee  four  to  fiva 
feet  in  diameter.  M.  Brongniart  describes  ■ 
stem  which  he  tnoed  in  the  strat*  of  the  coal 
mines  of  Kunxwerk,  near  Esaen,  as  extendii^ 
along  the  line  of  the  strata  for  forty  feet,  it«  dia- 
meter gradually  decreasing  toMiarda  the  top,  when 
it  branched  out  into  two,  each  branch  being  aboat 
four  inches  in  diameter.  Some  have  anociated 
the  cigillariE  with  the  tree  ferns,  others  with 
the  cBctcE.  From  the  sigillaiia  having  a  tme 
and  distinct  bark,  they  are  in  all  probability 
dicotyledonous. 

Thera  ara  several  speciea;  sigillaria  paekyder- 
ma.  S.  a&emaiu,  with  a  double  row  of  t^proxt- 
mat«d  oval  scan,  each  with  a  smaller  scar  in  the 
centra.  S.  rtniformu,  with  roundish  kidney, 
shaped  or  double  approximated  seara,  with  ■ 
point  in  the  osntre.  S.  eataaiiata,  vrith  oval 
scars,  nnited  at  the  enda,  forming  a  sort  of  chain. 
S.  oeulata,  with  large  oval  scois^  and  an  eye  in 
the  centre. 

CxumTES.  These,  which  ara  also  abnndant 
in  the  coal  strata,  appear  to  have  been  branch- 
ing plants,  with  hoUow  stems,  and  a  distinctly 
separated  wood  and  hark,  often  many  feet  in 
Iength,and  readilyseparatingattheirjointa.  The 
whole  substance  appears  to  have  been  very  soft 
and  reed-like,  so  as  to  be  easily  compressed,  the 
Internal  cavities  at  the  joints  most  probably  sop- 
ported  by  horizontal  partitions.  The  sur&ce  of 
the  stems  was  marked  with  numerous  parallel 
furrows,  converging  in  pairs  towards  the  joints, 


trwUttonarajiri^ 


and  then  turning  abruptly  inwards.     They  w«« 
branching  plants,  as  the  figura  above  sbowa. 
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ThMe  bnnches  proceed  from  the  joint,  grsduallj 
thicken  towards  the  middle,  and  taper  agun  to- 
wards the  extremities,  the  one  of  these  branches 
divides  into  two  at  the  top.  In  this  specimen, 
wliich  was  found  in  the  Edinbargh  carbonifer- 
ous sandstone,  hy  H.  Witham,  Esq.,  thi 
trace  of  leaTes.  It  appears  identical  with  the 
c  enM^sotit,  found  by  firongniart  in  the  new 
red  sandstone  of  the  Vosges.  Fig.  b, 
the  internal  partitiona  of  the  joints,  and  such  are 
frequently  found  in  iron  nodules.  The  stems  of 
calamites  were  hollow,  and  readily  yielded 
preasnre,  withont  being  mnch  altered.  They 
often  cont^n  in  the  interior  fragments  of  ferns 
and  other  plants.  They  probably  hod  a  distinct 
wood  and  bark;  at  least,  such  is  the  opinion  of 
Brongniaii.  From  this  circumstance,  they  mtty 
belong  to  the  dicotyledonous  plants,  altiiaugh 
they  have  been  compared  to  the  equisetaces. 
Young  branches  hare  been  discoTered,  not,  how- 
ever,- attached  to  the  tnmks,  with  small  whorled 
leaves.  There  are  several  species  not  by  any 
means  distinctly  identified. 

ABTKBOFHyujTES.  Only  fragments  have  hi- 
therto been  obtained  of  this  genus,  which  consist 
of  cylindrical  stems,  with  short  joints,  about 
near  as  broad  as  they  are  long,  with-  small  verti- 
cillate  leaves.  They  bear  a  close  resemblance  to 
the  calamites,  only  the  longitudinal  furrows  are 
not  present  on  the  stem.  They  were  probably 
dicotyledons.  They  are  found  occasionally  in 
the  coal  strata. 

SrtoitAKiA  FicoiDBS.  ThiBie,perhaps,themost 
common  and  abundant  plant  composing  the  coal 
seams,  end  has  been  early  taken  notice  of,  and 
described  by  many  writers  on  the  subject.  It 
appears,  also,  to  difier  ho  much  from  all  known 
vegetable  productions  of  the  present  era,  as  to 
merit  the  distinction  of  an  entirely  new  class 
of  plants.  From  the  numerous  quantities  of 
this  plant,  which  are  found  scattered  among 
the  coal,  shale,  and  accompanying  sandstones 
of  the  carboniferous  series,  there  can  be  no 
donbt  that  it  was  one  of  thou  vegetables 
which  have  miunly  contributed  to  the  forma- 
tion of  coal,  and  on  this  account  also,  its  struc- 
ture and  supposed  habits  merit  particular  at- 
tention. The  nsual  fbrm  in  which  the  frag- 
ments of  this  fossil  are  met  with,  is  that  of  a 
cylinder,  more  or  less  compressed,  and  generally 
flatter  on  one  side  than  the  other;  not  nnfre- 
quently  the  flattened  side  turns  in,  so  as  to 
fbrm  a  groove.  The  sur&ee  is  marked  in  quin- 
cuncial  order,  with  spots,  or  rather  depressed 
circles  or  areola,  with  a  rising  in  the  middle,  in 
the  centre  of  which  rising  a  minute  speck  is 
often  observable.  From  different  modes  and 
degrees  of  compression,  and  probably  from  dif- 
ferent states  of  the  original  vegetjible,  these 
areolR  assume  very  different  appearances;  some- 
times running  into  indistinct  rimie,  like  the  bark 


of  an  aged  willow ;  tometimea  as  in  the  ahale, 
impressions  exhibiting  little  more  than  a  neat 
sketch  of  the  concentric  circles.  It  is  supposed 
that  these  circles  are  the  marks  of  the  attach- 
ment of  the  peduncles  of  leaves;  these  leaves  or 
spines  also  appear  to  have  been  cylindrical,  and 
often  of  coDuderable  kngtb.  Woodward  long 
ago  remarked,  that  along  the  flattened  or  grooved 
side  of  the  cylinder,  there  frequently  ran  an  in- 
cluded cylinder,  which  at  one  extremity  of  the 
specimen  would  approach  the  outside,  so  as  al- 
most to  leave  the  trunk,  while  at  the  other  it 
seemed  nearly  central.  These  internal  cyUnders 
were  frequently  flattened  from  pressure.  Occa- 
sionaliy  the  specimens  are  found  forked  or 
branched,  and  in  one  or  two  instances,  a  termi- 
nal portion  hEis  been  discovered  when  the  point 
was  obtuse,  "  closing  from  a  thickness  of  three 
inches,  to  an  obtuse  point." 

We  have  said  that  fragments  only  of  the  plant 
are  generally  found,  but  several  more  entire  and 
perfect  specimens  have  been  discovered  in  the 
Newcastle  coal  seams^  by  which  the  origioal 
structure  can  be  more  accurately  determined. 
From  these,  it  appears  that  the  stigmaria,  instead 
of  growing  upwards  and  spreading  out  its  arms 
from  a  vertical  trunk,  was  a  prostrate  plant,  and 
sent  out  its  succulent  cylindrical  branches,  which 
were  sometimes  forked,  from  a  central  convex 
cup  or  trunk. 


The  wood  cut,  which  is  an  attempted  restora- 
tion of  the  original  form  of  the  plant,  from  the 
various  fragmentary  views  given  of  it,  will  point 
out  the  mode  of  its  growth. 

In  one  specimen  obtained  from  the  Jarrow 
colliery,  Newcastle,  the  central  trnnk  measures 
three  feet  in  diameter;  fifteen  arms,  four  of  which 
distinctly  branched,  were  counted  on  another 
specimen,  the  lengths  of  the  fragments  of  which 
varied  from  four  feet  downwards.  Steinham 
calculates  that  these  arms  may  have  exceeded 

ity  feet  in  length.  To  show  the  multitude  of 
these  fossil  plants,  no  less  than  fourteen  stems 

discovered  in  Jarrow  colliery,  within  a  space 

)0  yards  square.  Huge  masses  of  shalely 
sandstone,  dug  out  of  the  upper  beds  of  the  Craig- 
leith  quarries,  near  Edinbnrgh,  have  also  exhi- 
bited innumerable  fragments  of  the  stigmaria ; 

)ne  block  of  several  tons'  weight  examined 
by  us,  appeared  to  contain  a  large  plant  with 
its  long  arms  and  massy  centra!  cup  several  feet 
in  diameter.     From  a  frt^^nent  of  stigmaria 


662 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


preserved  in  the  ironstone  of  Colebrookdale,  the 
following  structure  was  apparent  on  sliced  sec- 
tions being  made.  The  transverse  section  exhi- 
bited a  meshing,  Bomething  like  that  of  the  coni- 
ferse,  but  with  no  concentric  circles,  and  with  the 
medullary  rays  consisting  rather  of  open  spaces 
oetween  the  other  tissue,  than  of  the  common 
muriform  tissue  found  in  such  places.  The  longi- 
tudinal sections  presented  an  assemblage  of  spi- 
ral vessels  of  a  very  tortuous  and  unequal  figure, 
without  any  woody  or  cellular  matter  intermix- 
ed. These  formed  a  cylinder,  which  was  sur- 
rounded externally  by  a  mass  of  oiganic  mineral 
matter,  upon  whose  surface  the  peculiar  mark- 
ings of  stigmaria  were  preserved,  and  which 
enclosed  a  hollow  cavity,  altogether  destitute  of 
mineral  deposit.  It  would,  therefore,  appear, 
that  the  stigmaria  was  a  plant  with  a  very  thick 
cellular  coating  or  bark  surrounding  a  hollow 
cylinder,  composed  exclusively  of  spiral  vessels, 
and  containing  a  rather  thick  pith ;  and  that  the 
plates  of  cellular  tissue  which  preserved  the  com- 
munication between  the  bark  and  the  pith,  w*ere 
of  so  delicate  an  organization,  that  they  disap- 
peared under  the  mineralizing  propess  which 
fixed  the  organic  character  of  the  woods.  On 
the  whole,  then,  it  appears  that  this  curious  and 
unique  specimen  of  ancient  vegetation  was  a 
prostrate  horizontally  spreading  plant,  with  suc- 
culent cylindrical  branches,  and,  perhaps,  leaves, 
and  that  it  belonged  to  the  dicotyledonous  divi- 
sion, and,  perhaps,  was  allied  to  the  cacteas  or 
eupharlnac0(B.  The  stapelias  of  the  Cape  of  Good 
Hope,  and  the  carallumas  of  India,  have  a  branch- 
ing habit  similar  to  that  of  stigmaria,  but  other- 
wise their  structure  is  difierent.  Of  rapid  growth, 
and  frequenting  probably  a  level,  flat,  and  muddy 
soil,  with  an  elevated  temperature,  and  abun- 
dance of  moisture,  this  plant  appears  admirably 
adapted  for  forming  those  accumnlations  of  car- 
bonaceous matter,  of  which  we  find  the  coal 
beds  exclusively  composed.  From  the  state  of 
preservation  in  which  the  originally  soft  and  suc- 
culent portions  of  this  plant  are  found,  it  appears 
pretty  evident  that  it  must  have  grown  in  the 
situations,  or  very  nearly  adjoining  to  where  it 
now  exists;  or  at  all  events,  could  not  have  been 
&r  transported  with  any  great  agitation  or  vio- 
lence. M.  Steinhaur  thus  endeavours  to  explain 
the  probable  manner  in  which  these  fossils  have 
been  preserved.  **  Annual  decay,  or  an  accumu- 
lation of  incumbent  mud,  having  deprived  the 
trunks  of  the  vegetating  principle,  the  clay  would 
be  condensed  by  superior  pressure  around  the 
dead  plant,  so  as  to  form  a  species  of  matrix.  If 
this  took  place  so  rapidly,  that  the  mould  had 
obtained  a  considerable  degree  of  consistency 
before  the  texture  of  the  vegetable  was  destroyed 
by  putrefaction,  the  reliquium  was  cylindrical; 
if,  on  the  contrary,  the  new  formed  stratum  con- 
tinued to  subside,  while  the  decomposition  was 


going  on,  it  became  flattened,  and  the  inferior 
part  might  even  be  raised  up  towards  the  jidd- 
ing  substance  in  the  inside,  so  as  to  prodnoe  the 
groove  or  crest  on  the  nnder  side,  in  tlie  aame 
manner  as  the  floor  in  coal  works  is  apt  to  rise 
when  the  measures  are  soft,  and  the  roof  and  adci 
have  been  secured.    While  the  principal  mass  of 
the  plant  was  reduced  to  a  soft  state  and  giadn- 
ally  carried  away  or  assimilated  with  minenl 
infiltrated  matter,  the  central  pith  beings  unsup- 
ported, would  sink  towards  the  under  mde^  and 
this  the  more  sensibly,  when  its  texture  wai 
most  distinct,  while  its  anterior  extremity  would 
probably  go  into  putrefaction  with,  and  be  ket 
in,  the  more  tender  part  of  the  plant.     The  mi- 
neral matter  introduced  would  now  form  an 
envelope  round  the  pith  where  this    resisted 
decomposition  for  a  sufficient  length  of  time; 
and  when  it  was  ultimately  removed,  if  the  sur- 
rounding mass  was  still  sufficiently  perrions^  be 
also  filled  with  argillaceous  matter ;  or  if  it  wa§ 
too  much  indurated,  be  left  empty,  which  is  the 
case  occasionally.     The  epidermis  or  external 
integument  of  the  vegetable  appears   to  have 
resisted  decomposition  the  longest,  as  in  many 
cases  it  has  been  preserved  from  putrefiM^tion  in 
the  manner  necessary  to  change  it  into  coal;  its 
place  more  frequently,  however,  is  occupied  by 
a  ferrugineous  micaceous  film.    It  therefbie  ap- 
pears that  the  original  plants  must  have  under- 
gone a  destruction  by  putrefaction,  and  the  va- 
cuities thus  occasioned  been  very  rapidly  filled 
up  with  mineral  matter.     From  this,  several 
interesting  conclusions  may  be  drawn.    The  for- 
mation of  these  strata  from  the  deposit  of  water 
is  clearly  ascertained ;  also,  that  the  argiUaceons 
strata  in  question  must  have  been,  when  origin- 
ally deposited,of  nearly  the  same  thickness  as  they 
now  are,  as  appears  frx)m  the  undisturbed  position 
of  the  vegetables,  of  which  they  were  once  the  bed 
and  are  now  the  tomb.    On  the  other  hand,  the 
strata  of  coal  or  slate  clay,  appear  to  have  origin- 
ated from  a  great  number  of  successive  depositions^ 
which  must  have  been  of  a  very  diluted  consis- 
tence when  vegetation   became  extinct  in  the 
plants,  of  which  they  now  bear  the  impressions. 
All  these  strata  must  be  supposed  to  have  been 
successively  at  no  great  depth  from  the  surfi^e 
of  the  water  resting  upon  them,  that  these  plants 
might  be  supplied  with  air ;  and  the  situation 
in  which  they  are  found  precludes  the  possibi- 
lity of  any  motion  of  that  sea  sufficiently  vio- 
lent to  disturb  the  bottom.    The  general  diffii- 
sion  of  this,  and  several  of  the  following  species^ 
strongly  suggests  the  belief,  that  all  the  coal 
strata  through  which  they  are  dispersed  owe 
their  existence  to  a  similar  origin." 

Favtjlaria  Tesseulta.  This  fossil  was  found 
in  a  bed  of  sandstone  overlying  the  coal  strata  at 
Garthen  colliery,  Denbighshire.  One  or  two 
other  specimens  have  been  found  in  other  Iocs* 
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litiea,  but  the  plant  ii  comparatirely  ran.  TMs 
fossil  is  a  mould  of  fine  grained  aandatone,  and 


waa  about  three  feet  long.  It  retains,  on  one 
mde,  some  of  the  carbonized  Tegetsble  substance 
which  also  fills  the  cayities  of  many  of  the  scare; 
it  is  clearly  and  beantifullj  detached  from  the 
enveloping  sandstone  on  three  sides,  and  some- 
what flattened, so  thatatransverse  section  would 
be  an  oval.  The  tows  of  scars  mn  longitndin- 
allj  or  parallel  with  the  axis  of  the  stem,  with 
jKTfect  regnlaritj,  each  row  being  separated  by 
a  groove ;  the  rows  are  narrower  and  more  strong- 
ly marked  on  the  side,  which,  from  its  shape, 
would  appear  to  have  been  subjected  to  the  least 
pressure.  The  scars  in  the  middle  of  the  area 
are  somewhat  clnt^ahaped,  the  central  lobe  mnch 
elongated,  and  reiy  various  in  width,  and  not  so 
deeply  sunk  as  the  shorter  lateral  ones.  There 
is  no  indication  of  a  central  woody  axis ;  and  it 
appears  to  have  been  the  stem  of  some  plant,  the 
leaves  of  which  were  placed  so  close  together, 
that  their  bases,  which  were  square,  were  in  con- 
tact. It  was  probably  dicotyledonous,  and  per- 
haps allied  to  sigillaria. 

Ferns.  There  are  nnmerona  species  of  ferns 
found  in  the  carboniferous  strata,  most  com- 
monly in  the  shale  forming  the  roofs  of  the  coal 
■earns:  but  also  frequently  in  the  sandstone  and 
fresh  water  limestone  underlying  the  sandstone. 
These  ferns  are  often  beautifully  preserved,  yet 
as  in  the  recent  species,  it  b  often  difiScult  to 
arrange  and  clasdfy  them.  Like  the  other  vege- 
table fossils  of  the  lower  strata,  they  differ  consL- 
derably  from  recent  genera  and  species,  to  which 
Uiey  are  naturally  allied. 

In  the  known  numbers  of  existing  plants,  ferns 
bear  a  very  considerable  proportion.  Thus  we 
have  about  1S0O  known  ferns,  and  4£,O0O  phan- 
erogamic plants,  being  in  the  proportion  of  1  to 
90.  In  Europe,  this  proportion  varies  from  1*30, 
te  1'80.  In  the  tropics,  the  numbers  are  1'36, 
and  1'20.  The  circumstances  most  &vourable 
to  the  growth  of  these  plants  are  humidity, 
heat,  and  shade,  and  thus  they  find  favourable 
habitats  in  small  wooded  tropical  islands,  where 
the  surrounding  ocean  afifords  a  constant  supply 
of  moisture. 


In  the  coal  strata,  ferns  greatly  predominate 
over  all  other  vegetables.  The  present  ascer- 
tained number  is  about  120  species,  forming 
nearly  a  half  of  the  fijssil  flora.  These  species 
for  the  most  part  belong  to  the  tribe  of  polypo- 
diaceiB.  In  the  table  already  given,  we  have 
inserted  the  genera,  end  the  following  figures 
will  ^ve  a  sufficient  idea  of  a  few  of  the  species. 


Spbvnnptprii 


SphennplPrli 


Id  general,  these  ferns  are  most  beautifully  pre- 
^Tved  in  the  shale,  and  especially  in  some  kinds 
of  fresli  water  limestone,  as  that  of  Burdiehouse, 
near  Edinburgh.  In  the  bituminous  shale  at 
Wardie,  near  Edinburgh,  some  specimens  of  the 
tphawteris  affinig  are  so  perfectly  preserved,  as  to 
admit  of  portions  of  the  plant  being  teken  up 
entire,  and  pasted  on  paper  like  a  recent  fern. 
Several  fiagroents  of  tiie  larger  stems  of  arbor- 
escent ferns  are  occasionally  met  with  in  the  coal 

LrcopoMiKS  ■WnjjAMsOHis,  (see  cut  238,  fig.  a.) 
This  fossil  plant  is  very  common  in  the  oolite  of 
Scarborough.  Itappearsto  have  been  a  creeping 
plant,  like  the  recent  lyeopodium  eZoeatum.  The 
stem  is  frequently  branched,  and  concealed  by  the 
base  of  the  leaves,  which  are  sessile,  and  of  an 
acute  filiform  shape ;  oneortwostronglymarked 
ridges  run  up  the  centre  of  each  leaf,  which  ap- 
pear to  be  the  edges  of  angles.  The  leaves  are 
opposite,  with  frequently  smaller  ones  interme- 
diate. The  surface  of  the  stem  is  covered  with 
scales,  apparently  the  base  of  leaves  which  have 
lost  their  points.  The  stems  are  terminated  by 
a  large  oval  head  or  cone,  which  is  covered  with 
small  hook-like  processes,  umil&r  in  form  to  the 
leaflets,  but  smaller.      When   the   bituminous 
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Bubstanoe  is  destroyed,  there  are  strongly  marked 
rhomboidal  spaces  looking  like  scars.  These 
heads  are  rare,  thongh  the  fragments  of  the  plant 
are  in  abundance.  The  fossils  are  much  larger 
in  size  than  any  recent  allied  species.  In  the 
specimen  figured  in  the  cut,  the  cone  is  upon 
the  main  stem,  but  cones  are  also  found  in  the 
lateral  branches.  These  cones  yery  much  resem- 
ble those  described  under  the  name  of  lepidos- 
trobus,  and  the  plants  may  have  been  similar. 

CoNiFBiUB.  A  considerable  number  of  fossil 
species  of  conifene  have  been  discovered,  both 
in  the  secondary  and  tertiary  strata.  It  is  only 
within  the  last  few  years,  however,  that  species 
of  the  true  conifere,  analogous  to  existing  pines 
and  araucarias,  have  been  identified  in  the  coal 
measures.  Large  trunks  of  trees  have  been 
found  in  the  sandstone  strata,  near  Edinburgh, 
as  well  as  in  the  Newcastle  coal  fields,  which, 
from  the  pecularity  of  their  internal  struc- 
ture, leave  no  doubt  of  their  having  been  of  the 
pine  tribe.  The  peculiar  structure  of  the  coni- 
ferse,  has  already  been  alluded  to  and  illustrated 
by  the  figure  in  Plate  I.  By  these  it  will  be 
seen  that  the  transverse  sections  of  such  woods, 
in  addition  to  the  usual  medullary  rays  and 
concentric  lines  of  annual  growth,  exhibit  under 
the  microscope  a  system  of  reticulations,  by 
which  they  are  distinguishable  from  all  other 
plants.  In  longitudinal  sections  again,  a  system 
of  vessels  called  discs,  with  central  areole,  are 
also  visible,  and  these  vary  in  the  different  ge- 
nera, so  as  to  afford  data  for  the  discrimination 
of  the  araucarias  from  the  other  conifene.  This 
discovery  is  due  to  the  ingenuity  and  perseve- 
rance of  William  Nicol,  Esq.  of  Edinburgh.*  In 
some  conifere,  the  discs  are  in  single,  and  in 
others  in  double  and  triple  rows.  Throughout 
the  whole  family  of  existing  pines,  where  double 
rows  of  discs  occur,  the  discs  of  both  rows  are 
placed  side  by  side,  and  never  alternate,  and  the 
number  of  rows  of  discs  is  never  more  than  two. 
In  the  araucarias,  the  groups  of  discs  are  arranged 
in  single,  double,  triple,  and  sometimes  quadru- 
ple rows.  They  are  generally  smaller  than  those 
in  the  true  pines,  about  half  their  size,  and  in 
the  double  rows,  they  always  alternate  with  each 
other,  and  are  sometimes  circular,  but  mostly 
polygonal.  Mr  Nicol  has  counted  a  row  of  not 
less  than  fifty  discs  in  a  length  of  the  twentieth 
part  of  an  inch,  the  diameter  of  each  disc  not 
exceeding  the  thousandth  part  of  an  inch ;  but 
even  the  smallest  of  these  are  of  great  size,  when 
compared  with  the  fibres  of  the  partitions  bound- 
ing the  vessels  in  which  they  occur.  A  fossil 
trunk  of  an  araucaria  was  found  in  Craigleith 
quarry,  near  Edinburgh,  in  1830.  Another 
mass  twenty-four  feet  long,  and  three  feet  in  dia- 
meter^ was  partially  exposed  in  the  same  quar- 

*  Edin.  Phil.  JoaniaL 


ries,  in  1833,  and  a  third  in  the  Wardie  qaar- 
ries  in  1839.  The  longitudinal  sections  of  them 
trees  exhibit  a  structure  exactly  similar  to  the 
sections  of  the  recent  araucaria  excellaa,  thai  ta, 
there  are  small  polygonal  discs  arranged  in  doa- 
ble, triple,  and  quadruple  rows,  with  the  longi- 
tudinal vessels. 

Specimens  of  the  conifers  are  not  nnoommon 
in  the  lias  and  oolite  formations;  and  Brong- 
niart  has  enumerated  twenty  species  in  the 
tertiary  strata.  Branches  of  liie  araucaria,  with 
the  leaves  still  adhering  to  ihem,  have J>een  foond 
in  the  lias  of  Lyme  Regis. 

A  portion  of  the  araucaria pereffrina  wasfbmid 
in  the  lias  of  Lyme,  Dorsetshire.  It  is  a  very 
perfect  specimen  of  a  branch  with  the  imbricated 
leaves^  which  are  larger  and  blunter  than  the  a. 
eaceUa  of  Norfolk  island,  but  in  other  respects  re- 
markably similar.  Mr  Nicol  remarks,  that  in  fos- 
sil woods  from  the  Whitby  lias,  where  concentric 
layers  are  distinctly  marked  on  their  transverse 
section,  the  longitudinal  sections  have  also  tht 
structure  of  pines;  but  when  the  transverse  sec- 
tion exhibits  no  distinct  annual  layers,  or  has 
them  but  slightly  indicated,  the  longitndbial  sec- 
tion has  the  characters  of  araucarias.  So  also 
those  conifere  of  the  coal  formation  of  Edin- 
burgh and  Newcastle,  which  exhibit  the  stme- 
ture  of  araucaria  in  their  longitudinal  section 
have  no  distinct  concentric  layers,  whilst  in  the 
fossil  conifene  from  the  New  Hollsnd  and  Nova 
Scotia  coal  field,  both  longitudinal  and  twmsverse 
sections  agree  with  those  of  the  recent  tribe  of 
pines. 
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Fig.  d  is  a  cone  of  pinus  canariensiSy  found  in 
tertiary  strata  in  Spain,  and  apparently  analo- 
gous to  pines  at  present  growing  in  the  Canary 
islands. 

Palms.  Evident  traces  of  the  branches  of  palm 
trees  have  been  found  in  the  coal  formations,  and 
some  fossil  fruits,  which  bear  a  strong  resem- 
blance to  the  cocoa-nut  and  date,  though  of  a 
diminutive  size,  have  been  obtiuned  in  good  pre- 
servation from  the  Newcastle  coal  fields.  (Fig. 
e  cut  238,)  represents  one  of  these  fruits  in 
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oor  po«e«8ion.  Several  mmilar  are  also  figured 
in  Lindley  and  Button's  work  from  the  same 
locality,  and  are  there  designated  trigonocarpum 
noggeratkiu  Palm  leaves  and  stems  are  found 
in  great  abundance,  and  in  good  preservation,  in 
the  upper,  secondary,  and  tertiary  beds;  and  in 
the  island  of  Sheppey,  immense  numbers  of 
palm  fruits  and  others  of  tropical  climates  are 
found  associated  with  marine  shells  and  fragments 
of  various  woods.  Fig.  ft  is  a  cone  bearing  a 
close  analogy  to  that  of  the  Scotch  fir,  only 
smaller,  and  found  in  the  oolite.  Figs,  e  «  and 
A  A,  are  also  friiits  resembling  those  of  the  palm 

tribe. 
CYCADBiB.    There  are  only  two  existing  genera 

of  this  fiimily,  cycas  and  zamia,  natives  of  South 
America,  India,  China,  and  New  Holland,  where- 
as five  fossil  genera  have  been  discovered,  con- 
taining about  thirty  species.    These  occur  chiefly 
in  the  secondary  strata  of  the  lias,  oolite,  and 
chalk,  and  occasionally,  though  more  rarely,  in 
the  tertiary  series.    These  plants  seem  to  have 
been  the  chief  materials  whence  the  partial  beds 
of  lignite  or  lupwn  coal  have  been  formed.    Of 
this  description  is  the  coal  of  Cleveland  Moor- 
land, near  Whitby ;  of  Brora  in  Sutherlandshire; 
of  Buckeberg,   near  Minden,  in   Westphalia. 
The  Bovey  coal  and  lignite  of  (Eningen  are  found 
in  tlie  tertiary  strata.      The  amber  which  is 
Iband  on  the  eastern  shores  of  England,  and  on 
the  coasts  of  Prussia  and  Sicily,  is  supposed  to 
be  a  resinous  exudation  from  the  beds  of  lignite, 
found  in  the  tertiary  strata.    Fragments  of  fossil 
gum  were  found  near  London,  in  digging  the 
tunnel  through  the  London  clay  at  Highgate. 

The  cycadee  form  a  beautiful  family  of 
plants,  and  from  their  structure,  assimilate  in 
many  respects  wlih  palms,  conifene,  and  ferns. 
The  trunk  of  the  cycadese  has  no  true  bark, 
but  is  surrounded  by  a  dense  case,  composed  of 
persistent  scales,  which  have  formed  the  bases 
of  fallen  leaves ;  these,  together  with  other 
abortive  scales^  constitute  a  compact  covering 
that  supplants  tlie  place,  of  bark.  The  leaves 
rise  around  a  single  cone  like  the  pine  apple,  and 
are  pinnatifid ;  the  fossil  species  appear  to  agree 
with  the  recent  in  the  following  particulars  of 
structure:  1.  By  the  internal  structure  of  the 
trunk,  contcuning  a  radiating  cirele  or  cireles  of 
woody  fibre,  embedded  in  cellular  tissue.  2.  By 
the  structure  of  their  outer  case,  composed  of 
persistent  bases  of  petioles  in  place  of  a  bark, 
and  by  all  the  minute  details  in  the  internal 
organization  of  each  petiole.  3.  By  their  mode 
of  increase,  by  buds  protruding  from  germs  in 
the  axillfe  of  the  petioles. 

A  number  of  silicified  fossil  trunks  of  cyca- 
de«e  are  found  in  the  isle  of  Portland,  immedi- 
ately above  the  surface  of  the  Portland  stone,  and 
below  the  Purbeck  stone.  They  are  lodged  in 
the  same  beds  of  black  mould  in  which  they 


grew,  and  are  accompanied  by  prostrate  trunks 
of  large  coniferous  trees  converted  into  flint,  and 
by  stumps  of  these  trees  standing  erect  with 
their  roots  still  fixed  in  their  native  soil.* 


Ftoad  of  pterophyllom. 

This  cut  represents  a  portion  of  a  frond, 
either  of  a  zamia  or  pterophy  llum,  found  in  the 
lias  beds  at  Cromai-ty,  in  the  north  of  Scotland. 
The  structui-e  of  the  leaflets,  which  are  of  the' 
same  breadth  throughout,  would  indicate  its 
belonging  to  the  species  pterophyllum.  (See 
p.  653). 

Fig.  /,  cut  288,  represents  a  cone  of  the  zamia, 
as  figured  by  Lindley  and  Button,  from  the 
greensand  formations  of  England. 

In  a  tertiary  fresh  water  formation  at  (Enin- 
I  gen.  Professor  Braun  has  enumerated  thirty-tix 
species,  chiefly  dicotyledons,  about  two-thirdb  of 
which  belong  to  genera  which  still  grow  in  that 
neighbourhood,  but  their  species  differ  and  cor- 
respond more  nearly  with  those  now  existing  in 
North  America,  than  with  any  other  European 
species.  On  the  other  hand,  there  are  some  ge- 
nera which  do  not  exist  in  the  present  flora  of 
Germany,  and  others  not  in  Europe.  Judging 
from  the  proportions  in  which  their  remains 
occur,  poplara,  willows,  and  maples,  were  the 
predominating  trees  in  the  former  flora  of  CEnin- 
gen.  Of  two  very  abundant  fossil  species,  one, 
the  populus  latior,  resembles  the  modern  Cana- 
dian poplar;  the  other  the  populus  ovalis,  re- 
sembles the  balsam  popular  of  Nortli  America. 
The  determination  of  the  species  of  fossil  willows 
is  more  difficult.  One  of  these,  the  salix  angus- 
tifolia,  may  have  resembled  our  present  salix 
viminalis. 

Of  the  genus  acer,  one  species  may  be  com- 
pared with  acer  campestre,  another  with  acer 
pseudoplatanus ;  but  the  most  frequent  species, 
acer  protensum,  appears  to  coiTespond  most 
nearly  with  the  acer  dasycarpon  of  North  Ame- 
rica. To  another  species,  related  to  acer  negundo, 
Mr  Braun  gives  the  name  of  acer  trifoliatum.  A 
fossil  species,  liquidambareuropeum,  differs  from 
the  existing  1.  styracifluum  of  America,  in  hav- 
ing the  narrower  lobes  of  its  leaf  terminated  by 

*  Buckland  Ghfol.  Tnuuaot. 
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longer  points,  and  waa  the  former  representative 
of  this  genus  in  Europe.  The  fruit  of  this  liquid- 
ambar  is  preserved,  and  also  that  of  two  species 
of  acer,  and  one  salix. 

The  fossil  linden  tree  of  CEningen,  resembled 
the  modem  large-leaved  linden,  t.  grandiflora. 
The  fossil  elm  resembled  a  small-leaved  form  of 
ulmus  campestris. 

Of  two  species  of  jnglans,  one  may  be  com- 
pared with  the  American  j.  nigra,  the  other  with 
j.  alba,  and  like  it,  probably  belonged  to  the 
division  of  nuts  with  bursting  external  shells. 
Among  the  scarcer  plants,  is  a  species  of  diospy- 
ros;  a  remarkable  calyx  of  this  plant  is  pre- 
served, and  shows  in  its  centre  the  place  where 
the  fruit  separated  itself ;  it  is  distinguished  from 
the  living  diospyros  lotus  of  the  south  of  Europe, 
by  blunter  and  shorter  sections.  Among  the 
fossil  shrubs  are  two  species  of  rhamnus,  one  of 
which  resembles  the  r.  alpinus,  in  the  costation 
of  its  leaf.  The  second  and  most  frequent  spe- 
cies, r.  terminalis,  may,  with  regard  to  the 
position  and  costation  of  its  leaves,  be  compared 
in  some  degi-ee  with  r.  catharticus,  but  differs 
from  all  living  species,  in  having  the  flowers 
placed  at  the  tips  of  the  plant. 

Among  the  fossil  leguminous  plants,  is  a  leaf 
more  like  that  of  a  fruticose  cytisus  than  of  any 
herbaceous  trefoil. 

Of  agleditchia,  there  are  fossil  pinnated  leaves 
and  many  pods;  the  latter  seem,  like  the  g.  mona- 
sperma  of  North  Ameiica,  to  have  been  single- 
seeded,  and  are  small  and  short,  with  a  long  stalk 
contracting  the  base  of  the  pod. 

With  these  numerous  species  of  foliaceous 
woods,  are  found  also  a  few  species  of  ooniferte. 
One  species  of  abies  is  still  undetermined; 
branches  and  small  cones  of  another  tree  of  this 
family  resemble  the  cypress  of  Japan. 

Among  the  remains  of  aquatic  plants  are  a 
narrow-leaved  potamogeton,  and  an  isoetes,  si- 
milar to  the  i.  lacustris  now  found  in  small  lakes 
of  the  black  forest,  but  not  in  the  lakes  of  Con- 
stance. 

The  existence  of  grasses  at  the  period  when 
this  formation  was  deposited,  is  shown  by  a  well 
preserved  impression  of  a  leaf  similar  to  that  of 
a  triticum,  turning  to  the  right,  and  on  which 
the  costation  is  plainly  expressed.  Fragments 
of  fossil  ferns  occur  here,  having  a  resemblance 
to  pteris  aquilina  and  aspidium  filix  mas.  The 
remains  of  an  equisetum,  indicate  a  species  re- 
sembling e.  palustre.  Among  the  few  undeter- 
mined remains,  are  the  five-cleft,  and  beautiful 
veined  impressions  of  the  calyx  of  a  blossom, 
which  are  by  no  means  rare  at  GSningen.  No 
remains  of  any  rosace®  have  yet  been  disco- 
vered.* 


•  ntickland^s  Qeology,  p.  51 4. 


CHAP.  LVII. 

PRACTICAL  CULTURE  OF  PLANTS. 

As  soon  as  nations  begin  to  emei^  from  the 
rudest  states  of  society,  in  which  condition  they 
have  lived  by  the  chase,  and  the  precarions  sop- 
ply  of  the  natural  productions  of  the  earth,  they 
turn  their  attention  to  the  cultivation  of  Yegeta- 
ble  substances  in  fields  and  gardens.  We  accor- 
dingly find,  that  the  artificial  culture  of  the 
cerealia  has  been  of  such  early  invention,  that 
not  only  all  historical  traces  of  ita  origin  are  lost 
in  remote  antiquity,  but  even  the  specific  kinds 
of  grains  thus  changed  by  cultivation^  or  the 
countries  where  they  were  really  indigenous  are 
at  the  present  day  impenetrable  mysteries.  To 
agriculture,  horticulture  in  due  time  succeeded. 
In  warm  climates,  where  fruita  are  produced  in 
a  perfect  state  by  the  liberal  hand  of  nature, 
gtudening,  as  a  means  of  subsistence,  was  of  minor 
importance;  whereas^  in  colder  regions^  the  trans- 
portation of  useful  fruits  and  vege^bles,  and  their 
careful  culture  by  artificial  means,  have  afibided 
incalculable  advantages  to  mankind. 

We  very  early  begin  to  read  of  gardens  con« 
structed  both  for  pleasure  and  utility.  The 
hanging  gardens  of  Babylon  have  been  repre- 
sented as  romantic  in  point  of  situation,  and 
magnificent  not  only  for  their  extent,  but  also 
for  the  natural  difficulties  which  were  sui^ 
mounted  in  their  construction.  The  useful  had, 
however,  but  little  part  in  their  design ;  and  of 
the  less  aspiring  spots,  which  were  made  to  mini- 
ster to  the  wants  of  the  people  of  that  city  by 
the  production  of  esculent  vegetables,  it  has  not 
been  thought  necessary  to  say.  one  word. 

We  have  abundant  reason  for  believing  that 
the  Jews,  during  their  existence  as  an  indepen- 
dent nation,  were  accustomed  to  cultivate  fruits 
in  abundance,  but  no  mention  can  be  found  of 
the  particular  herbs  and  pknts  which  they 
without  doubt  produced  for  their  daily  con- 
sumption. 

Our  knowledge  of  the  mode  of  gardening  prac- 
tised in  the  Chinese  empire  has  been  obtained  at 
periods  of  recent  date ;  yet,  from  what  we  know 
of  the  inveterate  pertinacity  wherewith  its  inha- 
bitants adhere  to  Uie  customs  of  their  ancestors, 
we  are  warranted  in  believing  that  the  practice 
of  this  art  has  been  without  any  matenal  altera- 
tion for  many  centuries.  The  learned  Jesuits 
Du  Ilalde  and  Le  Comte,  who  resided  as  mis- 
sionaries in  China,  speak  in  commenaation  of 
the  manner  in  which  the  cultivation  of  cultnar\'' 
vegetables  is  managed  in  that  countr}',  where, 
indeed,  the  practice  of  horticulture  appears  to 
have  reached  to  considerable  perfection,  although 
the  scientific  principles  upon  which  it  should  be 
founded  are  wholly  unknown. 
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It  is  said  tliat  the  lower  orders  of  people  in 
.  some  parts  of  China,  draw  a  chief  part  of  their 
nourishment  from  the  produce  of  their  gardens, 
and  that  they  are  in  possession  of  some  garden 
esculents  which  are  peculiar  to  themselves.  We 
are  indebted  to  China  for  seyeral  valuable  addi- 
tions to  our  flower-gardens,  and  among  the  rest 
for  various  species  of  the  Camellia,  Poeonia,  and 
Rose ;  and  it  is  reasonable  to  suppose  that  the 
same  care  would  have  been  taken  for  the  trans- 
mission of  seeds  of  new  descriptions  of  esculents 
had  any  such  presented  themselves. 

In  an  empire  comprehending  so  great  a  variety 
of  climate,  the  natural  productions  must  doubt- 
less be  extremely  varied,  and  the  Chinese  are 
said  to  be  in  the  enjoyment  of  most  of  the  fruits 
and  vegetables  that  are  reared  throughout  Europe. 
There  is  little  that  is  worthy  of  remark  in  what 
has  been  stated  with  regard  to  the  methods  em- 
ployed for  the  cultivation  of  their  vegetable  gar- 
dens. Recent  travellers  have  endeavoured  to 
throw  an  air  of  discredit  upon  the  relatioi\s  of 
the  learned  men  whose  accounts  have  been  al- 
ready noticed.  It  is  indeed,  not  impossible  that 
these  reverend  fathers  may  have  endeavoured 
to  draw  a  little  upon  the  credulity  of  their  read- 
ers ;  but,  on  the  other  hand,  it  must  be  oonsi- 
Uered,  that  while  our  own  intelligent  country- 
men who  have  been  admitted  within  the  borders 
of  the  celestial  empire  have  had  their  opportuni- 
ties  for  observation  limited  to  the  time  em- 
ployed in  the  performance  of  a  rapid  journey, 
during  which  they  were  always  watched  by  a 
government  escort,  their  precursors  remained  for 
a  considerable  time  in  the  country,  and  could 
consequently  examine  things  at  their  leisure  and 
in  comparative  freedom. 

From  the  earliest  times  the  Persians  have  been 
great  gardeners;  but  historians  and  travellers 
have  only  thought  deserving  of  their  notice  gar- 
dens which  have  been  constructed  for  the  plea- 
sure of  monarchs,  or  as  proofs  of  their  wealth 
and  power. 

That  the  Greeks  also  took  pleasure  in  horti- 
cultural pursuits  we  have  the  direct  testimony 
of  Theophrastus  and  Aristophanes.  Flowers  were 
always  in  great  request  among  them.  At  con- 
vivial meetings,  at  public  festivals,  and  in  reli- 
gious ceremonies,  the  presence  of  these  was  always 
required.  To  so  great  an  extent  was  this  use  of 
flowers  carried,  that  artists  were  established  in 
Athens,  whose  sole  occupation  it  was  to  compose 
wreaths  and  crowns  with  flowers  of  difierent  spe- 
cies, each  of  which  was  understood  to  convey  some 
particular  mythological  idea. 

The  Romans,  amid  all  their  conquests,  never 
forgot  to  forward  the  usefitl  arts  of  life,  but  car- 
ried with  them  into  other  countries  such  as  they 
already  possessed,  while  they  showed  themselves 
to  be  willing  learners  of  others  which  they  found 
established  and  which  were  new  to  themselves. 


It  is  fortunate  for  the  interests  of  humanity  that 
the  benefits  which  they  thus  became  the  means 
of  disseminating,  were  in  their  nature  such  as 
would  soften  and  repair  the  miseries  occasioned 
by  the  sword  ;  and  that  these  benefits  have  re- 
mained to  bless  the  countries  whicli  their  armies 
overran. 

It  may  be  supposed,  that  an  art  which  was 
capable  of  ministering  so  greatly  to  their  per- 
sonal gratification  as  that  of  vegetable  gardening, 
would  not  be  neglected  by  the  Romans.  Colu- 
mella has  given  a  very  considerable  list  of  culi- 
nary plants  which  they  possessed,  and  some  of 
these  must  have  been  both  exceUent  and  plentifiil, 
since  he  speaks  of  them  as  being  esteemed  both 
by  slaves  and  kings. 

The  more  luxurious  among  the  Romans  were 
accustomed  to  force  vegetables,  and  the  emperor 
Tiberius  is  said  to  have  been  so  fond  of  cucum- 
bers, that  he  secured  by  that  means  a  supply  for 
his  table  throughout  the  year. 

The  kitchen-gardens  of  the  modem  Italians 
contain  nearly  every  vegetable  that  we  possess ; 
but  their  methods  of  cultivation  are  not  such  as 
to  afford  them  in  that  degree  of  perfection  in 
which  we  are  accustomed  to  enjoy  them,  and  to 
which  the  climate  would  seem  qualified  to  bring 
them.  The  gardens  of  the  peasants  throughout 
the  Italian  states  are  but  scantily  supplied,  gourds 
and  Indian  com  comprising  nearly  all  which  they 
are  made  to  contain.  It  is  only  in  the  gardens 
attached  to  religious  houses  that  horticulture  is 
pursued  with  any  skill.  In  the  labours  of  these 
the  friars  themselves  are  accustomed  to  assist, 
while  in  other  situations  in  that  country  the 
ofiice  of  a  gardener  is  commonly  filled  by  one 
who  has  had  little  or  no  instruction  to  fit  him 
for  the  employment. 

Gardens  are  found  universally  throughout  the 
Netherlands,  so  that,  to  use  the  words  of  Sir  W. 
Temple,  ''gardening  has  been  the  common  fa- 
vourite of  public  and  private  men ; — a  pleasure 
of  the  greatest,  and  a  care  of  the  meanest,  and 
indeed  an  employment  and  a  possession  for  which 
no  man  there  is  too  high  nor  too  low."  There 
is  not  a  cottage  to  be  seen  wliich  has  not  a  gar> 
den  attached  to  it ;  and  although  this  is  some- 
times exceedingly  small,  the  high  degree  of  cul- 
ture which  is  bestowed  upon  it  renders  the  spot 
available  for  the  comfort  of  the  cottager's  family 
Towards  this  desirable  object  every  particle  cf 
matter  capable  of  ameliorating  the  soil  is  care- 
fully collected  and  applied.  From  these  circum- 
stances, it  may  be  readily  supposed  that  the 
Dutch  are  possessed  of  every  fiiiit  and  escu- 
lent vegetable  that  their  climate  is  capable  of 
maturing. 

In  France,  although  gardens  are  not  nearly  so 
universal  as  in  Holland,  they  ai-e  still  very  gene- 
rally met  with,  their  characteristic  quality  Imng 
that  of  neatness.    This  statement  refers,  ho\\  ever. 
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more  correctly  to  the  northern  than  to  the  south- 
em  division  of  the  kingdom,  where  the  cottagers' 
gardens  resemble  much  those  of  the  Italian  pea- 
sants, as  well  in  their  careless  mode  of  culture  as 
in  the  paucity  of  their  contents.  Nothing  can 
be  objected  against  the  system  pursued  by  Uie 
market  gardeners  who  supply  the  French  metro- 
polis, and  by  whose  skill  and  industry  many 
vegetables  are  brought  to  a  very  luxuriant 
growth. 

In  the  north  of  Europe  gardening  is  in  general 
a  favourite  pursuit,  and  the  cottages  of  the  pea- 
sants are  for  the  most  part  provided  with  a  spot 
of  ground  sufficient  in  extent  to  answer  the 
demands  of  their  inmates.  This  is  not  so  much 
the  case,  however,  in  the  Prussian  dominions. 
Cabbages  and  potatoes  form  the  greater  part  of 
the  produce  there  obtained  by  the  cottagers. 
1'he  gardens  of  the  higher  classes  are  very  dif- 
ferently managed,  so  as  to  produce  vegetables  in 
great  variety  and  abundance. 

The  art  of  gardening  in  Russia,  in  common 
with  many  other  useful  pursuits,  owes  its  origin 
to  Peter  the  Great.  Previous  to  the  reign  of 
this  monarch,  there  was  scarcely  such  a  thing 
known  throughout  the  empire  as  a  garden,  and 
the  only  culinary  vegetables  grown  in  the  coun- 
try were  a  few  species  of  stunted  kale.  Even 
now  the  use  of  gardens  in  that  country  is  con- 
fined to  the  great  and  wealthy  of  the  land,  and 
their  choice  of  culinary*  vegetables  is  but  small. 
A  considerable  improvement  in  this  respect  is, 
however,  visible  of  late  years,  during  which  time 
man}'  additions  have  been  made  to  their  kitchen- 
gardens  by  different  travellers. 

Potatoes  are  now  cultivated  to  some  extent  in 
Russia,  but  they  are  of  recent  introduction,  and 
it  was  for  some  time  difficult  to  induce  the  pea- 
santry either  to  cultivate  or  to  eat  them,  for  tlie 
simple  reason  that  they  came  recommended  by 
their  lords,  who  were  not  unnaturally  perhaps 
suspected  of  some  selfish  or  sinister  motive  in 
that  recommendation.  Horticulture  hjas  attained 
to  a  high  degree  of  perfection  in  Russia  under 
the  auspices  of  its  princes  and  nobles,  and  it  is 
a  curious  fact  that  more  pine-apples  are  grown 
in  the  immediate  vicinity  of  St  Petersburgh, 
than  in  all  the  other  countries  of  continental 
Europe. 

In  Poland,  gardening  was  practised  earlier  than 
in  Russia,  considerable  progress  having  been 
made  in  the  art  at  the  end  of  the  seventeenth 
century,  during  the  reign  of  Stanislaus  Augus- 
tus. There  is  a  very  remarkable  garden  at  War- 
saw, known  by  the  name  of  Lazenki.  This  was 
fonned,  and  the  palace  to  which  it  was  attached 
was  built,  by  the  last  king  of  Poland,  Among 
other  curious  and  some  very  magnificent  objects 
in  these  gardens,  are  numerous  pedestals  ranged 
in  various  situations,  and  upon  these,  instead  of 
Bcnlptured  statues,  living  human  figures  of  both 


sexes  were  placed  on  festal  occanona.  ThesF 
persons  were  dressed  in  classical  costume,  and 
were  taught  to  assume  and  maintain  certain  alti- 
tudes in  keeping  with  the  characters  they  wen 
intended  to  represent. 

It  is  to  Spain  that  the  rest  of  Europe  is  in- 
debted for  the  introduction  of  many  plants  from 
Mexico,  Chili,  and  Peru.  Seeds  were  brought 
firom  these  regions,  in  the  reign  of  Ferdinand  the 
Sixth,  for  the  royal  garden  of  Madrid,  whence 
their  produce  has  been  distributed.  Spain  is  Tery 
rich  in  cultivated  fruits,  so  that  some  species  are 
made  to  form  articles  of  external  commerce ;  but 
the  same  pre-eminence  in  garden  cultivation  does 
not  now  appear  which  was  claimed  for  her  by 
Columella  in  the  time  of  the  Roman  republic, 
and  which  was  probably  as  well  deserved  during 
the  dominion  of  the  Moors.  The  oldest  and 
most  extensive  gardens  now  to  be  found  in  Spain 
are  of  Moorish  origin,  and  have  once  been  ap- 
pendages to  the  palaces  of  their  Arabian  kings. 

The  Chinampas,  or  floating  gardens  of  Mexico, 
are  justly  considered  objects  of  the  greatest 
curiosity.  The  invention  of  these  gardens  is  said 
to  liave  arisen  out  of  the  extraordinary  situation 
in  which  the  Aztecs  were  placed  on  the  conquest 
of  their  country  by  the  Tepanecan  nation,  when 
they  were  confined  in  great  numbers  to  the  small 
islands  on  the  lake,  and  were  driven  to  exercise 
all  manner  of  ingenuity  in  order  to  provide  a 
sufficiency  of  food  for  their  sustenance.  Hum- 
boldt conjectures  that  the  first  idea  of  these  float- 
ing gardens  may  have  been  suggested  by  nature 
herself,  seeing  that,  **  on  the  marsliy  banks  of 
the  lakes  of  Xochimilco  and  Clialco  the  agitated 
waters,  in  the  time  of  the  great  floods,  carry  away 
pieces  of  earth  covered  with  herbs  and  bound 
together  with  roots.  The  first  Chinampas  were 
mostly  fragments  of  ground  artificially  joined 
together  and  cultivated.'*  Following  up  tlib  sug- 
gestion, it  would  not  be  difficult,  b}'  means  of 
wicker-work  formed  with  marine  plants  and  a 
substratum  of  bushes  combined  with  tenacious 
earth  or  clay,  to  construct  similar  gardens  of 
adequate  dimensions.  Upon  these  was  placed 
fine  black  mould  sufficiently  deep  for  the  sus- 
tenance of.  the  plants  which  it  was  desired  to 
raise.  The  form  usually  given  to  these  Chin- 
ampas was  quadrangular,  and  their  size  varied 
from  one  hundred  and  fifty  to  three  hundred 
feet  in  lengtli,  with  a  breadth  of  from  twenty  to 
seventy  feet. 

At  fii-st  tlie  use  of  these  floating  gardens  was 
confined  to  the  growth  of  maize  and  other  objects 
of  absolute  necessity;  but  in  the  progress  of 
time,  and  when  the  Mexicans  had  shaken  00" 
the  yoke  which  rendered  this  restricted  appro- 
priation necessary,  the  owners  of  the  Chinampas 
applied  themselves  to  the  production  of  vegeta- 
ble luxuries,  and  grew  fhiits,  and  flowers,  and 
odoriferous  plants,  which  were  used  for   ths 
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embellishment  of  their  temples  and  the  recrea- 
tion of  their  nobles.  Daily  at  sun-rise,  according 
to  the  Abbe  Clavigero,  were  seen  to  arrive  at  the 
city  of  Mexico,  innumerable  boats  loaded  with 
various  kinds  of  flowers  and  herbs,  the  produce 
of  these  floating  islands.  The  garden  is  some- 
times seen  to  contain  the  cottage  of  the  Indian 
who  is  employed  to  guard  a  contiguous  group  of 
gardens ;  and  on  each  one  there  is  commonly 
erected  a  small  hut,  under  which  the  cultivator 
can  slielter  himself  from  storms  or  from  the 
intense  heat  of  the  sun.  If  it  is  wished  to  place 
the  garden  in  a  difi^erent  place,  this  is  easily 
effected  by  means  of  long  poles,  or  by  rowers 
placed  in  a  boat  to  which  the  garden  is  fastened. 
In  the  driest  seasons  the  Chinampas  are  always 
productive,  and  it  is  not  difficult  to  renew  the 
powers  of  the  soil  by  means  of  mud  taken  from 
the  bottom  of  the  lake,  and  which  is  highly  fer- 
tilizing. One  of  the  most  agreeable  recreations 
afibrded  to  the  citizens  of  Mexico,  is  that  of  pro- 
ceeding in  small  boats  in  the  evening  among 
these  gardens,  the  vegetation  upon  which  is  al- 
ways in  a  state  of  luxuriance. 

Floating  gardens  are  maintained  also  on  some 
of  the  rivers  and  canals  in  China,  where  an  ex- 
cessive population  produces  the  same  efiect  as 
that  just  mentioned  as  having  resulted  from  the 
oppression  exercised  upon  the  Aztecs  by  their 
Tepanecan  conquerors ;  and  the  inhabitants  are 
obliged  to  have  recourse  to  every  expedient  for 
increasing  the  means  of  subsistence. 

Of  those  emigrants  who  under  ordinary  cir- 
cumstances take  up  their  permanent  residence  in 
distant  colonies,  a  large  proportion  is  drawn  from 
the  agi-icultural  classes.  It  is  natural  that  these 
people  should  provide  for  their  future  comfort 
by  conveying  with  them  seeds  of  various  plants, 
to  the  cultivation  and  use  of  which  they  have 
been  accustomed  in  their  native  land.  Accord- 
ingly we  find,  that  in  almost  all  places  which 
have  been  colonized  from  Europe,  the  introduc- 
tion of  such  vegetables  has  been  attempted,  and 
in  this  respect  the  condition  of  colonies  frequently 
presents  a  fair  evidence  of  the  progress  of  horti- 
culture in  the  parent  state. 

The  Dutch,  who  found  at  the  Cape  of  Good 
Hope  no  other  fruits  than  the 'chestnut,  a  nut 
like  the  wild  almond  and  the  wild  plum,  and  no 
culinary  plants  but  a  sort  of  vetch,*  have  ren- 
dered that  colony,  as  regards  its  vegetable  pro- 
ductions, one  of  the  most  interesting  spots  with 
which  we  are  acquainted.  Here  are  to  be  seen 
fruits  and  flowers,  beautiful  shrubs,  and  the  most 
magnificent  trees,  all  collected  together  from 
every  climate  and  quarter  of  the  globe,  and  all 
flourishing  in  the  greatest  perfection. 

Our  colonists  in  New  South  Wales  have  natu- 
ralized in  that  delightful  climate  nearly  all  the 

*  London's  Encyclopedia  of  Gardening,  p.  108. 


culinary  vegetables  which  are  to  be  found  in  this 
country,  and  in  the  market  at  Sydney  some  of 
these  are  to  be  seen  in  a  state  of  greater  perfec- 
tion than  can  be  given  to  them  in  this  climate* 
The  fruits  of  the  South  of  Europe  are  likewise 
successfully  cultivated,  and  pine-apples,  toge- 
ther with  many  other  productions  of  the  tro- 
pics, are  raised  with  as  little  trouble  as  attends 
the  rearing  of  cucumbers  and  melons  in  this 
country. 

There  are  good  reasons  for  believing  that  dur- 
ing the  time  of  their  ascendancy  in  Britain  the 
Romans  introduced  various  vegetable  produc- 
tions, together  with  the  practice  of  their  modo 
of  gardening.  This  art  never,  however,  attained 
to  any  degree  of  perfection  in  this  country  until 
the  latter  end  of  the  seventeenth  century,  and  it 
is  probable  that  the  greatest  impetus  which  it 
ever  received  was  given  by  the  establishment  of 
the  Horticultural  Society  in  1805.  By  the  exer^ 
tions  of  this  association,  full  advantage  has  been 
gained  from  the  researches  of  travellers,  and 
powerful  incentives  offered  for  the  experiments 
of  ingenious  and  scientific  men. 

At  present,  with  the  exception  perhaps  of 
Holland,  there  is  no  country  where  the  use  of 
gardens  is  so  general  as  in  our  own.  The  hum- 
blest cottage  is  frequently  seen  to  be  surrounded 
by  a  small  spot,  whence  may  be  drawn  a  whole- 
some and  agreeable  variety  for  the  frugal  board 
of  the  inhabitants ;  and  even  in  towns,  where 
the  power  of  vegetation  is  scarcely  able  to  with- 
stand the  effects  of  the  confined  and  noxious 
atmosphere,  a  few  yards  of  soil  are  often  appro- 
priated to  the  same  purpose. 

**  The  laborious  journeyman  mechanic,"  says 
Mr  Loudon,  '*  ivhose  residence  in  large  cities  is 
often  in  the  air  rather  than  on  the  eartli,  decorates 
his  garret  window  with  a  garden  of  pots.  The 
debtor  deprived  of  personal  liberty,  and  the  pau- 
per in  the  work-house,  divested  of  all  property 
in  external  things,  and  without  any  fixed  object 
on  which  to  place  their  affections,  sometimes 
resort  to  this  symbol  of  territorial  appropriation 
and  enjoyment.  So  natural  it  is  for  all  to  fancy 
they  have  an  inherent  right  in  the  soil,  and  so 
necessary  to  happiness  to  exercise  the  afiections 
by  having  some  object  on  which  to  place  them." 

The  practical  objects  of  the  cultivator  of  vege- 
table substances,  are— 

1.  To  collect  useful  and  ornamental  plants 
from  the  domains  of  nature,  and  from  all  quar- 
ters of  the  world. 

2.  To  adapt  the  soil,  moisture,  heat,  and  gene- 
ral culture  suitable  to  such  plants,  so  that  they 
may  vegetate  to  the  full  extent  of  their  powers. 

3.  By  artificial  means,  such  as  blanching  and 
other  processes,  to  change  the  nature  and  juices 
of  plants,  whereby  they  are  rendered  more  escu- 
lent. 

4.  To  produce  new  sorts  or  varieties  of  natural 
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species^  by  engrafting,  budding,  and  other  pro- 
cesses. 

Soil.  The  soil  which  covers  the  surface  of 
the  earth,  is  composed  of  the  pulverized  matter 
of  the  different  rocks,  the  primary  ingredients 
of  which  are  silex,  alumina,  lime,  magnesia,  iron, 
and  a  few  other  salts.  This  is  called  the  pri- 
mary soil,  and  according  as  either  of  the  com- 
ponent ingredients  preponderates,  it  may  be 
sandy,  clayey,  calcareous,  ferruginous,  saline. 
The  soil  also  contains  a  greater  or  less  proportion 
of  vegetable  remains,  such  as  the  decomposed 
leaves  and  trunks  of  trees,  or  the  peaty  remains 
of  cryptogamic  and  other  marsh  plants.  Some 
soils,  indeed,  are  almost  entirely  composed  of 
vegetable  remains,  and  constitute  the  rich  dark 
mould,  which,  duly  diluted,  is  esteemed  the  most 
fertile  for  the  growth  of  vegetables.  Some 
plants,  however,  thrive  best  in  one  kind  of  soil, 
and  some  in  another.  The  object  of  the  culti- 
vator then,  and  especially  of  the  horticulturist, 
is  to  adapt  his  soil  for  the  particular  kinds  of 
plants  he  wishes  to  rear  in  perfection.  Hence, 
the  preparation  of  artificial  soils.  It  is  doubted 
by  many,  whether  the  pure  earths  afibrd  any 
nourishment  to  plants ;  at  all  events,  they  enter 
but  very  sparingly  into  their  composition.  They 
serve,  however,  as  a  medium  by  which  water, 
carbon,  and  some  of  the  gases,  are  conveyed  into 
their  juices,  and  also  as  a  convenient  means  by 
which  the  fibrous  or  bulbous  roots  are  attached 
to,  and  held  finn  and  stationary  in,  the  ground. 
The  true  nourishment  of  plants  is  water  and 
decomposing  organic  matter,  whether  vegetable 
or  animal.  The  constituent  parts  of  the  soil 
which  give  tenacity  and  coherence,  are  the 
minutely  divided  particles,  and  they  possess  this 
power  in  the  greatest  degree  if  they  be  alumin- 
ous. 

If  the  silicious  or  san&y  particles  are  in  excess, 
however,  sterility  is  the  consequence.  Neither 
must  the  soil  be  too  much  comminuted;  a  cer- 
tain proportion  of  coarser  particles  seems  to  be 
requisite.  No  one  ingredient  should  be  in  excess 
in  any  fertile  soil,  not  even  an  excess  of  organic 
matters :  so  that  the  best  soil  for  general  pur- 
poses is  that  where  an  equable  admixture  of  the 
general  ingredients  is  present,  with  a  portion  of 
the  particles  in  a  state  of  minute  comminution. 

Much  of  the  fertility  of  soils  depends  upon 
iheir  power  of  absorbing  moisture  from  the  air. 
When  this  power  is  great,  the  plant  is  supplied 
with  moisture  in  dry  seasons,  and  the  effects  of 
evaporation  daring  the  sunshine  is  compensated 
by  the  absorption  of  moisture  at  night.  Stiff 
clayey  soils  which  absorb  a  great  proportion  of 
rain-water  are  not,  however,  the  best  suited  for 
absorbing  it  in  dry  weather,  as  the  snrface  be- 
comes liard  and  separates  into  deep  fissures,  which 
assist  the  evaporating  effects  from  the  interior, 
llie  best  absorbing  soils  are  those  in  which 


there  is  a  due  admixture  of  sand,  clay,  and  lime, 
with  animal  or  v^fetable  matter,  and  of  a  loose 
and  light  texture,  freely  permeable  to  the  air 
and  moisture. 

Carbonate  of  lime,  and  animal  and  vegetable 
matter,  are  highly  useful  in  this  respect  to  soils: 
they  impart  an  absorbent  power  without  giving 
the  soil  too  great  tenacity.  The  absorbent 
power  of  soils  ought  to  be  adapted  to  the  cli- 
mate. In  moist  climates,  a  sandy  light  soil  will 
be  more  productive  than  a  deep  clayey  one,  and 
the  contrary.  The  subsoil  also  has  a  consider- 
able effect  in  modifying  the  quantity  of  mois- 
ture. Shallow  soils,  situated  on  rocky  ground, 
soon  lose  their  moisture,  while  deep  clay  sabsoils 
retain  it  for  a  long  time. 

Some  soils  absorb  heat  much  more  qoicklj 
and  copiously  than  others,  and  also  retain  tJieir 
heat  longer.  Black  and  brown  mould  has  this 
property,  whUe  lighter  clays  and  chalky  soils 
are  less  absorbent  of  heat,  the  former  giring  it 
out  again  sooner  tlian  the  latter. 

Marshy  soils,  exposed  to  inundations  and  t« 
continual  evaporation,  are  colder  and  more  nn- 
genial  than  dry  lands.  The  elevation  aboTe  the 
sea  level  has  also  a  very  great  effect  on  the  tem- 
perature and  on  the  growth  of  plants. 

Digging,  ploughing,  and  pulverizing  the  soil, 
and  exposing  the  surface  to  the  action  of  the 
summer  sun  and  the  winter^s  frost,  are  highly 
usefrd  operations,  by  which  the  tenacity  of  stiff 
soils  are  overcome,  weeds  and  insects  are  destroy- 
ed, and  a  quantity  of  air  is  admitted  into  its  par- 
ticles. 

The  rotation  of  crops  is  a  well  known  pne- 
tice  among  all  vegetable  cultivators.  In  order 
that  vegetables  may  thrive  vigorously,  and  be- 
come productive,  it  is  necessary  that  their  locali- 
ties should  be  changed  every  other  year.  This 
is  the  case  with  the  grains  and  many  other  plants^ 
but  does  not  take  place  with  all  vegetables,  nor 
trees  which  are  long  lived.  At  one  time  it  was 
supposed  that  vegetables  exhausted  the  nutritive 
particles  of  the  soil,  if  grown  too  long  on  one 
spot,  and  thus  required  a  change ;  but  as  other 
vegetables  requiring  precisely  the  same  kind  of 
nutrition,  are  found  to  grow  perfectly  well  if 
planted  in  succession  to  their  predecessots  of 
another  kind,  this  theory  was  not  deemed  tena- 
ble. The  prevailing  theory  now  is,  that  plants 
give  out  from  their  roots  an  exciementitioaa 
matter,  which,  though  noxious  to  individuals  ol 
the  same  species,  may  not  be  so  to  other  fami- 
lies of  plants.  The  experiments  ci  M.  Maoaire 
demonstrate  that  plants  do  excrete  noxious  mat- 
ters from  their  roots,  perhaps  analogous  to  the 
excrementitious  matter  of  animals.* 

Manure,  The  use  of  manure  is  to  afford  a 
supply  of  nutritive  matter  to  plants.    It  has 
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been  prerioualy  stated,  that  the  elementary  con- 
stituents of  all  vegetable  bodies  eonsist  of  oxy- 
gen, hydrogen,  and  nitrogen  gases,  with  carbon, 
and  a  few  of  the  earthy  salts,  and  it  must  be 
evident  that  substances  furnishing  these  ele- 
mentary matters,  and  in  a  condition  best  suited 
for  absorption  by  the  oi^gans  of  plants,  are  those 
beet  adapted  as  manures. 

Animal  and  vegetable  substances  in  a  state  of 
decomposition,  and  some  earthy  and  saline  mat- 
ters, constitute  the  different  kinds  of  manure. 
According  to  the  experiments  of  Sir  H.  Davy,* 
all  substances  entering  into  the  composition  of 
vegetable  manure  or  food,  must  be  in  a  state  of 
fluidity,  or  in  the  form  of  gas  or  air.  The' 
great  object,  therefore,  in  the  application  of 
manure,  should  be  to  make  it  afford  as  much  solu- 
ble matter  as  possible  to  the  roots  of  the  plant, 
and  that  in  a  slow  and  gradual  manner,  so  that 
it  may  be  entirely  consumed  in  forming  its  soft 
and  oiiganized  parts. 

Mucilaginous,  gelatinous,  saccharine,  oily  and 
extractive  fluids,  cai'bonlc  acid,  and  water,  are 
substances  that,  in  their  unchanged  state,  con- 
tain almost  all  the  principles  necessary  for  the 
life  of  plants ;  but  there  are  few  cases  in  which 
they  can  be  applied  as  manure  in  the  pure  form, 
and  vegetable  manures  in  general  contain  a  great 
excess  of  fibrous  and  insoluble  matter,  which 
must  undei^o  chemical  change  before  it  can  be- 
come the  food  of  plants.  The  nature  of  the  che- 
mical changes  in  these  substances  may  thus  be 
briefly  stated.  If  any  fresh  vegetable  matter 
which  contains  sugar,  mucilage,  starch,  or  other 
of  Uie  vegetable  compounds  soluble  in  water, 
be  moistened  and  exposed  to  air,  at  a  tempera- 
ture from  Sd''  to  80'',  oxygen  will  soon  be  ab- 
sorbed, and  carbonic  acid  formed,  heat  will  be 
produced,  and  elastic  fluids,  principally  carbonic 
acid,  gaseous  oxide  of  carbon,  and  hydro-car- 
bonate, will  be  evolved ;  a  dark-coloured  liquid, 
of  a  slightly  sour  or  bitter  taste,  will  likewise  be 
formed ;  and  if  the  process  be  suffered  to  con- 
tinue for  a  time  sufficiently  long,  nothing  solid 
will  remain,  except  earthy  and  saline  matter, 
coloured  black  by  charcoal.  The  dark  coloured 
fluid  formed  in  the  fermentation  always  contains 
acetic  acid,  and  when  albumen  or  gluten  exists 
in  the  vegetable  substance,  it  likewise  contains 
volatile  alkali.  In  proportion  as  there  is  more 
gluten,  albumen,  or  matten  soluble  in  water  in 
the  vegetable  substances  exposed  to  fermenta- 
tion, so  in  proportion,  all  other  cireumstances 
being  equal,  will  the  process  be  more  rapid. 
Pure  woody  flbre  alone  undergoes  a  change  very 
slowly,  but  its  texture  is  broken  down,  and  it 
is  easily  resolved  into  new  aliments,  when  mixed 
with  substances  more  liable  to  change,  contain- 
ing more  oxygen  and  hydrogen.    Volatile  and 
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flxed  oils,  resins,  and  wax,  are  more  susceptible 
of  change  than  woody  fibre,  when  exposed  to 
air  and  water,  but  much  less  liable  than  the 
other  vegetable  compounds ;  and  even  the  most 
inflammable  substances,  by  the  absorption  of 
oxygen,  become  gradually  soluble  in  water. 
Animal  mattere  in  general  are  more  liable  to 
decompose  than  vegetable  substances,  oxygen  is 
absorbed,  and  carbonic  acid  and  ammonia  formed 
in  the  process  of  their  putrefaction.  They  pro- 
duce fcstid  compound  elastic  fluids,  and  likewise 
azote ;  they  afford  dark  coloured  acid  and  oily 
fluids,  and  leave  a  residuum  of  salts  and  earths, 
mixed  with  carbonaceous  matter. 

The  principal  substances  which  constitute  the 
different  parts  of  animals,  or  which  are  found 
in  their  blood,  their  secretions,  or  their  excre- 
ments, are  gelatine,  fibrin,  mucus,  fatty,  or  oily 
matter,  albumen,  urea,  uric  acid,  and  other 
acid,  saline,  and  earthy  matters. 

Whenever  manures  consist  principally  of  mat- 
ter soluble  in  water,  it  is  evident  that  their  fer- 
mentation or  putrefaction  should  be  prevented 
as  much  as  possible,  and  the  only  cases  in  which 
these  processes  can  be  useful,  are  when  the  man- 
ure consists  principally  of  vegetable  or  animal 
fibre.  The  cireumstances  necessary  for  the  pu- 
trefaction of  animal  substances,  are  similar  to 
those  required  for  the  fermentation  of  vegetable 
matters — a  temperature  above  the  freezing  point, 
the  presence  of  water,  and  of  oxygen,  at  least  in 
the  fint  stage  of  the  prooess.  To  prevent  man- 
ures from  decomposing,  they  should  be  pre- 
served dry,  defended  from  the  contact  of  air, 
and  kept  as  cool  as  possible.  Salt  and  alcohol 
appear  to  owe  their  power  of  preserving  animal 
and  vegetable  substances  to  their  attraction  for 
water,  by  which  they  prevent  its  decomposing 
action,  and  likewise  to  their  excluding  air. 

We  shall  here  enumerate  a  few  of  the  different 
kinds  of  manures.  All  green  succulent  plants 
contain  saccharine  or  mucilaginous  matter,  with 
woody  fibre,  and  readily  ferment.  Such  should 
therefore,  if  intended  for  manure,  be  used  as  soon 
as  possible  after  their  deaUi.  Hence  the  advan- 
tage of  digging  in  green  crops,  whether  natural 
or  sown  on  purpose;  they  must  not,  however,  be 
turned  in  too  deep,  otherwise  fermentation  will 
be  prevented  by  compression  and  exclusion  of 
air.  Green  crops  should  be  dug  in,  if  it  be  pos- 
sible, when  in  flower,  or  at  the  time  the  flower 
is  beginning  to  appear ;  for  it  is  at  this  period 
that  they  contain  the  largest  quantity  of  easily 
soluble  matter,  and  that  their  leaves  are  most 
active  in  forming  nutritive  matter.  Green  crops, 
bind  weeds,  or  the  parings  of  hedges  or  ditches, 
require  no  preparation  to  fit  them  for  manure, 
nor  does  any  kind  of  fresh  vegetable  matter. 
The  decomposition  slowly  proceeds  beneath  the 
soil,  the  soluble  matters  are  gradually  dissolved, 
and  the   slight  fermentation  which  goes  on, 
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ehecked  by  the  want  of  a  free  communication  of 
air,  tends  to  render  the  woody  fibre  soluble, 
without  occasioning  the  rapid  dissipation  of 
elastic  matter.  When  old  pastures  are  broken 
up  and  tuined  into  garden  ground,  not  only  has 
the  soil  been  enriched  by  the  death  and  slow 
decay  of  the  plants  which  have  left  soluble  mat- 
ters in  the  soil,  but  the  leaves  and  roots  of  the 
grasses  living  at  the  time,  and  occupying  so  laige 
a  part  of  the  suiface,  afford  saccharine,  mucila- 
ginous, and  extractive  matters,  w^hich  become 
immediately  the  food  of  the  crop,  and  from  their 
gradual  decomposition  aiford  a  supply  for  suc- 
cessive years. 

Rape  cake  and  lintseed  cake  contain  a  large 
quantity  of  mucilage,  some  albuminous  matter, 
and  oil.  This  kind  of  manure  should  be  used 
i*ecent,  and  kept  as  dry  as  possible  before  it  is 
applied. 

Malt  dust  consists  chiefly  of  the  incipient 
germ  which  is  separated  from  the  grain,  in  the 
process  of  turning  and  drying  the  malt.  It  is 
a  strong  manure,  probably  from  containing  a 
portion  of  saccharine  matter,  and,  like  the  last, 
should  be  used  in  its  recent  and  dry  state. 

Sea  toeeds.  The  different  kinds  oifudy  dlgtp^ 
and  ccniferiB  are  largely  employed  as  manures 
on  the  sea  coasts  of  Britain  and  Ireland.  In  the 
north  of  Scotland  and  Orkney  islands,  the  sea 
tang  (fwms  digUaius^)  is  generally  used  on 
account  of  its  greater  substance.  When  driven 
on  shore  by  the  winter  storms  or  gales  of  spring, 
it  is  collected  and  laid  on  the  land,  and  then 
ploughed  down.  It  is  a  powerful  manure,  but 
its  benefits  do  not  extend  beyond  one,  or  at  most 
two  seasons.  By  dilution  in  water,  the  fuci 
yield  a  large  proportion  of  mucilage  and  by  dis- 
tillation water,  but  no  ammonia;  the  residue 
contains  carbonaceous  matter,  with  sea  salt  and 
carbonate  of  soda.  Sea  weed  is  sometimes  suf- 
fered to  ferment  before  it  is  used,  but  this  pro- 
cess seems  wholly  unnecessary,  for  there  is  no 
fibrous  matter  rendered  soluble  in  the  process, 
and  a  part  of  the  manure  is  lost.  The  best  me- 
thod is  to  use  it  as  fresh  as  it  can  be  procured. 
Some  sea  weed  which  had  been  fermented,  so  as 
to  have  lost  about  ludf  its  weight,  aflbrded  less 
than  one-twelfth  of  mucilaginous  matter ;  from 
which  it  may  be  fairly  concluded,  that  some  of 
this  substance  is  destroyed  in  fermentation. 

Peai  earth.  This  substance  remains  for  years 
exposed  to  water  and  air  without  undergoing 
change,  and  in  this  inert  state  yields  little  or  no 
nourishment  to  plants.  Mere  woody  fibre  will 
not  decompose,  unless  some  substances  are  mixed 
with  it,  which  act  the  same  part  as  the  muci- 
lage, sugar,  and  extractive  or  albuminous  mat- 
ters with  which  it  is  usually  associated  in  herbs 
and  succulent  vegetables.  Thus,  a  mixture  of 
common  farm-yard  dung  and  peat  earth  will 
ferment  readily,  or  any  other  species  of  putreft- 


cible  substance  will  answer  the  same  purpose. 
One  part  of  dung  is  thus  found  to  promote  the 
fermentation  of  three  parts  of  peat.  In  cases  ia 
which  living  vegetables  are  mixed  witli  the  peat, 
the  fermentation  will  be  more  readilj  effected. 

Tanners'  spent  bark,  wood  shavings,  or  other 
vegetable  fibre,  will  probably  require  as  much 
dung  to  bring  them  into  fermentation  as  the 
worst  kinds  of  peat.  Woody  fibre  may  also  be 
prepared  so  as  to  become  a  manure  by  the  action 
of  lime. 

Wood  ashes  imperfectly  formed,  that  ia,  con- 
taining much  charcoal,  are  said  to  have  been  used 
with  success  as  a  manure.  A  part  of  their  efleeta 
may  be  owing  to  the  slow  and  gradual  conaomp- 
tion  of  the  charcoal,  which  seems  capable  under 
other  circumstances  than  those  of  actual  combus- 
tion, of  absorbing  oxygen  so  as  to  become  carbonic 
acid.  Yeast  is  one  of  the  most  powerful  and 
durable  of  manures,  but  from  ita  expense  can  oi 
course  be  little  used  in  this  way.  It  imparts  a 
very  vivid  green  to  auriculas.* 

Animal  manures.  These  substances  in  gene- 
ral require  no  chemical  preparation  to  fit  them 
for  the  soil.  The  great  object  is  to  blend  them 
with  the  earthy  constituents  in  a  proper  state  of 
division,  and  to  prevent  their  too  rapid  decom- 
position. Horses,  dogs,  or  other  large  miim^^ 
that  have  died,  should  be  covered  up  with  five  or 
six  times  their  bulk  of  soil,  mixed  with  one  part 
of  lime,  and  aUowed  to  decompose  in  this  way 
for  a  few  months,  till  the  soil  is  impregnated 
with  fertilizing  juices.  At  the  time  of  digging 
up  this  dunghill,  the  addition  of  a  little  quick- 
lime will  destroy  the  nauseous  smell. 

Fish,  These  also  afibrd  a  rich  manure,  and 
should  be  applied  to  the  ground  as  soon  as  pos- 
sible, as  their  decomposition  is  more  rapid  than 
that  of  land  animals.  The  quantity,  howevw, 
should  be  limited. 

A.  Young  records  an  experiment,  in  which 
herrings  spread  over  a  field  and  ploughed  in  for 
wheat,  produced  so  rank  a  crop,  that  it  was  en- 
tirely laid  before  harvest.  The  rrfuse  of  pil- 
chei^  are  used  in  Cornwall,  mixed  wiUi  sand 
and  soil ;  and  in  Lincolnshire  and  other  marshy 
counties  of  England,  the  common  stickleback, 
found  in  abundance  in  the  shallow  waters^  is 
used  for  a  similar  purpose. 

Banes  of  animals  are  now  much  used  as  a 
manure  both  in  England  and  Scotland,  and  their 
use  is  spreading  rapidly  over  the  continent. 
They  are  ground  in  a  mill,  and  reduced  to  a 
coarse  powder,  and  then  strewed  on  the  soil. 
This  substance  is  best  adapted  for  a  diy  soil. 

Hom^  hair^  and  the  refuse  of  skin  and  leather 
maimfactures,  are  all  useful  manures. 

UrinSy  blood,  and  other  liquid  animal  matters, 
if  preserved  in  pits  or  boxes,  also  prove  highly 

•  Loudon* 


PRACTICAL  CULTURE  OF  PLANTS. 


6.73 


stimulating  food  for  vegetables.  To  this  may  be 
added,  the  excrements  of  animals.  Horse  and 
cow  dung  is  usually  allowed  by  practical  agri- 
culturists to  ferment  and  rot  before  it  is  applied 
to  the  land ;  though  Sir  H.  Davy,  on  chemical 
principles,  recommends  all  such  to  be  used  in  a 
recent  state.  The  dung  of  birds,  especially  of 
those  that  feed  on  animal  matter,  is  reckoned 
highly  stimulating  manure. 

Lime,  Calcareous  and  saline  matters  ai'e  much 
employed  in  vegetable  culture. 

"  Some  inquirers,"  says  Sir  H.  Davy,  "  adopt- 
ing that  sublime  generalization  of  the  ancient 
philosophers,  that  matter  is  the  same  in  essence, 
and  that  the  different  substances  considered  as 
elements  by  chemists^  are  merely  different 
arrangements  of  the  same  indestructible  particles, 
have  endeavoured  to  prove,  that  all  the  varieties 
of  the  principles  found  in  plants  may  be  formed 
from  the  substances  in  the  atmosphere,  and  that 
vegetable  life  is  a  process  in  which  bodies,  that 
the  analytical  philosopher  is  imable  to  change 
or  to  form,  are  constantly  composed  and  deeom- 
posed.  But  the  general  result  of  experiments 
are  very  much  opposed  to  the  idea  of  the  com- 
position of  the  earths,  by  plants  from  any  of  the 
elements  found  in  the  atmosphere  or  in  water, 
and  there  are  various  facts  contradictory  to  the 
idea."  Jacquin  states,  that  the  ashes  of  glass- 
wort,  (sahola  sodoyj  when  it  grows  in  inland 
situations,  afford  the  vegetable  alkali ;  when  it 
grows  on  the  sea-shore,  where  compounds  which 
afford  soda  are  more  abundant,  it  yields  this 
alkali.  Duhamel  found  that  plants  which  usu- 
ally grow  on  the  sea-«hore,  made  small  progress 
when  planted  in  soils  containing  little  coinmon 
salt.  The  sun-flower,  when  growing  in  lands 
containing  no  nitre,  does  not  afford  that  sub^ 
stance,  though,  when  watered  by  a  solution  of 
nitre,  it  yields  nitre  abundantly .r^  The  table  of 
De  Saussure  shows  that  the  ashes  of  plants  are 
similar  in  constitution  to  the  soils  in  which  they 
have  vegetated.  This  philosopher  made  plants 
grow  in  solutions  of  different  salts,  and  he  ascer- 
tained, that  in  all  cases  certain  portions  of  the 
salts  were  absorbed  by  the  plants,  and  found 
unaltered  in  their  organs.  Even  animals  do  not 
appear  to  possess  the  power  of  forming  the  alka- 
lies and  earthy  substances.  Dr  Fordyce  found 
that  when  canary  birds,  at  the  time  they  were 
la3'ing  eggs,  were  deprived  of  access  to  carbonate 
of  lime,  their  eggs  had  soft  shells.  Yet,  accord- 
ing to  the  chemical  analysis  of  Dr  Marcet,  the 
quantity  of  phosphate  and  carbonate  of  lime 
found  in  the  bones  of  the  chick,  is  much  more 
than  that  previously  existing  in  the  contents  of 
the  eggy  or  the  loss  sustained  by  the  shell. 

Lime,  from  its  strong  attraction  for  carbonic 
acid  and  moisture,  may  thus  also  be  beneficial, 
by  affording  a  supply  of  both  these  to  plants. 
Lime  exists  in  nature,  and  in  the  soil,  in  a  state 


of  combination  with  carbonic  acid.  Limestoni}, 
however,  before  it  can  be  rendered  friable,  mu»t 
first  be  burnt  and  reduced  to  a  quick  or  caustic 
lime.  In  this  state,  on  the  addition  of  water, 
it  readily  pulverizes,  and  greedily  absorbs  car- 
bonic acid  from  the  atmosphere.  Very  few 
limestones  or  chalks,  however,  are  pure,  the 
primary  marbles  and  calcareous  spars  being  the 
exception.  Clay,  flint,  magnesia,  iron,  and  other 
salts,  are  in  greater  or  less  quantity  found  mixed 
in  limestones.  Slacked  lime  is  a  combination 
of  lime  with  about  a  third  of  its  weight  of  water, 
and  is  called  a  hydrate  of  lime,  and  when  this 
hydrate  becomes,  by  exposure  to  air,  a  cai-bon^ 
ate,  the  excess  of  water  is  expelled.  When 
freshly  burned  or  slacked  lime  is  mixed  with 
any  moist  fibrous  vegetable  matter,  there  is  a 
strong  action  between  the  lime  and  the  vegetable 
matter,  and  they  form  a  kind  of  compost  toge- 
ther, of  which  a  part  is  usually  soluble  in  water. 
By  this  kind  of  operation,  lime  renders  matter, 
which  was  before  comparatively  inert,  nutritive; 
and  as  charcoal  and  oxygen  abound  in  all  vege- 
table matters,  it  becomes,  at  the  same  time, 
converted  into  carbonate  of  lime.  Mild  lime, 
powdered  limestone,  marls^  and  chalk,  have  no 
action  of  this  kind  upon  vegetable  matter ;  they 
destroy  Avorms  and  other  tender-skinned  vermin, 
and  they  prevent  the  too  rapid  decomposition  of 
substances  already  dissolved,  but  in  other  re- 
spects their  operations  are  different  from  that  of 
quick  lime.  Lime,  marls,  and  even  shell-sand, 
produce  wonderful  effects  on  peat  soils,  by 
absorbing  the  gallic  acid  which  they  contain, 
and  promoting  the  decomposition  of  the  woody 
mattera. 

All  soils  having  a  deficiency  of  calcareous 
earth,  and  which  do  not  effervesce  with  acids, 
are  improved  by  lime,  either  mild  or  quicklime. 
Sandy  soils  are  improved  more  than  clay.  When 
a  soil  deficient  in  calcareous  matter  contains 
much  soluble  vegetable  nianui'e,  the  application 
of  quick  lime  should  always  be  avoided,  as  it 
eitlier  tends  to  decompose  the  soluble  matters, 
by  uniting  to  them  carbon  and  oxygen,  so  as  to 
become  mild  lime,  or  it  combines  with  the 
soluble  matters,  and  foi-ms  compounds,  having 
less  attraction  for  water  than  the  pure  vegetable 
substance.  The  case  is  the  same  with  regard  to 
most  animal  manures,  but  the  operation  of  th( 
lime  is  different  in  different  cases,  and  depends 
upon  the  nature  of  the  animal  matter.  Lime 
forms  a  kind  of  insoluble  soap  with  oily  matters, 
and  then  gi'adually  decomposes  them,  by  sepa- 
rating from  these  oxygen  and  carbon.  It  com- 
bines likewise  with  the  animal  acids,  and  proba- 
bly assists  their  decomposition,  by  extracting 
carbonaceous  matter  from  them,  combined  witli 
oxygen,  and  consequentl}'  it  must  render  them 
less  nutritive.  It  tends  to  diminish  likewise 
the  nutritive  powers  of  albumen  fro^i  the  same 
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causes,  and  always  destroys^  to  a  certain  extent, 
the  efficacy  of  animal  manures,  either  by  com- 
bining with  certain  of  their  elements,  or  by 
giving  to  them  new  arrangements.  Lime  should 
never  be  applied  with  animal  manures,  unless 
they  are  too  rich,  or  for  the  purpose  of  prevent- 
ing noxious  effluvia.  It  is  injurious  when  mixed 
with  common  dung,  and  tends  to  render  the 
extractive  matter  insoluble;  and  with  almost 
all  soft  animal  and  vegetable  substances,  lime 
forms  insoluble  composts,  and  thus  destroys  their 
fermentative  properties.  Such  compounds,  how- 
ever, exposed  to  the  continued  action  of  the  air, 
alter  in  course  of  time,  the  lime  becomes  a  car- 
bonate, and  the  animal  and  vegetable  matter 
enter  by  degrees  into  new  compounds  suited  for 
vegetable  nourishment.  In  this  view,  lime  pre- 
sents two  great  advantages  for  the  nutrition  of 
plants ;  the  first,  that  of  disposing  certain  inso- 
luble bodies  to  form  soluble  compounds;  the 
second,  that  of  prolonging  the  action  and  nutri- 
tive qualities  of  substances  beyond  the  term, 
during  which  they  would  be  retained,  if  these 
substances  were  not  made  to  enter  into  combina- 
tion with  lime. 

Impure  lime,  where'  the  mixture  is  clay  or 
8ilex,is  less  efficacious  in  proportion  to  the  admix- 
ture, but  these  substances  are  not  deleterious. 

Magnesia,  on  the  other  hand,  has  been  deemed 
hurtful  to  com  crops,  although  it  may  be  found 
advantageous  in  mixing  with  peat  soils.  Car- 
bonate of  magnesia  is  deemed  a  useful  constitu- 
ent of  soils. 

OypgufOy  or  sulphateof  lime,  has  been  sometimes 
Applied  as  a  manure,  but  the  exact  nature  of  its 
effects  has  been  a  subject  of  controversy.  It  has 
been  supposed  by  some  persons  to  act  by  its 
power  of  attracting  moisture  from  the  air ;  but 
this  agency  must  be  apparently  insignificant. 
When  combined  with  water,  it  retains  that  fluid 
too  powerfully  to  yield  it  to  the  roots  of  the 
plant,  and  its  adhesive  attraction  for  moisture  is 
inconsiderable ;  the  small  quantity  in  which  it  is 
used  is  also  a  circumstance  hostile  to  this  idea. 
It  has  been  erroneously  said,  that  gypsum  assists 
the  putrefaction  of  animal  substances  and  the 
decomposition  of  manure.  The  ashes  of  saint- 
foin,  clover,  and  ryegrass  yield  considerable  quan- 
tities of  gypsum,  and  for  such  crops  it  is  well 
suited.  The  reason  why  gypsum  is  not  generally 
efficacious,  is  probably  because  most  cultivated 
soils  contain  it  in  sufficient  quantities  for  the  use 
of  the  graases.  In  the  common  course  of  culti- 
vation, gypsum  is  furnished  in  the  manure,  for 
it  is  contained  in  stable  dung,  and  in  the  dung 
of  all  cattle  fed  on  grass,  and  it  is  not  taken  up 
in  com  crops,  or  crops  of  peas  and  beans,  and  in 
very  small  quantities  in  turnip  crops ;  but  where 
lands  are  exclusively  devoted  to  paatnrage  and 
hay,  it  will  be  continually  consumed. 

Pkagphate  ofHme  is  a  compound  part  of  ani- 


mal and  vegetable  bodies ;  it  is  insoluble  in  pure 
water,  but  is  soluble  in  water  containing  any 
acids.  It  constitutes  the  greater  part  of  calcined 
bones.  It  exists  in  most  excrementitions  s'lb- 
stances,  and  is  found  both  in  the  straw  and  grain 
of  wheat,  barley,  oats,  and  rye,  and  likewise 
in  beans,  peas,  and  tares.  Phosphate  of  lime  is 
generally  conveyed  to  the  land  in  the  composi- 
tion of  other  manure,  and  it  is  probably  neces- 
sary to  com  and  other  crops. 

Wood  ashes  consist  chiefly  of  potass  united  to 
carbonic  acid ;  and  as  this  is  found  in  almost  all 
plants,  its  efficacy  as  an  ingredient  of  the  eoil 
is  obvious. 

Common  salt,  which  is  a  chloride  of  soda,  is  also 
occasionally  used  as  a  manure.  According  to 
Sir  John  Pringle,  salt  in  small  quantities  assists 
the  decomposition  of  animal  and  vegetable  mat- 
ter. 

Soot  contains  ammonia,  an  empyreumatic  oil, 
and  carbon  or  charcoal;  it  thus  affords  a  power- 
ful manure.  On  the  whole.  Sir  H.  Dary  ia  of 
opinion,  that  except  the  ammoniacal  compounds, 
or  the  compounds  containing  nitric,  acetic,  and 
carbonic  acid,  none  of  the  saline  substances  can 
afford,  by  decomposition,  any  of  the  common 
principles  of  vegetation.  The  alkaline  sulphates, 
and  the  earthy  muriates,  are  so  seldom  found  in 
plants,  or  are  found  in  such  minute  quantities, 
that  it  never  can  be  an  object  to  apply  them  to 
the  soil.  The  earthy  and  alkaline  substances 
seem  never  to  be  formed  in  vegetation,  and  there 
is  every  reason  to  believe,  that  they  are  never 
decomposed  ;  for  after  being  absorbed,  they  are 
found  in  the  ashes.  The  metallic  bases  of  these 
cannot  exist  in  contact  witli  aqueous  fluids,  and 
these  metallic  bases,  like  other  metals,  Lave  not 
as  yet  been  resolved  into  any  other  forms  of 
matter  by  artificial  processes.  They  combine 
readily  with  other  elements,  but  they  remun 
indestractible,  and  can  be  traced  undiminished 
in  quality  through  their  diverdfied  combina- 
tions. 

The  fermenting  substances  used  in  forming 
hot  beds  are,  stable  litter  or  dung  in  a  recent  or 
fresh  state,  tanner's  bark,  leaves  of  trees,  grass, 
and  the  herbaceous  parts  of  plants  generally. 
Stable  dung  is  in  the  most  general  use  for  form- 
ing hot  beds,  which  are  square  masses  of  this 
dung  after  it  has  undergone  violent  fermentation. 
Tanners'  bark  is  only  preferred  to  dung,  because 
the  substance  which  undergoes  the  process  of 
putrid  fermentation  requires  longer  time  to 
decay.  Hence  it  is  found  useful  in  the  bark 
pits  of  hot  houses,  as  requiring  to  be  seldoroer 
removed  or  renewed  than  dung,  or  any  other 
known  fermentable  substance  Uiat  can  be  pro- 
cured in  equal  quantity.  Leaves,  and  especially 
oak  leaves,  come  the  nearest  to  bark,  and  have 
the  additional  advantage,  that  when  perfectly 
rotten  like  dung,  they  form  a  rich  mould  or 
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excellent  manure,  whereas  ratten  tanners'  bark 
is  found  rather  injurious  than  useful  to  vegeta- 
tion, unless  well  mixed  with  lime  and  earth. 

In  preparing  manures  for  hot  beds,  the  object 
is  to  modify  the  excessive  heat  generated  in  the 
first  process  of  fermentation.  For  this  purpose, 
a  certain  degree  of  moisture  and  air  in  the  fer- 
menting bodies  are  requisite ;  and  hence,  they 
require  to  be  turned  over  frequently,  and  a  sup- 
ply of  water  given  when  the  process  appears 
retarded  for  want  of  it,  or  water  and  r^n 
excluded  when  the  fermentation  is  too  languid, 
in  consequence  of  a  chill  state  of  the  mass.  Re- 
cent stable  dung  generally  requires  to  lie  a  month 
in  ridges  or  beds,  and  to  be  turned  over  in  that 
time  thrice  before  it  is  fit  for  cucumber  beds  of 
the  common  construction ;  but  for  common  beds, 
three  weeks*  a  fortnight,  or  less,  will  suffice,  or 
no  time  at  all  need  be  given,  but  the  dung  formed 
at  once  into  linings.  Tan  and  leaves  require  in 
general  a  month,  hut  much  depends  on  the  state 
of  the  weather  and  the  season  of  the  year.  Fer- 
mentation is  always  most  rapid  in  summer,  and 
if  the  materials  are  spread  abroad  during  frost, 
it  is  totally  impeded.  In  winter,  the  process  of 
preparation  generally  goes  on  under  cover  from 
the  weather  in  the  back  shades,  which  situation 
is  also  the  best  in  summer,  as  full  exposure  to 
tlie  sun  and  wind  dries  too  much  the  exterior 
surfacs ;  but  when  sheds  cannot  be  had,  it  will 
go  on  very  well  in  the  open  air.  A  great  deal 
of  heat  is  undoubtedly  lost  in  the  process  of  fer- 
mentation, and  some  cultivators  have  recently 
devised  plans  to  turn  it  to  some  account,  by  fer- 
menting dung  in  vineries  which  are  just  begin- 
ning to  be  forced,  or  in  vaults  under  pine  pits 
or  plant  stores. 

Sawinp  geeds.  After  the  soil  is  properly  dry 
and  pulyei  ized  the  seeds  are  deposited,  and  this 
should  always  be  done  in  dry  weather,  for  a  dry 
soil  is  especially  requisite  for  covering  in  theseeds. 
Small  seeds  are  sown  in  greater  or  less  quantity, 
according  to  the  kind.  Some  are  planted  singly, 
as  beans,  potatoes;  and  the  depth  at  which  they 
are  covei-ed  in,  much  depends  upon  the  kinds  of 
plants.  Some  seeds  require  a  mere  sprinkling 
of  earth,  otliers  have  to  be  covered  up  with  one, 
two,  or  three  inches  of  mould,  especially  if 
planted  at  times  when  frost  occurs.  In  general, 
however,  as  geimination  requires  air  and  heat, 
the  seeds  should  not  be  more  than  covered  with 
the  soil. 

Watering,  This  process  is  often  necessary, 
especially  in  horticulture,  as  a  means  of  nourish- 
ment to  gi'owing  plants,  especially  as  &  support 
to  newly  transplanted  vegetables,  and  for  clean- 
ing the  leaves  and  destroying  insects.  Water 
should  never  be  thrown  over  the  leaves  of 
plants  when  the  sun  shines.    Indeed,  watering 
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should  always  be  practised  either  in  the  evsning 
or  the  morning,  as  during  sunny  days,  the  sud- 
den evaporation  of  water  causes  a  chill  which 
is  fatal  to  vegetation. 

North  and  east  winds,  which  are  generally  chill 
and  dry,  are  most  inimical  to  vegetation,  and 
during  buch  times,  plants  in  the  open  air  should 
be  watered  with  circumspection.  The  process 
should  be  done  in  the  evening,  and  shelter  or 
matting  put  over  tender  plants.  While  south 
and  westerly  winds  prevail,  even  although  no 
rain  should  fall,  vegetables  are  not  in  such  need 
of  water,  as  the  air  at  those  times  is  full  of  mois- 
ture, and  the  soil  readily  absorbs  this  fluid  from 
the  air.  In  transplanting  vegetables,  a  liberal 
supply  of  water  is  necessary,  and  they  should  be 
shaded  from  the  sun ;  a  glass  bell  or  a  close 
frame  put  over  such  plants,  ser>'es  to  prevent 
too  great  an  evaporation  from  their  leaves,  and 
gives  time  for  the  roots  to  resume  their  action. 
In  lai^ge  rooted  and  hardy  plants,  the  superflu- 
ous and  bulky  parts,  and  even  portions  of  the 
small  rootlets,  may  be  dressed  away ;  but  in 
transplanting  smaller  and  more  delicately  rooted 
planta,  the  minute  fibres  should  be  carefully 
preserved,  and  placed  in  a  natural  position 
among  the  soft  mould.  It  is  in  the  action  of 
these  rootlets  chiefly,  that  the  vigorous  growth 
of  the  plant  depends.  In  transplanting  into 
pots,  the  general  practice  is,  to  begin  with  the 
smallest-sized  pot,  and  gradually  to  transplant 
into  others  larger,  as  the  plant  advances,  and  as 
the  object  may  be  to  produce  a  large  or  a  small 
plant.  In  the  case  of  balsams  and  tender  annuals 
this  may  require  to  be  done  three  or  four  times 
a  month,  till  the  plant  has  attained  its  full  size ; 
in  the  case  of  heaths>  not  more  than  once  a  yeai* 
or  seldomer. 

Pruning  is  the  amputation  of  branches  of  trees, 
in  order  to  repress  too  great  growth,  and  to 
direct  the  sap  to  other  branches.  Of  two  adjoin- 
ing and  equal  sized  branches  of  the  same  tree,  if 
the  one  be  cut  ofi;  that  remaining  will  profit  by 
the  sap  which  would  have  nourished  the  other, 
and  both  the  leaves  and  the  fruits  which  it  may 
produce,  will  exceed  their  natural  size.  If  part 
of  a  branch  be  cut  ofi^  which  would  have  car- 
ried a  number  of  fruits,  those  which  remain  will 
sit  or  fix  better,  and  become  larger.  The  objects 
of  pruning  them  may  be  the  promotion  of 
growth  and  bulk,  lessening  bulk,  modifying 
form,  promoting  the  formation  of  blossom  buds, 
enlarging  fruit,  adjusting  the  stem  and  branches 
to  the  roots,  renewal  of  decayed  plants  or  trees, 
and  removal  or  cure  of  diseases. 

Grafting,  This  is  a  process  applicable  to  all 
trees  and  shrubs,  and  even  smaller  plants,  and 
consists  in  inoculating  or  joining  one  branch  of 
a  species  to  another,  and  thus  producing  a  variety 
difierent  from  either.  A  grafted  tree  consists  of 
two  parts,  the  scion  and  the  slock.    The  scion 
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is  a  part  of  the  living  vegetable,  which  united 
or  inserted  in  a  stock  identifies  itself  with  it, 
and  gi'ows  then  as  on  its  natural  stem  and  roots. 
The  scion  and  stock  must  be  either  of  identical 
species,  or  of  the  bame  genera,  or  genera  of  the 
same  natural  family,  otherwise  the  graft  will 
not  succeed.  It  was  formerly  a  popular  opinion 
that  any  scion  would  succeed  on  any  stock. 
Thus  Pliny,  Varro,  and  Columella,  speak  of 
apples  and  vines  grafted  on  elms  and  poplars ; 
and  Evelyn  mentions,  that  he  saw  a  rose  grafted 
en  an  orange  tree  in  Holland.  The  ancients 
acknowledge,  however,  that  such  grafts  were  of 
very  short  duration ;  and  Professor  Thouin  re- 
marks, that  the  result  of  numerous  experiments 
made  by  him,  proves  that  if  any  one  of  these 
grafts  seems  at  first  to  succeed,  they  all  perish 
in  a  very  short  period. 

The  periods  of  the  movement  of  the  sap  in 
different  species  of  trees,  the  permanence,  or  time 
of  falling  of  their  leaves,  and  the  periods  of 
maturation  and  qualities  of  the  fruits,  are  cir- 
cumstances to  be  taken  into  consideration  in 
making  grafls. 

Grafting  may  be  performed  on  all  herbaceous 
vegetables  with  solid  stems.  Geoigina  roots 
are  frequently  grafted  in  this  country ;  and  in 
France,  melons  have  been  grafted  on  cucumbers, 
love  apples  on  potatoes,  and  cauliflowers  on  cab- 
bages. 

Grafting  may  be  performed  with  scions  of  the 
current  year's  shoots,  or  with  those  of  several 
years  growth.  The  stock  does  not  change  the 
character  of  the  species  of  the  scion  which  may 
be  grafted  on  it,  although  it  materially  affects 
the  quality  of  the  fruit.  Some  kinds  of  stocks 
are  more  adapted  for  grafting  than  others.  The 
great  art  of  grafting  is  to  unite  exactly  the  inner 
bark  of  the  scion  with  the  inner  bark  of  the 
stock,  and  thus  to  keep  them  in  contact,  till  a 
union  t^ikes  place. 

Whip  or  Umgtie  grafting.  To  effect  tills  pro- 
cess in  the  most  perfect  manner,  it  is  desirable 
that  the  top  of  the  stock  and  the  extremity  of 
the  scion  should  be  of  equal  diameter.  Hence, 
this  kind  of  grafting  can  be  performed  on  smaller 
stocks  than  any  other.  The  scion  and  stock 
being  cut  off  obliquely  at  cori-esponding  angles, 
as  near  as  the  operator  can  guess  them,  cut  off 
the  tip  of  the  stock  obliquely  or  nearly  hori- 
zontally, a  slit  is  now  to  be  made  nearly  in  the 
centre  of  the  sloped  face  of  the  stock  down- 
wards, and  a  similar  one  in  the  scion  upwards. 
The  tongue  or  w^edge-like  process,  forming  the 
upper  part  of  the  sloping  face  of  the  scion,  is  then 
inserted  downwards  in  the  cleft  of  the  stock, 
the  inner  barks  of  both  being  brought  closely  to 
unite  on  one  side,  so  as  not  to  be  displaced  in 
tying,  which  ought  to  be  done  immediately  with 
a  ribbond  of  bast  brought  in  a  neat  manner 
several  times  round  the  stock,  and  which  is  gene- 


rally done  from  right  to  left  when  the  acion  is 
placed  with  the  right  hand,  but  from  left  to 
right,  when  it  is  pkoed  with  the  left  hand.  The 
next  operation  is  to  clay  the  whole  over  an  inch 
thick  on  every  side,  from  abont  half  an  inch 
or  more  below  the  bottom  of  the  grafts  to  an 
inch  over  the  top  of  the  stock,  finishing  the  whole 
coat  of  clay  in  a  kind  of  oral  globular  foim, 
closing  it  effectually  about  the  scion  and  eveiy 
part,  BO  as  the  weather  or  light  may  not  pene- 
tcfite,  to  prevent  which  is  the  whole  intention 
of  claying.  The  Fseneh  method  of  graftii^  dif- 
fers from  the  English,  in  their  never  paring 
more  off  the  stock,  however  laxge,  than  the  width 
of  the  scion.  In  both  modes,  the  stock  ia  some- 
times not  shortened  down  to  the  graft,  but  a  few 
inches  left  to  serve  as  a  prop  to  tie  the  shootb 
proeeeding  from  the  scion,  or  even  to  admit  fd 
fastening  the  ligatures  used  in  the  opeiation 
nioro  securely. 

tn  deft  grafting^  the  head  of  the  atodc  ta 
branch,  which  may  be  two  or  three  inchea  In 
diameter,  is  first  cut  off  obliquely,  Mid  then  the 
sloped  part  ia  cut  over  h<mz<»taUy  near  the 
middle  of  the  slope ;  a  cleft  nearly  two  inches 
long  is  made  with  a  stout  knife  or  chisel  in  the 
crown  downwards,  at  right  angles  to  the  sloped 
part,  taking  cai-e  not  to  divide  the  pith.  This 
cleft  is  kept  open  by  the  knife.  The  scion  has 
its  extremity  for  about  an  inch  and  a  half  ent 
into  the  form  of  a  wedge ;  it  is  left  about  the 
eighth  of  an  inch  thicker  on  Uie  outer  or  hark 
side,  and  brought  to  a  fine  edge  on  the  inside; 
it  b  then  inserted  into  the  opening  prepared  for 
it,  and  the  knife  being  withdrawn,  the  stock 
closes  firmly  upon  it.  Two  or  moro  scions  may 
be  thus  grafted  into  the  same  stock. 

Crcwn  grafting  is  practised  chiefly  In  thick 
stocks,  shortened  branches,  or  headed  down  trees. 
In  this  operation  the  scion  is  inserted  between 
the  bark  and  the  wood,  and  it  is  most  suooeesfnl 
when  performed  later  than  the  others.  First, 
cut  or  saw  off  the  head  of  the  stock  or  braneh 
horizontally  or  level,  and  pair  the  stock  smooth. 
Then  cut  one  side  of  each  scion  flat  and  some- 
what sloping,  an  inch  and  a  half  long,  forming 
a  sort  of  shoulder  at  tlie  top  of  the  slope  to  rest 
upon  the  crown  of  the  stock  ;  then  raise  the 
rind  of  the  stock  with  the  ivory  wedge,  forming 
the  handle  of  the  budding  knife,  so  as  to  admit 
the  scion  between  it  and  the  wood  two  inches 
down;  which  done,  place  the  scion  with  the  cat 
side  next  the  wood,  thrusting  It  down  fiir  enough 
for  the  shoulder  to  rest  upon  the  top  of  the  stoek, 
and  in  this  manner  may  be  put  three,  four,  five, 
or  mora  scions  in  one  lai^  stock  or  branch. 

Sid^  grafting  difi^rs  from  whip  grafting,  in 
being  performed  on  the  side  of  the  stock  without 
bending  down.  It  is  practised  on  wall  trees  to 
fill  up  vacancies,  and  sometimes  in  order  to  have 
a  variety  (^  fruits  upon  the  same  tree.     Having 
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fixed  upon  those  parts  of  the  branches  where 
wood  is  wanting  to  fiimish  the  head  or  any  part 
of  the  trees,  slope  off  the  hark  and  a  little  of 
the  wood,  and  cut  the  lower  end  of  the  scions  to 
fit  the  part  as  near  as  possible  ;  then  join  them 
to  the  branch,  tie  them  with  bark,  and  clay 
them  over. 

In  a  month  affcer  any  of  the  operations  of  graft- 
ing,  it  may  be  ascertained  whether  the  scion  has 
united  with  the  stock,  by  observing  the  progress 
of  its  buds ;  but  in  general,  it  is  not  safe  to  re- 
move the  clay  for  three  months  or  more,  till  the 
graft  be  completely  cicatrised.  The  clay  may 
generally  be  taken  off  in  July  or  August,  and 
at  the  same  time  the  ligatures  loosened,  when 
the  scion  seems  to  require  more  room  to  expand ; 
a  few  weeks  afterwards,  when  the  parts  have 
been  thus  partiall*'  inured  to  the  air,  and  when 
there  is  no  danger  of  the  scion  being  blown  off 
by  winds,  the  whole  of  the  ligatures  may  be 
removed. 

If  the  stock  was  not  shortened  down  close  to 
the  graft  or  junction  of  the  scion  with  the  stock 
at  the  time  of  performing  the  operation,  it  may 
be  done  now,  or  as  soon  as  the  ligatures  can  be 
antirely  dispensed  with. 

In  particular  oases,  a  ligature  round  the  graft, 
or  a  stake  or  other  prop  for  the  shoots  of  the 
scion,  may  be  necessary  for  a  year  to  come,  to 
protect  against  winds,  or  a  bandage  of  moss  may 
be  kept  over  the  graft  to  preserve  moisture,  and 
encourage  the  expannon  of  the  parts  and  com- 
plete filling  up  of  the  wound. 

Scions  are  generally  taken  from  the  young 
shoots  of  last  summer's  growth,  and  from  the 
outside  lateral  branches.  They  should  be  ga- 
thered several  weeks  before  the  season  for  graft- 
ing arrives,  as  experience  has  shown  that  grafting 
may  most  successfully  be  performed  by  allowing 
the  stock  to  have  some  advantage  over  the  graft 
in  forwardness  of  vegetation.  It  is  desirable  that 
the  sap  of  the  stock  should  be  in  brisk  motion 
at  the  time  of  grafting. 

Grafting  clay  Is  pi-epared  either  from  stiff  yel- 
low or  blue  clay,  or  from  clayey  loam,  well  beat 
up  with  a  fourth  of  horse  dung  and  a  little  chop- 
ped hay.  The  French  and  Dutch  use  one  half 
fresh  cow  dung  free  from  litter,  and  one  half 
fresh  loam. 

Budding  or  grafting  hy  gems.  This  is  per- 
formed by  taking  an  eye  or  bud  of  a  liqueous 
plant  attached  to  a  portion  of  the  bark,  and  in- 
serting it  into  the  bark  of  another  stem.  This 
process  may  also  be  performed  with  herbaceous 
planta,  but  not  eo  successfully.  Budding  is  per- 
formed any  time  ticm  the  beginning  of  July  to 
the  middle  of  August,  regulated  by  the  time  at 
which  the  bud  is  formed  on  the  axillie  of  the  leaf 
of  the  current  year.  The  buds  are  known  to  be 
ready  by  the  shield  or  portion  of  bark  to  which 
they  are  attached  easily  parting  with  the  wood. 


They  should  be  gathered  in  a  cloudy  day,  or  in 
the  evening,  and  used  as  soon  as  possible,  although 
they  may  be  sent  to  a  considerable  distance,  pre- 
served in  moist  moss. 

In  cutting  off  the  bud,  insert  the  knife  half 
an  inch  below  it,  and  cut  upwards  a  slice  of  the 
wood  along  with  the  bark,  to  half  an  inch  above 
the  bud.  The  bud  being  thus  disengaged,  the 
woody  part  is  to  be  carefully  separated  from  the 
bark,  and  the  bud  examined,  to  ascertain  that  it 
is  sound  and  perfect.  A  horizontal  slit  is  next 
to  be  made  in  the  tree  or  stock  where  the  bud  is 
to  be  inserted,  and  then  another  slit  perpendicu- 
lar, cutting  in  both  oases  through  the  bark  into 
the  wood,  and  forming  an  incision  in  shape  of  the 
letter  T.  The  bark  in  the  perpendicular  slit  is 
to  be  gently  raised  a  little  from  the  wood  on 
each  side,  and  the  lower  portion  of  the  bark  of 
the  bud  slipped  into  the  opening;  the  upper 
portion  of  the  bark  is  next  to  be  cut  across  hori- 
zontally, corresponding  to  the  horizontal  cut  or 
upper  portion  of  the  T,  so  as  that  the  incised 
edge  of  both  barks  may  come  into  exact  contact. 
The  wound  is  now  bound  round  with  a  piece  of 
wetted  bast.  This  operation  is  sometimes  prac- 
tised by  reversing  the  incision,  thus  x* 

ScaUop  budding  is  performed  by  paring  a  thin 
tongue- shaped  portion  of  bark  ^om  the  stock, 
and  applying  the  bud,  without  divesting  it  of  its 
portion  of  wood,  so  as  that  the  barks  of  both 
may  exactly  fit,  and  tying  it  in  the  usual  way. 
These  buds  generally  adhere  in  a  fortnight  or 
three  weeks,  and  may  be  known  to  have  done 
so,  by  their  fresh  growing  appearance. 

Propagation  hy  cuttings.  This  process  is  ex- 
ceedingly simple  and  easy  in  the  case  of  many 
trees,  as  the  willows  and  poplars;  but  requires 
some  management  in  the  heaths,  myrtles,  and 
other  shrubs.  Cuttings  are  to  be  chosen  from 
the  side  shoots  of  plants,  especially  those  which 
show  a  tendency  to  droop  towards  the  ground, 
and  the  proper  time  for  doing  this  is  when  the 
sap  is  in  full  motion.  The  cuttings  should  con- 
tain a  portion  of  last  year's  wood,  or  of  wood  so 
far  formed,  and  after  it  has  assumed  its  proper 
brown  colour.  Cuttings  from  herbaceous  plants 
are  chiefly  taken  from  the  low  growths,  but  they 
will  also  succeed  occasionally  from  the  flower 
stems.  The  cuttings  sliould  be  prepared,  so  as 
that  the  lower  end  tenninates  in  a  joint  or  bud 
when  the  leaves  spring  out,  and  the  upper  leaves 
should  be  left  on  the  branch. 

In  plants  difficult  to  strike,  it  is  a  general 
practice  befoi*e  cutting  them  off  from  the  parent 
plant,  to  cut  a  ring  round  the  bark,  and  after 
remaining  on  the  parent  branch  for  a  short  time, 
till  a  callus  is  formed,  they  are  cut  off  below  the 
ring  and  inserted  into  earth.  Tender  cuttings, 
when  planted  in  pots,  should  be  placed  near 
the  sides,  not  in  the  middle,  with  their  lower 
ends  touching  the  bottom  of  the  pot,  or  resting 
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in  sand  or  gravel.  In  this  way  they  readily 
strike,  whereas,  if  planted  in  the  loam  in  the 
middle,  they  will  fail.* 

The  cuttings  should  not  be  inserted  to  a  great 
depth,  and  a  moderate  degree  of  heat,  mobture, 
and  light  is  preferable  to  any  excess.  A  glass 
frame  or  handbell  cover  promotes  their  striking 
very  considerably,  by  tending  to  promote  an  equi- 
Ubriam  of  atmosphere  and  temperature.  The 
degree  of  heat  necessary,  depends  upon  the 
nature  of  the  plants.  In  general,  cuttings  dur- 
ing the  process  of  striking  require  less  heat  than 
the  vigorous  parent  plant.  Cuttings  of  decidu- 
ous hardy  trees  taken  off  in  autumn,  should  not 
be  put  into  heat  until  spring,  but  should  be  kept 
dormant  like  the  parent  trees. 

Piping  is  a  mode  of  propagating  used  with 
herbaceous  plants  having  jointed  tubular  stems, 
and  has  been  already  described  when  treating  of 
the  Diatahus  and  other  garden  flowers. 


CHAP.  LVllI. 

DRYING   AND  PRESBRVINO   PLANTS  AND  VBOBTABLB 
SPECIMENS — ward's   PORTABLE   OONSERVATORT. 

The  formation  of  an  herbarium  of  dried  plants 
is  an  almost  essential  requisite  for  the  botanist, 
and  forms  an  interesting  and  highly  useiul  re- 
ference to  the  student  and  the  practical  cultiva- 
tor of  plants. 

The  following  directions  are  the  results  of  the 
experience  of  an  eminent  botanbt,  Dr  Givville. 

Plants  are  preserved  by  pkcing  them  between 
sheets  of  absorbent  paper,  and  then  submitting 
them  to  pressure  until  they  are  quite  dry.  To 
dry  plants  is  a  very  simple  operation ;  and  there 
are  collectors  who  seem  to  think  that,  if  all 
moisture  is  expelled,  nothing  more  can  reason- 
ably be  expected.  This,  however,  is  not  suffi- 
cient for  the  purposes  of  science.  The  botanist 
must  aim  not  only  at  retaining  as  much  as  pos- 
sible the  character,  but  the  original  beauty,  of 
the  plante  he  wishes  to  preserve.  Continental 
botanists,  especially  the  Germans,  are  celebrated 
for  the  beauty  and  completeness  of  their  speci- 
mens ;  and  the  black,  curtailed,  and  carelessly 
arranged  vegetable  remains  which  in  this  coun- 
try are  often  dignified  with  the  name  of  botani- 
cal specimens,  are  justly  regarded  by  them  as 
utterly  worthless,  and  would  equally  be  rejected 
by  every  one  anxious  to  form  a  valuable  collec- 
tion. 

Specimens  should  be  taken  (when  practicable) 
in  fine  weather,  and  free  from  external  moisture. 

They  should  be  in  a  perfect  state  of  growth, 
their  leaves  and  other  parts  uninjured.     When, 
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as  is  the  case  in  some  plants,  the  lower  sti 
leaves  differ  in  shape  from  the  upper  oncs^  and 
the  plant  is  too  laige  to  preserve  entire,  portioiis 
of  the  lower  parts  of  the  stem  with  the  leaTes* 
should  be  taken  separately :  if  the  root-leaves 
also  differ,  they,  too,  should  be  preserved.  In 
some  cases,  it  is  important  to  have  the  jrooDg 
shoot  with  its  fully  developed  leaves,  as  in  the 
genus  salix^  where  the  stipules  are  deciduous; 
and  also  in  the  genus  rubus^  where  the  leaves^ 
&c.  of  the  barren  surculi  are  moat  chanseteris- 
tic  In  short,  it  should  always  be  borne  in 
mind,  that  a  perfect  specimen  of  any  plant  in- 
cludes every  characteristic  part.  Bad  spectmeDS 
are  always  to  be  rejected,  unless  the  plant  is 
of  great  rarity.  Varieties  are  always  interest- 
ing, as  well  as  remarkable  states  and  monstrosi- 
ties, or  deviations  from  the  ordinary  arrange- 
ment of  any  of  the  parts.  In  regard  to  the 
of  specimens,  the  best  guide  is  the  paper 
generally  used  in  good  herbaria:  this  is  about 
seventeen  by  ten  and  a  half  inches.  No  speci- 
mens should  therefore  exceed  sixteen  inches  in 
length  by  nine  and  a  half  inches  in  breadth. 
Plants  under  this  size  should  invariably  have 
the  root  attached.  It  may  be  laid  down  as  a 
general  rule,  that  the  entire  plant  should  be 
taken,  if,  by  a  little  management,  it  can  be 
brought  within  the  above-mentioned  limits* 
Grasses,  carices,  and  plants  of  a  slender  habit, 
may  be  folded  once  or  twice  backwards  and  for- 
wards, if  necessary ;  and  long  slender  ferns,  &c^ 
may  in  this  manner  be  preserved  without  muti- 
lation. When  it  is  inconvenient  to  obtain  the 
root,  the  stem  should  be  separated  below  the 
insertion  of  the  root-leaves.  The  young  collec- 
tor is  reminded,  that  specimens  in  fruit  are  to 
be  selected  as  well  as  those  in  flower. 

The  apparatus  requisite  for  collecting  and  pre- 
serving plants  are. 

The  IXgger.  This  is  a  sort  of  trowel  seven  or 
eight  inches  long ;  the  spud  two  and  a  half  Inches 
long,  two  and  a  half  inches  wide  at  the  top,  nar- 
rowing gradually  to  two  inches  at  the  bottom, 
the  lower  angles  slightly  rounded.  It  should  be 
made  sufficiently  strong,  to  resist  considerable 
force  in  digging  out  plants  from  the  crevices  of 
rocks,  &c. 

The  Fcuculum  or  botanical  box.  The  diligent 
collector  will  find  it  convenient  to  have  his  boxes 
of  two  or  three  sizes.  One  of  them  should  be 
small  enough  for  the  pocket,  and  is  very  useful 
for  the  reception  of  small  and  delicate  plants* 
and  such  objects  as  demand  peculiar  care.  The 
principal  vasculum,  for  distinction's  sake,  we 
call  the  magnum.  It  should  not  be  less  than 
twenty  inches  long,  eight  or  nine  inches  wide, 
and  five  inches  deep,  having  a  strong  handle  at 
one  end.  The  form  most  strongly  recommended 
is  a  flattened  oblong,  convex  on  both  the  upper  and 
under  side,  the  curve  of  the  lid  beingsimilar  to  that 
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of  the  under  snrface.  The  magnum  is,  of  course, 
only  required  on  excursions  when  a  considerable 
number  of  specimens  are  desired .  On  such  occa- 
sions, it  is  indispensable,  if  the  collector  wishes 
to  bring  home  his  plants  m  a  satisfactory  state. 
In  boxes  intended  for  the  pocket,  and  in  them 
only,  the  common  concave  form  of  the  lid  may 
be  retained  with  advantage. 

The  Field-book,  This  may  be  carried  or  not, 
according  to  circumstances.  It  may  be  made  of 
any  size,  from  that  of  a  lai^  pocket-book  to  a 
folio,  and  is  in  fact  nothing  more  than  a  port- 
folio, containing  a  quantity  of  absorbent  paper, 
temporary  pressure  being  given  by  a  couple  of 
straps.  To  the  inner  edge  of  one  side  is  attached 
a  piece  of  oiled  silk,  as  well  as  to  each  end, 
which  serves  to  keep  the  paper  dry  in  case  of 
rain.  If  the  field-book  is  of  a  quailo  or  folio 
size,  it  may  be  slung  over  the  shoulder  by  a 
strap^  on  the  side  unoccupied  by  the  vasculum. 
The  great  use  of  such  a  book  is,  that  plants  hav- 
ing very  deciduous  flowers,  the  Veronica  eaaxailis 
for  example,  may  be  at  once  exposed  to  some 
degree  of  pressure.  Some  plants  also,  whose 
corollas  close  almost  immediately  after  being 
gathered,  such  as  those  of  the  different  species 
of  erythroicty  can  only  be  preserved  in  their  beauty 
by  being  placed  in  paper  on  the  spot.  In  a  long 
day's  excnraion,  where  the  harvest  is  likely  to 
be  abundant,  the  field-book  will  be  found  ex- 
tremely useful. 

Paper,  The  best  paper  for  the  process  of 
drying  plants  is  a  kind  known  by  the  name  of 
demy  grey,  with  a  tolerably  smooth  surface, 
eighteen  inches  long  by  eleven  inches  broad, 
which  is  the  size  found  by  experience  to  be  most 
convenient,  not  only  for  the  resident  but  the 
travelling  botanist.  It  may  be  purchased  for 
seven  or  eight  shillings  per  ream,  and  is  prefer- 
able to  common  blotting  paper,  in  being  very 
much  cheaper,  far  more  durable,  and  in  dr^dng 
more  rapidly  after  having  been  used — a  point  of 
considerable  importance,  especially  on  botanical 
excursions,  when  large  quantities  have  to  be 
dried  daily,  and  sometimes  under  very  disadvan- 
tageous circumstances.  A  limited  quantity  of 
very  thin  white  paper,  of  the  same  size  as  that 
described  above,  will  be  found  useful  in  pre- 
serving some  plants,  which  become  soft  and  flac- 
cid during  the  process  of  drying,  and  which  can- 
not be  transferred  from  one  sheet  of  paper  to 
another  without  injury.  The  corolla  of  viola 
luieay  for  example,  collapses,  if  removed  in  the 
ordinary  way,  after  a  day's  pressure.  By  plac- 
ing such  plants  at  first  within  the  sheet  of  thin 
paper,  the  whole  sheet,  plants  and  all,  can  be 
moved  when  the  drying  paper  requires  to  be 
changed,  without  their  being  disturbed. 

Boards,  Two  kinds  of  boards  must  be  pro- 
cured, both  of  which  should  be  exactly  the  size 
of  the  paper,  or,  at  most,  a  quarter  of  an  iBcfa 


larger  each  way.  Two  of  the  boards  should  be 
double  ones,  half  or  three-quarters  of  an  inch 
thick ;  each  double  board  being  composed  of  two 
thin  ones,  the  gi*ain  of  tlie  one  crossing  that  of 
the  other,  firmly  glued  together,  and  further 
secured  by  small  screws  along  the  edge,  at  inter- 
vals of  three  inches :  the  rest  of  the  boards,  say 
eight  in  number,  should  be  three-eighths  of  an 
inch  thick.  These  ten  boards  form  a  set,  and 
will  serve  fi>r  a  couple  of  reams  of  paper.  If 
the  collector  is  active,  he  will  require  several 
sets  of  boards,  and  paper  in  proportion. 

Press,  Some  botanists  employ  screw  or  other 
presses.  A  preferable  and  simpler  plan  is  to  use 
common  iron  weights,  or  a  squared  stone  hav- 
ing an  iron  ring  fixed  in  the  centre.  By  this 
means,  the  pressure  is  never  relaxed,  as  is  the 
case  with  the  screw-press.  In  preserving  bulky 
plants,  it  is  sometimes  difficult  to  equalize  the 
pressure.  Paper  folded  to  the  required  thick- 
ness, and  placed  on  each  side  of  the  stem,  is  fre- 
quently sufficient  for  the  purpose.  In  more 
difficult  cases,  a  sand-bag  or  two,  of  the  size  of 
the  paper,  may  be  used  with  advantage.  In 
travelling,  each  pareel  of  paper  containing  plants 
must  be  secured  by  three  strong  straps,  a  double 
board  being  placed  above  and  below,  and  in  this 
way  a  considerable  degree  of  pressure  may  be 
obtained.  When  the  botanist  is  stationary  for 
several  days  on  an  excursion,  or  even  resting  for 
a  single  night,  no  better  resource  can  be  desired 
than  a  few  heavy  stones.  A  weight  of  100  lbs. 
will  not  be  too  much  to  place  upon  each  parcel. 

A  pair  of  common  surgeon's  forceps  are  very 
useful  in  removing  small  plants  from  one  sheet 
of  paper  to  another.  A  second  pair,  as  well 
as  an  extra  knife,  will  be  provided  by  the 
experienced  traveller,  in  case  of  accidents.  If 
an  excursion  of  some  days  is  contemplated,  a 
good  supply  of  strong  cord,  and  several  spare 
straps,  should  not  be  omitted ;  and  every  pareel 
of  paper  should  be  completely  enveloped  in  oil- 
cloth (before  the  boards  are  strapped  on,)  to 
prevent  the  paper  or  its  contents  from  being 
injured  by  wet. 

The  botanist  being  now  provided  with  his 
material,  I  shall  suppose  him  to  have  commenced 
a  ramble  of  a  few  days.  He  has  already  been 
tempted  to  deposit  some  fine  specimens  of  very 
.common  plants  in  his  vasculum ;  but  let  not  this 
provoke  a  smile,  for  it  is  not  a  bad  rule  to  take 
even  a  very  common  plant,  when  a  remarkably 
fine  or  b^utiful  specimen  presents  itself.  But 
as  our  botanist  has  commenced  operations,  I  shall 
now  address  myself  to  him,  and  offer  a  few  hints 
for  his  guidance.  Be  very  particular  in  the 
first  place,  in  the  choice  of  specimens :  put  no- 
thing into  your  box  that  is  not  good  of  its  kind. 
Let  the  specimens  be  the  proper  size  for  preserv- 
ing, and  dispose  them  carefully,  so  as  not  to  in- 
jure each  other.      Clean  the  roots  before  vou 
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place  them  in  the  box,  and  wash  those  which 
have  been  gathered  in  muddy  places.  If  you 
have  been  very  successful,  and  your  box  begins 
to  show  symptoms  of  repletion,  sit  down  and 
revise  its  contents;  throw  away  the  inferior 
things,  and  retain  nothing  but  what  is  really 
worth  preserving.  You  w^ill  thus  bring  home 
your  collection  in  a  good  state,  although  you 
may  have,  perchance,  (no  uncommon  thing  in 
the  Scottish  Highlands,)  to  walk  a  dozen  miles 
to  your  quarters.  If  the  sun  is  very  powei-ful, 
cover  your  specimens  with  a  few  large  leaves,  or 
even  a  little  grass,  and  sprinkle  a  few  drops  of 
water  over  them.  Having  i-etumed  with  your 
treasures,  you  will  be  anxious  to  commit  them 
to  paper.  Provide  yourself  with  a  number  of 
slips  of  paper,  two  inches  long  by  one  inch 
broad,  with  a  slit  half  an  inch  in  length  cut  in 
tlie  centre,  and  have  your  knife  and  forceps  at 
hand.  Place  now  half  a  dozen  sheets  of  paper 
upon  one  of  the  double  boai'ds,  and  proceed  to 
lay  out  your  specimens;  one  or  more  on  the 
same  sheet,  according  to  their  size.  It  is  not 
desirable  that  the  branches,  leaves,  &c.,  should 
be  artificially  displayed  :  separate  them  slightly, 
if  they  require  it,  and  take  care  that  the  parts 
are  not  unnaturally  bent  or  folded.  Long  slen- 
der plants,  however,  that  require  to  be  folded, 
must  have  the  folded  extremity  passed  through 
the  slit  of  one  of  the  paper  slips,  which  will 
keep  the  parts  in  their  proper  position.  Lay 
down  your  specimens  (as  a  general  rule)  vfiih 
their  roots  towards  you,  and  as  you  place  five 
or  six  sheets  of  paper  upon  them,  arrange  the 
leaves,  &c.,  with  your  hand  or  the  forceps,  and 
then  proceed  with  other  specimens,  until  you 
liave  a  dozen  or  mora  slieets  of  them  an-anged. 
Cover  them,  then,  with  one  of  the  thin  boiu^s, 
and  begin  another  series,  and  so  on  until  all  your 
plants  are  secured.  Place  the  other  double  board 
upon  the  top,  and  submit  the  whole  to  pres8ui*e. 
The  above  directions  are  sufficient  for  the  pre- 
servation of  most  plants:  there  are  some,  hov^ 
ever,  which  demand  particular  treatment.  If 
the  specimens  are  woody,  or  verj--  thick  in  the 
stem,  a  slice  can  often  be  taken  from  the  back 
without  affecting  the  character  of  the  plant :  a 
portion  of  the  plant  may  be  removed  if  it  is 
densely  tufted ;  and  some  of  the  branches  of  the 
back  in  such  plants  as  hippoph&e  rhamnaidesy 
pranus  8pino8<iy  &c.  Robust  plants  that  yield 
but  slightly  to  pressure,  sicUiee  armerta  for  exam- 
ple, and  others  which  do  not  yield  at  firat  to 
pressure,  require  a  thin  board  to  be  placed  be- 
tween every  slieet  of  specimens.  The  stone-crop 
tribe  must  be  plunged  for  some  minutes  into 
boiling-hot  water,  and  then  pressed  between 
coarse  napkins  until  the  external  moisture 
be  removed,  before  they  are  committed  to 
paper :  unless  Uiis  be  done,  the  plants  will  live 
Vor  a  month  under  pressure,  and  the  loaves  die 


and  fall  off  by  degrees.  Aquatic  plants  should 
also  be  freed  from  external  moisture  by  msaiu 
of  napkins,  and  the  same  plan  may  be  advanta- 
geously resorted  to  when  speoimens  are  coHectod 
in  wet  weather,  which  is  sometimes  ineTitable. 
Orchideous  plants  must  be  subjected  to  gnat 
pressure,  and  ought  to  be  dried  very  rapidly: 
scarify  the  back  of  the  stem,  and  the  midrib  oo 
the  back  of  each  leaf  with  a  knife,  in  order  that 
the  juice  of  the  plant  may  have  an  outlet  by 
wliich  to  escape :  separate  the  flowers  also,  1^ 
inserting  small  pieces  of  paper  between  them. 
When  plants  have  large  and  delicate  oorollas, 
place  a  piece  of  thin  paper,  somewhat  Lugger  thaa 
the  corolla,  above  and  below  it,  to  remain  until 
the  specimens  are  dry.  The  quantity  of  papa 
to  be  placed  between  each  slieet  of  specimms 
will  vary  according  to  dreumstances.  For  plants 
of  a  thin  texture,  and  containing  little  moistvre, 
five  or  six  sheets  are  sufficient;  but  more  is 
necessary  for  succulent  kinds,  for  aquatic  plants 
and  for  plants  in  general,  when  gathered  in  wet 
weather ;  likewise  for  woody  and  robust  apect- 
mens. 

In  regard  to  the  frequency  with  which  the 
paper  ought  to  be  changed,  this,  for  ordinaiy 
plants,  is  a  daily  operation,  and  ought  on  no 
account  to  be  omitted,  until  they  are  vjery  nearly 
dry.    Aquatic  and  very  succulent  plants  should 
be  transferred  to  dry  paper  twice  a-day ;  and  the 
species  of  sedum^  &c.,  which  have  been  plunged 
into  hot  water,  several  times  during  the  firat  and 
second  days,  as  the  moisturo  is  given  out  very 
rapidly.    Change  the  paper  in  which  orchideous 
plants  are  drying  twice  a-day,  and  let  it  also  be 
well  heated.    If  you  are  stationary^  and  have 
plenty  of  paper,  slender  plants,  like  many  of  the 
grasses,  &c.,  and  others  containing  very  litth 
moisture,  like  myatoUs  eollina  and  vereieoiior,  &e. 
may  be  allowed  to  remain  in  the  paper  aftei 
having  received  a  single  change,  until  they  ais 
dry,  tw^o  or  three  extra  sheets  being  placed  be- 
tween the  specimens.    In  giving  younpecimens 
Uieir  fii-st  change  of  paper,  you  will  not  omit  to 
rectify  any  mistake  in  tlieir  dispontion,  and 
place  those  leaves  right  tliat  have  been  acci- 
dentally folded,  &c. 

On  the  second  day  of  your  excursion,  you  wiO 
have  a  quantity  of  damp  paper  on  your  hands. 
In  some  places  it  is  easy  enough  to  get  it  dried, 
but  in  the  little  inns  of  mountainous  districti^ 
the  difficulty  of  getting  several  reams  of  damp 
paper  dried  daily,  at  first  sight  appears  insnr^ 
mountable.  Nothing,  however,  is  more  readily 
effected,  provided  you  wait  upon  yourself.  Hav- 
ing brought  a  roll  of  thick  cord  (and  a  score  of 
strong  nails  in  case  tliey  should  be  wanted,)  fix 
one  end  of  the  cord  to  the  roof  of  the  kitchen, 
and  carry  it  backwards  and  forwards  along  the 
roof  as  many  turns  as  you  require.  Hang  yov 
paper  on  tliese  ropes  in  parcels  oi  a  £ew  ^eets 
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before  you  leave  your  quarters  in  the  morning, 
and  by  Uie  time  you  want  them  in  the  evening 
they  will  be  thoroughly  dry.  Another  set  may 
be  dried  during  the  night. 

As  the  plants  become  dry,  they  may  be  ar> 
i-anged  close  together,  but  so  as  not  to  touch 
each  other,  on  single  sheets  of  perfectly  dry 
paper,  and  kept  in  parcels  by  themselves.  When 
a  considerable  number  of  plants  are  in  process  of 
drying,  those  in  the  different  stages  of  the  pro- 
cess ^ould  be  kept  apart  from  each  other,  in 
order  that  tlie  desiccation  of  the  more  advanced 
specimens  may  not  be  retarded  by  the  juxtaposi- 
tion of  those  more  recently  collected. 

Invariably  attach  labels  to  your  specimens, 
mentioning  the  particular  station,  the  date  of 
collection,  elevation  above  the  sea,  (as  nearly  as 
it  can  be  estimated,)  the  geological  formation  of 
the  locality,  and  any^additional  information  that 
may  be  interesting. 

Many  cryptogamous  plants  do  not  necessarily 
require  the  same  care  when  first  collected  as 
those  abbut  which  I  have  been  speaking,  as  they 
can  be  relaxed  by  moisture  and  prepared  at  any 
subsequent  period.  They  will,  perhaps,  lose 
somewhat  of  their  original  bright  colour ;  but 
this  is  of  trifling  importance,  if  the  great  saving 
of  time  to  the  collector,  especially  in  foreign 
countries,  he  considered. 

Motses  and  hepoHtxg  may  be  gathered  in  tufts, 
or  masses  of  considerable  size,  always  selecting 
such  as  are  in  fructification.  If  the  stems  or 
roots  are  loaded  with  mud  or  soil,  they  should 
be  well  washed.  The  tufts  are  then  to  be  placed 
between  sheets  of  coarse  paper,  and  dried  under 
a  moderate  pressure,  after  which  they  may  be 
packed  like  other  plants.  In  subsequently  pre- 
paring specimens  for  the  herbarium,  a  greater 
pressure  will  be  required. 

lAchens  may  be  treated  like  mosses,  at  least 
such  kinds  as  admit  of  pressure.  Those  species 
which  form  a  close  crust  on  rocks,  trunks  of 
trees,  Ike*,  and  which  can  only  be  obtained  along 
with  a  portion  of  the  substance  on  which  they 
grow,  should  be  wrapped  separately  in  paper, 
like  minerals,  and  packed  into  a  box. 

Algm  or  sechtceeds  are  preserved  in  a  rough 
state  with  much  facility,  and,  on  account  of  the 
increasing  interest  which  attaches  to  them,  should 
be  assiduously  collected  in  foreign  countries, 
especially  in  the  southern  hemisphere.  They 
would  be  taken,  if  possible,  with  the  root,  and 
will  often  be  found  in  the  highest  state  of  per- 
fection thrown  on  shore  by  the  tide.  All  kinds 
should  be  taken,  from  the  smallest,  to  the  laigest 
manageable  size ;  avoiding  those  specimens  which 
are  battered,  or  in  a  state  of  decomposition. 
Spread  them  on  the  ground,  or  in  an  outhouse 
to  dry,  without  washing  them  in  fresh  water,  in 
bet,  just  as  they  are  gathered  ;  and  when  they 
are  quite  dry,  pack  them  without  pressure  into 


a  box,  mixing  a  few  small  branches  with  them, 
to  prevent  them  from  being  pressed  too  much 
together,  in  case  of  damp  on  the  voyage. 

For  the  preservation  of  fruits  and  other  bota- 
nical specimens  in  the  moist  state,  Professor 
Christison  says,  that  after  numerous  experi- 
ments made  for  a  series  of  yeara  with  various 
fluids,  he  finds  none  which  serve  so  well  to  pre- 
serve both  the  consistence  and  colour  of  fruits, 
leaves,  and  flowers,  as  a  concentrated  solution  of 
common  salt.  The  solution  should  be  made  with 
the  aid  of  a  boiling  heat,  otherwise  it  can  with 
difficulty  be  obtained  sufficiently  concentrated. 
When  articles  are  to  be  sent  to  a  distance,  as 
when  specimens  are  transmitted  from  hot  cli- 
mates to  this  country,  the  best  mode  of  putting 
them  up  is  to  preserve  those  which  are  of  small 
size  in  green  glass  bottles,  such  as  are  used  for 
pickles,  to  fill  the  bottles  with  the  solution,  and 
to  secure  the  corks,  previously  well  dried,  with 
a  thick  covering  of  some  resinous  substance,  and 
cloth  tied  over  all.  But  the  cheapest  and  most 
effectual  mode  for  larger  articles,  and  indeed  for 
botanical  specimens  generally,  is  to  sew  up  each 
in  doth  of  any  kind,  with  a  wooden  label  at- 
tached to  it,  and  numbered  by  branding,  and  to 
put  the  whole  in  a  barrel,  containing  the  solu- 
tion of  salt,  and  of  such  size  that  the  specimens 
are  loosely  packed,  and  yet  cannot  easily  change 
their  position.  He  has  frequently  received  spe- 
cimens sent  in  this  way,  in  a  state  of  complete 
preservation,  from  Ceylon,  the  Isle  of  France, 
and  the  West  Indies,  although  four  or  dx  months 
elapsed  before  they  reached  th^r  (destination. 

Specimens  which  are  to  be  preserved  for  demon- 
stration should  be  immersed  for  a  month  or 
upwards  in  the  saline  solution  before  they  ai-e 
finally  put  up.  The  solution  should  then  be 
changed,  partly  because  it  is  usually  somewhat 
coloured,  but  partly  also  because  it  is  rendered 
too  diluted  in  consequence  of  the  juices  of  the 
vegetable  passing  out  by  exosmosis.  The  last 
solution  should  be  filtered.  It  is  often  found 
difficult  to  confine  the  salt  in  the  preparation 
jar.  The  most  effectual  method,  where  the 
mouth  of  the  jar  does  not  exceed  two  inches  or 
two  inches  and  a  half  in  diameter,  is  to  leave  a 
space  of  half  an  inch  or  more  at  the  top  with- 
out fluid,  to  clean  and  dry  the  lip  of  the  jar 
thoroughly,  to  drop  melted  sealing-wax  on  the 
upper  surfiice  of  the  lip,  so  as  to  form  a  uniform 
ring  over  it,  to  place  over  the  mouth  a  watch- 
glass  of  such  size  as  to  cover  the  whole  lip,  or 
even  to  overhang  it  a  little,  to  press  this  gently 
down  with  one  finger,  and  to  fuse  the  wax  be- 
tween the  lip  of  the  jar  and  the  watch-glass,  by 
moving  a  large-spirit  lamp  flame  around  the 
edge.  Ailer  the  whole  ring  of  wax  1b  thoroughly 
melted,  the  pressure  must  be  kept  up  till  the 
glass  cools  and  the  wax  concretes.    The  glass 

never  cracks  in  this  operation,  if  carefuUy  per- 
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fonned ;  but  occasionally  the  watch-glass  cracks 
on  cooling.  Sometimes  the  watch-glass  becomes 
displaced  after  a  time ;  but  this  inconvenience  is 
of  little  moment,  as  an  adroit  person  may  easily 
restore  it  in  two  minutes.  Where  the  mouth  of 
the  jar  is  larger,  the  most  effectual  plan,  and  at 
the  same  time  the  easiest,  is  to  tie  one  layer  of 
sheet  caoutchouc  over  it  in  the  usual  way  for 
anatomical  preparations.  The  caoutchouc  should 
be  stretched  over  the  jar,  but  not  strongly,  by 
one,  or  still  better  by  two  persons,  while  another 
secures  round  the  neck  two  or  thi'ee  folds  of  stout 
twine  as  a  temporary  ligature.  A  thinner  twine 
is  then  drawn  steadily  and  tightly  round  three 
or  four  times  above  the  former,  care  being  taken 
not  to  cut  the  caoutchouc. 

Solution  of  salt  is  comparatively  inapplicable, 
however,  where  the  firuit  is  very  pulpy, — in  such 
fruits,  for  example,  as  solatium  lyccpersicum,  or 
lemons  and  oranges ;  because  the  fruit  shrivels 
by  exosmosis  of  its  fluids.  Diluted  pyroligne- 
ous  acetic  acid,  diluted  to  the  density  of  1008, 
sometimes  answer  well  in  such  circumstances ; 
but  after  a  few  years  the  texture  of  the  speci- 
mens becomes  so  pulpy  and  brittle,  as  not  to 
admit  of  their  being  handled,  and  most  colours 
are  in  no  long  time  more  or  less  altered.  Spirit, 
which  is  most  generally  used,  speedily  renders 
all  colours  slike  brown  ;  but  is  probably  better 
for  delicate  specimens  which  may  be  subjected 
to  minute  dissection. 


PLANT  CASE  FOR  GROWING  PLANTS 
IN  AN  ISOLATED  ATMOSPHERE. 

This  apparatus  was  originally  invented  by  Mr 
Ward  of  Wellclose  Square,  London,  and  pro- 
mises to  be  a  useful  and  elegant  portable  con- 
servatory to  the  lovers  of  plants  residing  in  a 
crowded  city. 

In  consequence  of  the  vitiated  atmosphere  of 
large  cities,  even  the  most  common  plants  and 
flowers  wither  and  die  away  within  a  very  short 
period.  Drs  Turner  and  Christison  have  ascer- 
tained, that  it  is  not  simply  to  the  diffusion  of 
smoke  through  the  air,  but  to  the  presence  of 
sulphurous  acid  gas  generated  in  the  combustion 
of  coal,  that  the  mischief  is  to  be  ascribed.  When 
added  to  common  air,  even  in  the  proportion  of 
one  ten-thousandth  part,  this  gas  was  found  sensi- 
bly to  affect  the  leaves  of  growing  plants  in  ten 
or  twelve  hours,  and  killed  them  in  forty-eight 
hours  or  less.  The  effects  of  hy droclilori  or  muri- 
atic acid  gas  were  still  more  powerful,  it  being 
found  that  the  tenth  part  of  a  cubic  inch  in 
20,000  volumes  of  air  manifested  its  action  in  a 
few  hours,  and  entirely  destroyed  the  plant  in 
two  days.  Both  these  gases  acted  on  the  leaves, 
affecting  more  or  less  their  colour,  and  withering 


and  crisping  their  texture,  so  that  a  gentle  touch 
caused  their  separation  from  the  foot  stalk,  and 
both  exerted  thb  injurious  operation  when  pre- 
sent in  such  minute  proportions  as  to  be  whollj 
inappreciable  by  the  animal  fienses.  In  this  way 
vegetation  isaffected  in  the  vicinity  of  some  manu- 
factories, around  acireumference  of  fuUy  one-thiid 
of  a  mile.  After  having  suffered  considerable 
injury  from  these  acid  gases,  the  plants,  if  re- 
moved in  time,  will  recover,  but  with  the  loss 
of  the  foliage.  Hence,  in  vegetation  carried  on 
in  a  vitiated  atmosphere,  the  plants  are  lardy 
instantaneously  destroyed,  but  only  blighted  for 
the  season.  In  the  following  spring,  vegetation 
again  oommences  with  its  accustomed  luxuri- 
ance ;  and  as  in  many  situations  there  is  aft 
that  season,  and  throughout  the  summer,  a  dimi- 
nution in  the  number  of  coal  fires,  there  will  be 
a  proportionate  decrease  in  the  quantity  of  dde- 
terious  gases,  and  consequently  less  injury  wiQ 
be  done  to  plants.  In  winter  too,  when  the 
atmosphere  is  at  its  worst,  deciduous  plants  are 
protected  from  its  noxious  operation,  by  a  sus- 
pension of  their  vegetative  powers  while  ever- 
greens  ai'e,  on  the  other  hand,  constantly  exposed 
to  its  action.  Accordingly,  in  London  and  other 
laige  towns,  especially  in  manufacturing  cities, 
vegetation  is  almost  entirely  destroyed.  It  was 
in  order  to  protect  his  favourite  flowers  from  the 
baneful  influence  of  the  city  atmosphere,  that 
Mr  Ward  contrived  to  inclose  them  in  a  limited 
atmosphere,  and  he  found  that  plants  continued 
to  grow  in  this  confined  condition  as  vigorously 
and  as  freslily  as  in  the  iree  air  of  the  country. 
The  late  Mr  Ellis  of  Edinburgh  thus  describes 
a  plant  case  constructed  for  him  after  the  model 
of  Mr  Ward's: 

It  is  composed  of  thi^ee  parts ;  the  stand,  the 
box,  and  the  glass  roof  or  cover.  The  stand  b 
one  foot  ten  inches  in  height,  the  box  eight  and 
a  half  inches,  and  the  cover  one  foot  seven  and 
a  half  inclies,  making  the  total  height  four  fe^ 
two  inches.  The  stand  on  which  the  box  rests 
is  made  of  mahogany,  and  supported  on  four 
legs  funiished  with  movable  castors.  The  box 
contains  the  soil,  and  is  made  of  well  seasoned 
mahogany,  previously  steeped  for  a  fortnight  in 
Kyan's  preservative  composition.  It  is  a  paral- 
lelogi'am,  three  feet  long,  and  one  and  a  half  feet 
broad ;  its  sides  are  one  and  a  half  inches  thick, 
mitred  and  dove-tailed  at  the  comers ;  the  bot- 
tom of  the  box  is  of  Honduras  maliogany,  one 
inch  thick,  and  is  formed  of  numerous  small 
pieces,  framed  and  flush  pannelled,  and  so  ar- 
ranged as  best  to  resist  the  yielding  of  the  wood 
in  consequence  of  the  mass  of  moist  earth  which 
it  has  to  bear.  To  give  it  greater  strength,  two 
cross  or  tie  pieces  stretch  firom  side  to  side,  and 
are  dove-tailed  into  the  sides.  They  are  placed 
at  equal  distances  from  the  two  ends,  and  thus 
divide  the  box  into  three  compartments,  but  ae 
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they  have  larg^  open  spaces  at  the  bottom  and 
through  their  centres,  they  permit  the  moistare 
to  percoUte  freely  through  the  whole  of  the  soiL 
The  bottom  being  properly  fitted,  is  fixed  to 
the  sides  by  brass  screws;,  and  other  brass  bands 
at  the  comers  and  bottom  are  fixed  on  with 
bi'ass  nails,  no   iron  being   used  in  any  part. 
Along  the  upper  edge  of  the  box  a  groore  is  sunk 
to  receive  the  lower  edge  of  the  glass  roof,  which 
rests  securely  in  it.     This  groove  is  lined  with 
load,  its  inner  lip  is  one-sixteenth  of  an  inch 
lower  than  the  outer,  and  at  each  end  is  a  notch 
one-eighth  of  an  inch  only  above  the  bottom  of 
the  groove,  to   allow   the   condensed  moisture 
which  trickles  down  the  inside  ot  the  glass  to 
flow  back  to  the  soiL    Instead  of  lead,  the  lining 
of  this  groove  should  be  of  brass,  which  would 
prevent  the  galvanic  action  which  arises  from 
the  contact  of  the  two  different  metals.    The 
glass  cover  which  fits  on  to  this  box  is  framed 
of  brass,  into  which  common  or  plate  glass  is 
accurately  fitted.    It  is  furnished  with  a  door 
on  one  side,  also  fitted  close,  but  admitting  of 
being  easily  opened  when  required.    Along  the 
top  of  the  roof  inside,  two  brass  rods  extend, 
from  which  small  pots  containing  plants  may  be 
suspended.     The  whole  of  the  frame  work  is 
well  fitted  and  nicely  put  together,  so  as  to  pre> 
elude,  as  far  as  could  well  be  done,  all  interchange 
between  the  air  in  the  case  and  that  in  the  room. 
The  conservatory  being  thus  prepared,  its  bottom 
was  covered  with  broken  potsherds  to  the  depth 
of  two  inches,  over  which  was  spread  an  inch  of 
very  turfy  loam.    The  remaining  space  in  the 
box  was  filled   with  soil,  composed  of  equal 
parts  of  peat  and  loam,  with  which  a  portion  of 
rough  white  sand,  amounting  to  about  one*twen- 
tieth  part,  and  free  from  iron,  was  mixed.   After 
being  planted,  between  three  and  four  gallons 
of  water  were  freely  showered  over  the  tops  of  the 
plants  from  a  fine  rosed  watering  pot.    This  was 
continued  till  the  water  ran  freely  fi'om  two  holes 
made  in  the  bottom  of  the  box  for  that  purpose. 
After  draining  for  twenty-four  hours,  the  holes 
were  tightly  fitted  with  corks,  and  the  glass  roof 
or  cover  was  then  put  on.    The  plants  were 
chiefly  exotics,  from  vanous  regions  of  the  globe, 
among    which    were    the    dwarf   palm,    aloe, 
rhododendron,  cycas,    pitcher  plant,    gentian, 
primrose,  lycopodinm  stoliniferum,  saraceniie, 
&c.    The  case  with  its  plants  was  then  placed 
at  the  window  allotted  for  it,  which  had  a 
southern  aspect,  with  the  morning  sun  for  seve- 
ral hours  daily.    During  the  sunny  part  of  the 
day,  the  temperature  within  the  case  was  several 
degrees  higher  than  that  in  the  room,  while  in 
the  absence  of  sunshine,  or  when  a  fire  was  kept 
up,  the  temperature  of  the  room  was  highest. 
At  other  times,  when  neither  sun  nor  fire  pre- 
vailed, the  temperature  within  and  without  the 
case  rose  and  fell  simultaneously.    At  no  period 


of  the  winter  did  the  temperature  of  the  room 
fall  to  the  freezing  point,  nor,  it  is  believed,  rise 
in  summer  higher  than  to  about  80^.    No  fresh 
water  was  given  during  the  whole  period  of  trial 
(twelve  months,)  nor  was  the  door  of  the  case 
opened,  but  to  remove  a  dead  leaf  or  plant  that 
had  damped  off.    Once  only  was  the  case  taken 
ofi^,  in  order  to  check  the  lycopodinm  stolinife- 
rum, vrhich  had  grown  so  luxuriantly  as  to  shade 
and  injure  the  other  plants.    At  the  end  of  the 
year,  all  the  plants  were,  with  a  very  few  ex- 
ceptions, in  full  vigour.     The  primroses   had 
flowered,  and  the  other  plants  had  increased 
more  or  less  in  size.    The  tropical  plants  were 
as  healthy  and  luxuriant  as  the  others,  though 
the  mean  temperature  was  comparatively  low. 
From  this   interesting  experiment,  it  appears 
that  a  confined  atmosphere,   by  retaining  the 
moisture  of  the  soil  and  preventing  evaporation, 
and  consequent  dissipation  of  moisture,  precludes 
the  necessity  of  a  periodical  supply  of  water. 
That  from  the  still  and  undisturbed  state  of  the 
air,  and  from  the  limited  extent  of  the  evaporar- 
tion,  less  heat  is   necessary  even   for  tropical 
plants,  and  that  by  the  two  vegetative  functions 
somewhat  analogous  to  respiration  and  digestion, 
an  equilibrium  of  oxygen  and  carbonic  acid  gas 
is  preserved  in  the  atmosphere  surrounding  the 
growing  plants.   This  circumstance  will  be  better 
understood  by  a  reference  to  the  experiments  of 
De  Saussure,  which  were  communicated  to  the 
public   in   1797.     This   distinguished  chemist 
found  that  when  garden  peas,  which  had  attained 
to  the  height  of  between  three  inches  and  four 
inches,  were  placed  in  a  recipient  of  atmospheric 
air,  inverted  in  a  saucer  filled  with  water,  and 
then  set  aside  in  a  room  well  lighted,  but  which 
did  not  receive  the  direct  rays  of  the  sun,  they 
grew  well.    At  the  end  of  ten  days,  the  volume 
of  air  was  considerably  diminished,  its  purity 
greatly  impaired,  and  it  still  retained  ^  of  car- 
bonic acid.    Plants  of  mSntha  aqu&tica  effected 
similar  changes  in  the  air,  whilst  they  continued 
to  grow  in  the  shade :  whence  it  is  inferred  that 
plants,  like  animals,  continually  deteriorate  the 
air,  by  converting  its  oxygen  into  carbonic  acid 
gas,  when  they  vegetate  in  the  shade ;  a  result 
confirmed  by  many  experiments  made  by  Mr 
Ellis,  and  given  to  the  public  in  the  years  1807 
and  1811. 

In  prosecuting  liis  experiments  on  vegetation 
under  the  direct  influence  of  light,  M.  De  Saus- 
sure was  led,  with  others,  to  the  conclusion,  that, 
if  the  air  which  may  have  been  deteriorated  by 
the  growth  of  plants  in  the  shade  be  exposed  foi 
a  short  time  to  the  sun's  rays,  it  recovers  its 
former  purity.  In  his  Recherche^  Chimiques  eur 
la  V Agitation,  published  in  1804,  he  has  esta- 
blished this  position  by  numerous  experiments 
on  various  plants,  as  m^ntha  aqu&tica,  l^thrum 
salickria,  pinus  sylv^tris,  genev^nsis,  and  cdctus 
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opuntia.  These  plants  were  confined  in  glass 
vessels  of  atmospheric  air,  and  kept  for  eighteen 
or  twenty  hours  in  the  sliade,  or  in  perfect  dai'k- 
ness;  hut,  early  in  the  morning,  the  vessels  were 
taken  out  and  exposed  for  four  or  five  hours  to 
a  bright  sunshine ;  after  such  exposure,  the  air 
was  examined,  and  was  then  found  to  have  suf- 
fered no  change  whatever,  either  in  purity  or  in 
volume. 

By  other  experiments,  the  author  next  pro- 
ceeds to  show  that,  though  the  air,  when  thus 
exposed  to  light,  had  recovered  its  original  com- 
position, it  must,  during  the  experiments,  have 
undergone  successive  changes  of  deterioration 
and  renewal.  If  a  substance,  as  moistened  quick- 
lime, which  strongly  attracts  carbonic  acid, 
were  placed  in  the  vessel  with  the  growing 
plants,  the  volume  of  air  was  observed  to  dimi- 
nish, even  although  the  apparatus  were  placed 
in  sunshine :  the  air,  too,  when  analysed  on  the 
fifth  or  sixth  day  of  the  experiment,  afforded 
only  1^,  or  had  lost  jfive  per  cent  of  oxygen  gas ; 
whilst  similar  plants,  confined  in  another  vessel, 
but  without  lime,  produced  no  change,  either  in 
the  purity  or  volume  of  their  atmosphere.  Now, 
the  diminution  of  volume,  in  the  experiment 
with  lime,  shows  that  there  had  been  an  attrac- 
tion, and  consequently  a  formation  of  carbonic 
acid  gas ;  for  the  lime  which  produced  the  dimi- 
nution, acted  only  on  that  gas.  The  experi- 
ment, it  is  added,  shows  farther,  that  the  fonna- 
tion  of  carbonic  acid  gas  is  necessary  to  vegeta- 
tion, even  in  sunshine,  and  that  the  reason  why 
we  do  not  perceive  its  production  by  the  plants 
which  vegetate  without  lime  in  common  air,  is, 
because  they  then  decompose  it  in  proportion  as 
they  form  it  with  the  surrounding  oxygen. 

Thb  inference,  respecting  the  simultaneous 
formation  and  decomposition  of  carbonic  acid, 
derived  from  experiments  made  with  common 
air,  is  supported  by  others,  in  which  an  artificial 
atmosphere,  containing  about  seven  per  cent  of 
carbonic  acid  was  employed .  Plants  of  the  same 
species  as  those  before  mentioned  were  made  use 
of,  the  same  periods  of  alternate  exposure  in  the 
shade  and  in  sunshine  were  observed,  and  the 
same  times  allotted  for  the  duration  of  the  expe- 
riments. The  total  volume  of  air,  at  the  end  of 
the  experiments,  had  undergone  little  variation, 
but  its  composition  was  greatly  changed.  The 
carbonic  acid  gas  which  was  added  to  the  atmos- 
phere had  more  or  less  completely  disappeared, 
and  its  place  was  supplied  by  an  increase  of  oxy- 
gen gas,  so  as  to  rdse  its  proportion  from  twenty- 
one  to  twenty-four  or  twenty-six  per  cent.  In 
these  experiments,  therefore,  not  only  was  the 
carbonic  acid  naturally  formed  by  the  vegeta- 
tion of  the  plants  decomposed,  but  the  excess 
of  that  gas  which  was  added  to  the  atmosphere 
underwent  the  same  change ;  and  the  proportion 
of  oxygen  gas  was  consequently  increased  by 


five  or  six  per  cent  beyond  that  wliicli  oecuned 
in  the  experiments  with  common  air. 

From  the  results  of  these  experiments,  ve 
learn  that  plants,  like  seeds,  require  the  preaaott 
of  oxygen  gas  in  the  atmosphere  in  which  Ihcj 
grow,  and  like  them,  also,  convert  a  portion  of  it 
into  an  equal  volume  of  carbonic  acid  gas.  Tint 
conversion  is  alike  effected  by  their  growth  h 
the  shade  and  sunshine.  In  the  fom&er  ease, 
however,  the  presence  of  this  acid  gas  may  be 
readily  detected  in  the  residual  air  by  the  uaad 
tests;  but,  in  the  latter,  it  escapes  deteetioo, 
because  it  is  then  decomposed  as  soon  as  fbnned, 
by  the  joint  agency  of  the  plants  and  vJar 
light.  Under  a  bright  sunshine,  therefore,  the 
two  processes,  by  which  carbonie  scid  Is  alter- 
nately formed  and  decomposed,  go  on  simul- 
taneously ;  and  their  necessary  operation,  in  m 
far  as  regards  the  condition  of  the  air,  is  that  of 
counteracting  each  other.  Hence,  though  botii 
may  be  oonUnually  exercised  in  fisivourahle  d^ 
cumstances,  the  effects  of  neither  on  the  atmos- 
phere can  be  ascertained  by  ordinary  means ;  sad, 
consequently,  though  in  the  experiments  d  Tk 
Saussure  with  common  air,  the  prodnction  aod 
decomposition  of  carbonic  acid  by  plants  in  sm- 
shine  must  have  been  continuaUy  going  on,  ret, 
in  all  the  analyses  which  Ifp  made,  the  air  was 
found  unchanged,  either  in  purity  or  in  volniiie; 
in  other  words,  the  processes  of  formation  and 
decomposition  of  this  acid  gas  exactly  oonnter- 
balanced  each  other. 

Of  the  two  processes  which  have  been  now 
described,  each  may  be  considered  as  in  its 
nature  and  purpose  quite  distinct  from  the  other; 
hence,  their  effects  may  be  readily  distiiignislied; 
neither  do  they  necessarily  interfere,  when 
actually  working  together.  The  first,  or  deteri- 
orating, process,  in  which  oxygen  gas  is  ooa- 
sumed,  goes  on  at  all  times  and  in  all  dream- 
stances,  when  vegetation  is  active.  It  requires 
always  a  suitable  temperature  in  which  to  dis- 
play itself;  and  when  that  temperature  &lls 
below  a  certain  point,  which  is  very  variable  io 
regard  to  different  plants,  the  process  is  mom  or 
less  completely  suspended,  again  to  be  renewed 
when  the  temperature  shall  again  return.  This 
conversion  of  oxygen  into  carbonic  acid  is  as 
necessary  to  the  evolution  of  the  seed  as  to  the 
growth  of  the  plant,  and  is  all  that  is  required 
for  germination  ;  but  the  plant  requires  some- 
thing more,  for,  if  light  be  excluded,  vegetatioa 
proceeds  imperfectly,  and  the  plant  does  not 
then  acquire  its  proper  colour,  and  other  active 
properties  which  it  ought  to  have.  The  chief 
Cleans  by  which  the  consumption  of  oxygen 
gas  is  effected  are  the  leaves,  and  its  purpose,  in 
great  part  at  least,  seems  to  be  that  of  producing 
some  necessary  change  in  the  sap  during  its 
transmission  through  those  organs,  on  its  way 
from  the  vessels  of  the  wood  to  those  of  th« 
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inner  baik,  whereby  it  may  be  rendered  fit  for 
the  pnrpofles  of  nutrition  and  growth .  In  its  nature 
ancl  object,  therefore,  as  well  as  in  the  specific 
change  which  it  produces  in  the  air,  this  pro- 
cess closely  resembles  the  function  of  respira- 
tion in  animals,  and  may  thus  with  propriety  be 
deemed  a  physiological  process. 

The  second,  or  purifying,  process,  in  which 
oxyen  gas  is  evolved^  difiPers,  in  all  respects,  from 
that  which  has  just  been  described.  It  is,  in  a 
great  measure,  independent  of  temperature  ;  at 
least  it  proceeds  in  temperatures  too  low  to  sup- 
port vegetation,  provided  light  he  present,  an 
agent  not  required  for  germination,  nor  essen- 
tial to  vegetable  development.  The  organs  by 
which  this  process  acts  on  the  air  are,  as  before, 
the  leaves ;  not,  however,  by  changing  the  qua- 
lities of  the  sap  in  the  vessels  of  those  organs, 
but  by  producing  changes  in  the  chromule,  or 
colourable  matter,  in  their  cells,  to  which  it 
imparts  colour  and  other  active  properties.  In 
doing  this,  it  does  not  convert  the  oxygen  gas  of 
the  air  into  carbonic  acid;  but,  by  decomposing 
that  acid  gas,  restores  to  the  air  the  identical 
portion  of  oxygen  of  which  the  former  process 
had  deprived  it.  The  former  process,  carried  on 
by  the  agency  of  the  oxygen  gas  of  the  air, 
was  essential  to  living  action,  and  affected  the 
well-being  of  the  whole  plant;  that  exercised 
by  the  agency  of  light  is  not  necessary  to  life ; 
is  local,  not  general  in  its  operation;  and  is  cap- 
able of  proceeding  in  circumstances  and  under 
conditions  incompatible  with  living  action.  By 
withdrawing  the  air  altogether,  or  depriving  it 
of  oxygen  gas,  vegetation  soon  ceases  through 
the  whole  plant;  but  the  exclusion  of  light  from 
any  part  of  the  plant  affects  that  part  only;  and 
even  the  total  exclusion  of  that  agent  only 
deprives  the  plant  of  certain  properties  neces- 
sary to  its  perfection,  but  not  essential  to  its  life. 
These  differences  in  the  processes  by  which 
oxygen  gas  is  alternately  consumed  and  evolved, 
during  the  vegetation  of  plants  in  sunshine,  are 
so  manifest,  both  in  their  nature  and  effects,  as 
to  justify  the  ascription  of  a  name  to  tlie  latter 
process  distinct  from  that  given  to  the  former. 

Applying  these  views  to  the  subject  under 
consideration,  we  see  no  difficulty  in  compre- 
hending how  the  same  identical  volume  of  air 
in  the  plant  cases  of  Mr.  Ward  should,  for  so 
long  a  period,  serve  the  purposes  of  vegetation, 
without  becoming  foul  from  within,  or  receiving 
or  requiring  renewal  from  without.  Th^  expe- 
riments of  De  Saussure  furnish,  as  we  have  seen, 
examples  of  a  similar  kind;  and  supply,  at  the 
same  time,  the  desired  explanation.  The  daily 
depravation  and  subsequent  purification  which 
the  air  underwent  in  the  glass  vessels  of  that 
eminent  chemist,  must  be  equally  accomplished, 
under  similar  circumstances,  in  the  glass  cases  of 
Mr.  Ward,  that  is,  when  their  plants  are  simi- 


larly exposed  to  vegetate  alternately  in  sunshine 
and  in  shade.  And  as  the  former  found  the  air 
to  continue  for  many  days  together  unchanged, 
either  in  purity  or  in  volume,  when  so  treated ; 
so  must  the  air,  in  the  plant  cases  of  the  latter, 
preserve,  under  similar  treatment,  its  original 
composition  and  purity;  not,  however,  by  con- 
tinuing always  the  same,  but  by  simultaneously 
undei^oing  opposite  changes  in  sunshine,  or 
successive  changes  by  alternate  exposure  to  light 
and  shade,  which  mutually  counterbalance  each 
other.  Thus  the  deterioration  of  the  air,  occa- 
sioned by  vegetable  growth,  is  counteracted  *  by 
another  process,  necessary  to  the  perfection  of 
the  plant;  and,  amidst  the  vicissitudes  of  per- 
petual change,  the  atmosphera  of  these  cases  is 
maintained  in  a  dtate  of  nearly  uniform  compo- 
sition and  purity.  In  this  way,  the  same  air  by 
changes  of  composition,  like  the  same  water  by 
changes  in  its  state  or  condition,  may  be  made 
to  serve  over  and  over  again  the  purposes  of 
vegetation. 

There  is  one  circumstance  of  difference  in  the 
experiments  of  De  Saussure,  as  compared  with 
those  of  Mr.  Ward,  which  it  may  be  proper  to 
notice.  In  the  experiments  of  the  former  no 
soil  was  used,  but  only  a  thin  stratum  of  water, 
in  which  the  roots  of  the  plants  were  immersed, 
covered  the  surface  of  the  mercury,  over  which 
the  vessels  were  inverted.  In  the  cases  of  Mr. 
Ward,  the  plants  were  set  in  earth.  Now, 
vegetable  soil  is  known  to  deteriorate  the  air,  by 
forming  carbonic  acid  with  its  oxygen,  in  the 
same  manner  as  plants  do;  but  the  acid  gas, 
which  may  thus  be  produced,  was  found  by  De 
Saussure  to  be  decomposed  by  the  joint  agency 
of  the  plants  and  light,  like  that  produced  by 
ordinary  vegetation;  and,  consequently,  the  air 
suffered  no  permanent  injury.  Indeed,  an  ex- 
cess of  carbonic  acid,  not  exceeding  one-twelfth  of 
the  atmosphere  in  which  plants  were  confined, 
accelerated  their  vegetation  in  sunshine,  by  in- 
creasing the  proportion  of  oxygen ;  whilst  the 
smallest  doses  of  this  gas  proved  injurious  to  that 
process  in  the  shade. 

The  foregoing  facts  demonstrate  the  power  of 
light  to  decompose  carbonic  acid  gas  in  plants. 
This  decomposition,  however,  can  be  effected 
only  by  the  concun-ing  agency  of  the  light  and 
the  plant;  and,  whilst  the  acid  gas  is  decom- 
posed, the  plant  itself  acquires  a  tint  of  green ; 
so  that  the  evolution  of  oxygen  gas  by  the  plant, 
and  the  formation  of  its  green  colour,  always 
proceed  together.  Now,  as  the  chromule,  which 
imparts  colour  to  the  leaf,  is  lodged  in  the  cells 
of  the  parenchyme,  it  is  in  those  cells  that  we 
must  suppose  the  decomposition  of  the  acid  gas 
to  be  effected,  and  from  them  also  the  oxygen 
gas  must  proceed.  The  mode  in  which  this 
coloration  is  probably  accomplished  may  receive 
illustration  from  the  facts  which  follow.    The 
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'' coloui-able  piiiiciple,*'  or  ehromogen  of  Dr. 
Hope,  is  readily  extracted  by  water,  and  the 
colourless  infusion  which  is  thus  formed  becomes 
red  on  the  addition  of  an  acid,  and  green  on  the 
addition  of  an  alkali.  If  a  neutral  salt  be  dis- 
solved in  this  infusion  it  still  remains  colour* 
less ;  but,  if  this  salt  be  decomposed  by  electri- 
cal agency,  then  the  acid  and  alkaline  ingredi- 
ents, being  separated,  at  once  produce  their  red 
and  green  colours.  Now,  if  we  suppose  the 
carbonic  acid  gas,  which  enters  the  parenchyme 
of  the  leaves,  to  be  attracted  by,  and  to  combine 
with,  the  alkaline  matter  which  is  so  abundant 
in  those  qigans,  it  may  there  form  a  neutral  salt, 
and  whilst  this  neutral  state  continues,  the  leaf 
will  remain  colourless;  but  if  the  chemical  rays 
of  light,  acting  like  electricity  in  the  example 
before  given,  decompose  this  carbonate,  and 
cause  the  expulsion  of  its  acid  ingredient,  then 
the  alkali,  becoming  predominant,  will  produce 
its  usual  effect  on  the  xanthogen  of  the  leaf, 
and  its  chromule  will  in  consequence  be  ren- 
dered green.  In  order  to  maintain  this  green 
colour  in  the  leaf,  the  action  of  light  on  its 
saline  ingredients  must  be  regarded  as  in  con- 
tinual operation;  and  hence  its  exclusion,  by 
suspending  that  action,  is  followed  by  a  gradual 
loss  of  colour;  and,  as  the  carbonic  acid  gas  is 
no  longer  decomposed,  the  leaf  at  the  same  time 
ceases  to  afford  oxygen  gas.  The  colouration  of 
the  leaf,  therefore,  is  not  immediately  due  to  the 
evolution  of  oxygen,  nor  even  to  the  subtrac- 
tion of  carbonic  acid,  but  to  the  predominance 
of  alkaline  matter  which  that  subtraction  of 
acid  occasions;  consequently,  the  verdure  suc- 
ceeds to  the  decomposition  of  the  acid,  the  evi- 
dence of  which  is  afforded  by  the  expulsion  of 
oxygen  gas.  Hence,  to  speak  correctly,  we  can- 
not so  properly  say  that  the  green  leaf  affords 
oxygen,  as  that  it  becomes  green  when  that  gas 
is  expelled ;  and  thus  it  is,  that  the  decomposi- 
tion of  carbonic  acid  by  the  agency  of  light  gives 
rise,  at  once,  to  the  evolution  of  oxygen  gas, 
and  the  formation  of  the  green  colour  in  plants. 
The  invention  of  Mr  Ward  is  practicable  on 
the  simplest  scale,  and  may  be  adopted,  at  a 
trifling  expense,  by  any  person.  A  bell  glass  or 
crystal  bottle,  with  the  bottom  cut  away,  and 
fitted  over  a  wooden  box,  or  placed  over  a  com- 
mon flower  pot,  will  answer  perfectly  well. 
And  thus  delicate  plants  may  be  preserved  in 
perfection.  Succulent  plants,  or  those  that 
delight  in  a  moist  atmosphere,  will  succeed  best, 
while  those  plants  which  flourish  in  a  dry  soil 
and  air  are  apt  to  deteriorate.  The  growth  of 
minute  fungi,  too,  from  the  close  damp  atmo- 
sphere, also  affects  the  health  of  the  plants. 
Boxes  of  common  wood,  with  glass  above,  have 
been  constructed,  for  the  transportation  of  living 
plants  from  distant  countries.  This  plan,  there- 
fore, may  be  practised  to  any  extent,  or  adapted 


to  any  scale  of  expense,  mIiIcii  the  iiidiviJuaf 
may  find  it  either  convenient  or  desinble  to 
employ.    When  once  fitted  up,  the  appamtiis, 
be  it  either  small  or  large,  requires  scarcely  any 
farther  care  or  attendance.     No  iresh  watering 
or  airing  is  at  any  time  required ;  nor  is  any 
inconvenience  experienced  from  dust  and  litter, 
which  often  render  the  ordinary  mode  of  keeping 
plants  in  well-furnished  apartments  objectionable 
and  troublesome.    Farther,  as  the  plants  in  this 
apparatus  are  shut  off  from  all  oommunication 
with  the  external  air,  no  apprehension  of  their 
injuring  the  atmosphere,  even  of  close  rooms, 
can  be  reasonably  entertained.    The  only  con- 
dition, in  regard   to  attendance,  that  elaims 
observance,  is  an  occasional  exposure  to  light, 
perhaps  for  a  short  period  only  on  days  of  san- 
shine,  and  for  a  longer  one  when  the  li^ht  is 
more  feeble.    These  are  advantages  which  render 
the  method  easily  practicable  by  persons  of 
every  class ;  and  will  enable  those  who  are  con- 
demned to  live  in  a  smoky  atmosphere  to  refresh 
their  sight  with  specimens  of  healthy  vegetation 
within  their  own  abodes,  although  the  district 
around  them  should  exhibit  only  the  sickly  and 
stunted  forms  of  vegetable  existence. 

The  celebrated  Franklin,  who  looked  at  evety 
thing  with  the  eye  of  a  philosopher,  and  sought 
to  turn  to  some  useful  purpose  every  observation 
which  he  made,  in  recording  the  reviviscence  of 
some  common  flies  which  had  made  a  voyage 
from  Virginia  to  England  in  a  bottle  of  Madeira 
wine,  goes  on  to  state  that  a  plant  with  its 
flowers  fades  and  dies  if  exposed  to  the  air  with- 
out having  its  roots  plunged  in  a  humid  soU, 
from  which  it  may  draw  moisture  to  supply  the 
waste  of  that  which  it  exhales,  and  which  u 
continually  carried  off  by  the  air.    Perhaps,  he 
adds,  if  it  were  buried  in  quicksilver  it  might 
preserve  for  a  considerable  time  its  vegetable 
life  ;  and,  if  this  be  the  case,  it  might  prove  a 
commodious  method  of  transporting  from  distant 
countries  those  delicate  plants  which  are  unable 
to  sustain  the  inclemency  of  the  weather  at  sea. 

The  ingenious  suggestion  of  the  American 
philosopher  has  been  happily  realised  in  practice 
by  Mr  Ward,  in  a  way  much  more  simple  and 
efficient  than  that  which  Franklin  proposed. 
By  its  means,  the  rarest  and  most  delicate  plants 
have  been  transported  to  and  from  the  most 
distant  countries,  with  little  or  no  trouble  in 
regard  to  attendance,  and  scarcely  any  risk  of 
suffering  from  the  inclemency  of  the  weather  at 
sea.  He  has  thereby  conferred  on  the  botanist 
and  horticulturist  benefits  which  no  researches 
of  travellers,  however  successful,  nor  expendituro 
of  money,  however  great,  could  have  enabled 
them  otherwise  to  procure.  Instead  of  simple 
descriptions,  or  dried  specimens,  or  fine  pictures 
of  foreign  plants,  they  can  now  fix  their  eyes  on 
living  specimens  retaininff"  their  native  freshness 
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and  beauty,  and  posaessing  all  their  natural  and 
characteristic  properties.  Already  have  exchanges 
of  plants  between  distant  countries  been  carried 
on  to  a  great  extent ;  and  the  public  conserva- 
tories^ as  well  as  those  of  private  individuals, 
been  enriched  with  specimens  of  many  rare 
plants,  which  could  scarcely  have  reached  them 
by  any  other  means.    Thus,  under  the  modified 


conditions  with  regard  to  climate,  and  the 
renovating  processes  in  relation  to  water  and  air 
which  we  have  attempted  to  illustrate,  the 
botanist  and  horticulturist  may  be  said  to  have 
entered  on  new  and  unexplored  fields  of  vegetable 
research,  and  to  have  acquirad  the  means  of 
transporting  to  their  own  soil  the  varied  and 
most  delicate  plants  of  every  region  of  the  earth. 


DIRECTIONS  FOR  PRESERVING  SEEDS,  ROOTS,  BULBS,  &c. 


Sheds  of  all  kinds  should  be  gathered  in  dry 
weather,  and  kept  in  dry  airy  situations. 

Various  plans  have  been  proposed  for  pre- 
serving and  sending  home  seeds  from  foreign 
countries,  especially  from  moist  and  hot  cli- 
mates, such  as  packing  them  in  sugar,  salt,  tal- 
low, cotton,  saw-dust,  sand,  clay,  or  paper  The 
first  object  is  to  have  the  seeds  perfectly  dried. 
In  very  moist  climates,  the  larger  seeds  may  be 
dried  by  exposing  them  in  Leslie's  vacuum  along 
with  sulphuric  acid,  when  they  will  become 
quite  dry  in  a  week,  and  smaller  seeds  in  two 
days.  These  seeds  thus  dried,  may  afterwards 
be  preserved  for  a  great  length  of  time,  by  put- 
ting them  in  small  parcels  in  common  gray 
paper  and  airing  them  occasionally.  Very  small 
seeds,  berries,  and  oleaginous  seeds  may  be  kept 
in  sugar,  or  among  currants  or  raisins.  Seeds 
may  also  be  preserved  and  sent  to  a  distance,  if 
after  full  maturation  and  perfect  drying,  they 
are  enveloped  in  a  large  ball  of  loam  and  then 
baked  in  the  sun,  or  they  may  be  enveloped  in 
charcoal  or  any  other  dry  substance. 

Roots,  cuttings,  grafts,  and  perennial  plants 
in  genera],  may  be  kept  in  earth  or  moss  moder- 
ately moist  and  shaded  from  the  sun.  When 
they  are  to  be  sent  to  a  distance,  the  roots  or 
root  ends  are  to  be  stuck  into  balls  of  clay  or 
loam,  wrapped  round  with  moist  moss,  or  they 
may  be  stuck  into  potatoes  or  apples.  In  this 
way,  orange  trees  are  sent  from  Italy  to  any  part 
of  Europe  and  North  America  in  perfect  preser- 
vation; and  cuttings  will  thus  live  for  eight 
months  or  upwards.  Packing  and  transporting 
roots  of  plants,  or  entire  plants  in  a  dormant 
state,  for  short  journeys,  is  managed  by  the  enve  • 
loping  them  in  twisted  straw  covered  with  mats. 
If  for  a  longer  journey,  the  roots  are  covered 


with  moist  mould  and  moss,  but  very  moist 
moss  is  not  desirable,  as  it  occasions  mouldiness, 
and  rots  off  the  bark  of  the  roots  when  it  begins 
to  dry.  , 

Air  plants,  or  parasitical  orchideae,  may  be 
transported  safely  to  any  distance  by  being  packed 
loosely  in  moss,  and  put  into  boxes  so  cen- 
structed  that  the  plants  may  be  exposed  to  a  free 
admission  of  air,  but  protected  from  the  sea- 
water. 

Bulbs  are  best  preserved  and  transported  if 
packed  in  common  brown  paper  or  canvass  bags, 
having  been  previously  fi-eed  of  all  their  super- 
fluous moisture.  Dry  sand  is  a  good  medium 
for  placing  those  bulbs  in,  which  have  not  previ- 
ously been  dried  in  the  sun.  Minute  bulbs,  such 
as  those  of  ixias,  gladiolas,  &c.,  only  require  to 
be  folded  in  separate  parcels  without  any  previous 
preparation.  Terrestrial  orchideae  should  be 
transported  when  in  flower,  and  not  when  their 
roots  are  in  a  state  of  rest. 

Woody  seeds  or  capsules,  or  any  of  those  seeds, 
the  juices  of  which  are  liable  to  become  rancid 
soon  after  gathering,  should  be  buried  in  common 
mould  in  pots,  at  the  commencement  of  the  voy- 
age, and  they  will  thus  vegetate  before  its  ter- 
mination. Thus,  too,  camellia,  seeds  are  best 
transported  by  planting  them  in  pots  on  leaving 
China,  when  they  will  have  become  seedling 
plants  on  reaching  this  country.  Acorns,  and 
walnuts,  and  palms,  may  also  be  treated  in  this 
manner. 

Ripe  fruits,  such  as  apples  and  pears,  if  put 
into  stone  pipkins,  closely  covered  up,  and  placed 
in  cellars  where  the  temperature  never  falls  be- 
low 32**,  nor  rises  above  42**,  will  frequently 
keep  in  good  preservation  for  twelve  months. 

All  esculent  roots,  such  as  potatoes,  turnips. 
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eanoU,  and  parsnips,  ivliicli  it  is  desired  to  pre- 
serve trough  the  winter,  are  put  into  pita  in  n 
dry  sail  and  covered  over  with  three  or  four  feet 
of  mould.  In  this  way  also,  apples  and  grain 
in  some  countries  are  covered  up  in  a  dry  sandy 
soil,  and  are  found  to  keep  for  a  year.  Boots, 
brocoli,  celery,  and  other  vegetables,  may  also 
be  pieaerved  in  an  ice  house  during  the  win- 
ter,  by  placing  them  in  basketa  with  a  little 
straw  between  them  and  the  ice.    Before  nsing 


them  they  ebouH   be  slowly  thawed    id  eald 

Some  fruits  are  best  preserved  by  pulling  theui 
off  the  tree  before  they  are  quite  ripe.  This  U 
the  case  with  orangea  imported  into  this  coun- 
try, but  in  this  way  the  flavour  of  the  fruit  is 
greatly  lost. 

Grapes  and  other  fruits  have  been  preserved 
ever  winter  in  mild  climatea,  by  allowing  them 
to  hang  oD  the  trees  in  their  ripe  state. 


VICTOniA  REGIA,  THE  ROYAL  WATER-LILY. 


The  Victoria  Begis,  or  Gmt  Water-Lily,  baa  beeu 
with  eqnaltaata  and  propriety  dedicated  to  the  Queen. 
Sir  Bobert  Schombnr^  found  tbe  pbnt  in  Britdsh 
Guiana,  whoi  travelling  for  the  Boyal  Geogriiphical 
Society  of  Loudon,  and  his  nirraUve  of  the  disooverr 
is  lively  and  interesting: — "It  wu  on  the  Ist  of 
Janoaiy,  1S37,  while  contending  with  Uie  diCBcultie* 
that  nature  interpoeed  in  different  fonni,  to  stem  our 
progress  up  the  river  Bartdce  (Ut.  i"  SO'  N.,  Ion. 
52°  W.),  that  we  arrived  at  a  part  where  the  river 
eipanded  and  formed  a  onrrantkei  basin.  Some 
ol^ect  on  the  soathem  nttnnity  of  this  basin  at- 
tracted my  attention,  and  I  was  nnable  to  form  an 
idea  what  it  could  be ;  but,  animating  the  crew  to 
increase  the  late  of  their  paddling,  we  soon  came 
opposite  the  ohiect  which  bad  reised  my  curioiily, 
and,  behold,  a  vegetable  wonder  I  All  calamities 
were  foigotten ;  1  was  a  botanist,  and  felt  myself 
rewarded '.  There  were  gigaotia  leaves,  five  to  six 
feet  across,  flat,  with  a  broad  riio,  bgbt  green  above 


and  vivid  orimsDD  below,  floating  i^ion  the  w»ter; 
while,  in  ohuacter  witb  the  wondeifal  foliage,  I  saw 
luxuriant  flowen,  each  comietiiig  of  niuneroua  petak, 
passing  in  alternate  tint*  from  pure  white  to  rose 
and  pink.  The  smooth  water  was  covered  with  the 
bloeeonu ;  and  as  I  rowed  &om  one  to  tbe  otiier,  I 
always  found  something  new  to  adoiie.  The  flower- 
stalk  is  an  inch  thick  near  the  calyx,  and  etaddcd 
with  elastic  prickles,  about  three-qaacters  of  an  ind 
long.  When  expanded,  (ha  fonr-leaved  calyx  mea- 
■nres  a  foot  in  diameter,  but  is  ooocealed  by  the  ex- 
pansion of  the  hnndred-petalled  corolla.  This  beoDli- 
ful  ftowcr,  when  it  Gist  unfolds,  is  white,  with  a  piak 
cenbsj  the  colonn  spread  a>  the  bloom  increases  io 
age;  and,  at  a  day  old,  the  whole  is  rase-adonrad. 
A*  if  to  add  to  the  chann  of  this  noble  water-lily,  it 
diffiise*  a  sweet  scent." 

The  plant  was  £nt  flowered  in  this  coimtry  at 
ChatsWDcth,  by  Mr.  (now  6ir  Joseph)  Putoo. 
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APPENDIX. 


Thb  following  pages  contain  descriptions  of  the  figures  in  those  new  plates  added  to  this  edition, 
in  so  &r  as  not  already  described  in  the  previous  portion  of  the  work.  £7  a  reference  to  the 
Index,  or  List  of  Plates,  the  descriptions  of  the  remaining  figures  will  readily  be  found : — 


PLATE  XIIL 
Tbu  Fbbns. 

Fig.  L^AliophyUa  exeeUa,  one  of  the  most  mag- 
nificent of  the  tree  ferns.  It  is  a  native  of  Norfolk 
Island,  where  it  abounds  in  moist  plaoes,  and  attains 
the  height  of  from  fifty  to  eighty  feet»  with  a  tnmk 
scarcely  a  foot  in  diameter,  and  crowned  at  the  sum- 
mit with  numerous  long  graoefiil  fronds,  which  give 
it  somewhat  the  appearance  of  a  palm.  The  fronds 
are  twioe  pinnate,  and  frt>m  seven  to  twelve  feet  long. 

Fig.  2. — Diekionia  aHwraeem,  a  native  of  St. 
Helena,  growing  near  the  summit  of  Diana's  Peak. 
It  is  remarkable  that  this  species  has  not  yet  been 
detected  in  any  other  part  of  the  world.  Its  stem 
attains  the  height  of  fifteen  or  more  feet,  bearing  at 
its  summit  a  tuft  of  dark  nisty-green  thick  or  ooria- 
ceons  fronds,  which  are  fri>m  ten  to  twdve  feet  long, 
and  twioe,  or  sometimes  thrice  pinnated. 

Fig.  8. — Cyathea  elegant  (variety  of  arborea),  a 
native  of  Jamaica,  and  grows  to  about  twenty-five 
feet  high,  with  an  erect  stem,  about  six  inches  in 
diameter,  and  covered  with  the  oblong  cicatrices  or 
scars  left  by  the  fidlen  frtmds,  which  give  it  a  tes- 
selated  appearance.  The  numerous  glabrous  bipin- 
nate  lanceolate  fronds  are  produced  frt>m  the  top  of 
the  stem,  and  are  about  ten  feet  long,  with  a  spiny 
stipes,  three  fset  in  length,  thickly  covered  upon  the 
upper  surfMO  with  light,  fawn-coloured,  deciduous 
scales.    Hie  pinnae  are  two  feet  long. 

Fig.  i,''Cyathea  arborea,  a  veiy  fine  tree  fern, 
growing  in  most  of  the  West  Indian  islands  in  woody 
shaded  places.  It  has  a  hard  stem  or  caudez,  which 
attains  the  height  of  twenty  feet  or  more,  and  is  co- 
vered with  the  spiny  bases  of  the  stipes  of  old  fronds, 
intermixed  with  black  wiry  roots,  and  furnished  at 
the  summit  with  numerous  long,  lanceolate,  bipin* 
nate,  stif^  coriaceous  fronds,  which  are  ten  or  more 
feet  in  length,  and  of  a  dull  green  colour.  The  stipes 
of  the  fronds  are  densely  armed  with  short,  stiff, 
blackish  spines,  and  the  rachis  iA  clothed  with  rusty- 
brown  hairs,  mixed  with  a  few  chaff-like  scales.  Both 
the  stipes  and  rachis  are  of  a  dark  brownish-black 
colour. 

Fig.  5. — Memitelia  tpeciota,  a  native  of  Brasil, 
Garaccas,  ftc.,  first  discovered  at  Carip^  by  Hum- 
boldt, who  says  that  it  attams  the  height  of  from 
thirty-two  to  thirty-seven  feet.  It  has  numerous 
broad  lanceolate,  pinnate,  glabrous  fronds,  which  are 
fixnn  five  to  ten  feet  long,  and  of  a  deep  green  colour. 

Fig.  6. — DryiMria  eoronant  is  a  native  of  the 
eastern  parts  of  India,  growing  principally  on  trees, 
with  a  thick,  scaly,  creeping  rhiaome,  from  which 
arise  numerous  deeply  pinnatifid  fix)nds,  which  are 


about  four  feet  long  and  one  foot  wide,  attenuated 
towards  and  cordate  at  the  base.  Thej  are  arranged 
in  a  circular  manner,  having  somewhat  the  appear- 
ance of  a  large  crown.  Hence  the  specific  name  eo- 
ronant,  which  is  applied  to  it. 

Fig.  l.—Plaiyeerittm  grande,  a  remarkable  epi- 
phytal fern,  -native  of  New  Holland  and  some  of  the 
Malayan  islands,  where  it  grows  on  trees  to  a  large 
siaa.  It  has  two  kinds  of  fronds,  barren  and  fertile, 
both  proceeding  from  the  same  axis  of  growth.  The 
barren  fronds  are  sessile,  ascending,  round,  or  some- 
what elongated,  and  divided  towards  the  top  into 
numerous  broad  lobes,  or  segments,  which  are  blunt 
at  the  apex.  Each  succeeding  barren  frx)nd  grows 
completely  over  the  old  ones,  which  latter  in  time 
lose  their  vitality,  but  still  remain  attached  to  the 
axis  of  growth,  and,  by  the  successive  development 
of  new  fronds  over  them,  ultimately  form  a  dense, 
round,  spongy  mass,  with  the  growing  barren  fbonds 
at  the  outside.  In  very  old  plants  these  masses  are 
upwards  of  three  feet  in  diameter,  and  sometimes 
become  so  heavy,  fix>m  the  quantity  of  water,  &c., 
which  collects  in  them,  that  they  are  detached  from 
the  tree  upon  which  they  were  growing,  and  fall  to 
the  ground.  The  fertile  fronds  are  pendulous  from 
the  axis  of  growth,  and  have  a  short  footstalk  or 
stipes,  lliey  are  narrow  at  the  base^  but  gradually 
get  wider,  until,  at  about  a  foot  fixmi  the  stipes,  they 
divide  into  two  parts,  or  fork,  each  part  being  again 
repeatedly  forked,  and  often  attain  the  length  of  six 
feet.  Both  the  barren  and  fertile  fronds  are  of  a 
bluish  green  colour,  and  are  covered  with  white  stel- 
late pubescence. 

Fig.  Z,^NeoUopUri»  wUgaris  (Bird's-aest  Fern). 
This  curious  fern  is  a  native  of  New  Holland,  India, 
the  Malayan  and  Pacific  islands,  Mauritius,  and  nu- 
merous other  places,  where  it  grows  on  moist  trunks 
of  trees.  It  is  commonly  known  by  the  name  of 
''The  Bird's-nest  Fern,"  from  the  droumstance  of 
the  fronds  being  spreading,  arrayed  in  a  circular  fidrm, 
and  having  somewhat  the  appearance  of  a  gigantic 
bird's  nest.  The  generic  name,  Neottopteris,  is  de- 
rived from  neotiia,  a  bird's  nest,  and  pteris,  a  fern. 
The  roots  of  this  plant  are  oongr^^ted  into  a  dense 
mass,  or  tuft,  firom  which  arise  numerous  simple, 
lanceolate,  acute,  rather  stif^  coriaceous,  spreading 
fronds,  from  two  to  four  feet  long,  and  four  to  six 
inches  wide  in  the  middle,  but  somewhat  attenuated 
towards  both  ends.  They  are  smooth,  of  a  shining 
green  colour,  and  have  very  short  footstalks,  or  stipes, 
with  a  dark  green  angular  rachis,  or  midrib. 

Fig.  9.—AipleiUum  luMmn,  a  spleenwort  from 
New  Zealand,  with  shining,  bright  green,  pinnate 
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fronds,  about  two  feet  long  and  one  foot  broad,  having 
a  round  stipes,  or  footstalk,  with  a  channel  or  groove 
along  the  upper  sido.  The  pinnae  are  nearly  opposite, 
shortiy  petiolate,  and  oblong  acuminate,  with  a  ser- 
rated maigin  and  simply  forked  veins. 


PLATE  XIV. 

Caoti. 

Fig.  1. — Opvmlia  BnuiliemUf  a  native  of  Brazil, 
belongs  to  a  group  of  Cacti  to  which  the  name  of 
''  Prickly  pear"  has  been  given,  from  their  fruit  being 
pear-shaped,  and  having  smaU  tufts  of  short  spines 
upon  their  surface.  This  species  has  a  straight,  round, 
woody  stem,  which  attains  to  the  height  of  thirty  or 
forty  feet  and  upwards,  becoming  gradually  atte- 
nuated towards  the  top,  and  armed  with  numerous 
fascicles  of  long  spines,  which  are  very  strong,  sharp, 
and  ash-coloured.  It  is  furnished  with  a  number  of 
almost  horizontal  branches,  which  gradually  become 
shorter  towards  the  top,  giving  it  a  pyramidal  ap- 
pearance. The  flowers  are  produced  in  great  abun- 
dance, chiefly  from  the  prominent  parts  of  the  mar- 
gins of  joints.  When  fully  expanded,  they  are  about 
an  inch  and  a  half  in  diameter,  and  of  a  bright  le- 
mon colour.  The  fruit  is  oval  or  pear-shaped,  about 
an  inch  and  a  half  in  diameter,  and  slightly  hollow 
at  the  apex.  Its  skin  is  thin,  smooth,  of  a  shining 
pale  yellow  colour.  It  is  almost  impossible  to  handle 
the  fruit  without  getting  the  skin  full  of  bristles, 
which  break  off-  and  leave  a  fragment  behind.  Ow- 
ing to  the  bristles  with  which  the  skin  is  armed,  it 
is  seldom  used  as  a  dessert  fruit ;  although  the  fruit 
of  Opumtia  vulgaris,  a  closely  allied  species,  which  is 
cultivated  in  the  south  of  Europe,  is  much  esteemed 
as  a  dessert  fruit,  and  laige  quantities  of  it  are  con- 
sumed, especially  in  some  parts  of  Spain. 

Fig.  2. — Cereut  senilis,  the  ''Old  man  Cactus,"  is 
a  native  of  the  hottest  parts  of  Mexico ;  it  grows  to 
about  twenty  or  twenty -five  feet  high,  and  nine  or 
ten  inches  in  diameter  at  the  broadest  part.  Its 
stem  contains  an  extraordinary  quantity  of  oxalate 
of  lime  in  small  sand-like  grains,  which  renders  it 
very  heavy  and  brittle  ;  portions  of  the  dried  tissue 
have  been  analyzed  and  found  to  contain  fiom  sixty 
to  eighty  per  cent,  of  this  substance.  The  surface  of 
the  stem  is  of  a  grayish  green  colour,  and  is  divided 
into  thirty  or  forty  narrow  furrows,  which  are  about 
half  an  inch  deep,  and  have  very  acute  sinuses ;  the 
ridges  are  obtuse,  rounded,  and  furnished  with  elon- 
gated areoles,  seated  on  small  tubercles,  from  which 
proceed  three  or  four  long  white  spines,  surrounded 
by  a  thick  mass  of  veiy  long,  wiiy,  white  or  gray  hair, 
from  which  circumstance  the  plant  is  commonly  called 
the  "Old  man  Cactus."  The  flowers  of  this  plant 
have  never,  to  our  knowledge,  been  produced  in 
Europe. 

Figs.  8  and  10. — Opwuia  co^inillif&'a  (the  Cochi- 
neal-insect Cactus)  is  a  native  of  Mexico,  but  it  is 
cultivated  in  the  West  Indian  islands  and  other 
places.    (See  p.  865.) 

Two  kinds  of  cochineal  aie  distinguished  in  com- 
merce. One  sort  is  called  OraiM  fina  by  the  Spa- 
niards, the  other  Grana  sylvestrt.     The  colouring 


matter  of  the  first  sort  is  of  a  finer  quality  and  in 
greater  abundance  than  in  the  latter ;  and  the  sub- 
stance which  envelopes  the  insect  \a  pulverulent  or 
powdery  in  the  former,  whilst  in  the  latter  it  is  floc- 
culent  or  cottony ;  but  it  has  not  yet  been  determined 
whether  they  are  different  species  of  Coccus,  or  whe- 
ther the  differenoes  do  not  depend  upon  the  species 
of  Opuntia  used,  or  the  method  of  culture  adopted. 

Fig.  4. — EchinocactusStainesii,  a  native  of  Mexico, 
growing  abundantly  at  San  Luis  Potosi.  The  stem 
is  somewhat  elliptical,  and  about  five  or  six  feet  high, 
and  one  to  two  feet  in  diameter ;  it  is  slightly  woolly 
at  the  top,  of  a  deep  green  colour,  and  has  from  seven- 
teen to  twenty  furrows.  The  flowers  are  produced 
on  the  top  of  the  plant. 

Fig.  6. — Cer'eus  ccsridescens  is  a  native  of  Brazil, 
and  has  an  angular  glaucous  blue  coloured  stem,  ris- 
ing perpendicularly  to  the  height  of  fifteen  or  twenty 
feet,  with  a  diameter  of  three  or  four  inches  in  the 
broadest  part,  slightly  attenuated  towards  the  base. 
It  is  divided  into  eight  or  ten  furrows,  with  a  corre- 
sponding number  of  obtuse,  wavy  ridges.  The  flowers 
of  this  plant  grow  from  one  of  the  areoles  towards 
the  top  of  the  plant,  and  are  very  nearly  as  laige  and 
beautiful  as  those  of  Cereus  fft*andiftorus,  the  ''Night- 
flowering  Cereus." 

Fig.  6. — Eckinocaetus  visnaga  grows  to  a  large 
size ;  two  gigantic  specimens  oi  it  were  sent  to  the 
Royal  Botanic  Garden  at  Kew  some  years  ago,  from 
San  Luis  Potosi,  but  both  have  since  died ;  one  of 
them  weighed  713  pounds,  and  measured  four  feet 
and  a  half  in  height,  and  about  two  feet  nine  indies 
in  diameter ;  the  other  was  still  larger,  weighing  one 
ton,  and  being  nine  feet  in  height,  with  a  diameter  of 
more  than  three  feet;  but  these  are  said  to  have  been 
small  plants  in  comparison  with  others  growing  in 
their  native  country.  In  shape  this  spedes  is  stxne- 
what  elliptical,  and  has  forty  or  fifty  deep,  narrow 
furrows,  .with  the  same  number  of  wavy,  sharp-€dged 
ridges ;  the  furrows  are  of  a  glaucous  green  colour, 
becoming  lighter  towards  the  top  of  the  ridges,  and 
the  centre  of  its  summit  is  covered  with  a  dense  mass 
of  a  short,  tawny,  wool-like  substance.  The  flowers 
are  produced  singly,  from  amongst  the  dense  woolly 
substance  at  the  top  of  the  plant ;  they  have  nume< 
rouB  serrated  petals  of  an  oblong  or  spathuUte  form, 
and  a  shining  yellow  colour. 

The  specific  name  of  visnaga  has  been  given  to 
this  plant,  in  allusion  to  the  Use  to  which  the  Mexi- 
cans apply  the  spines,  viz.,  for  making  toothpicks, 
visnaga  or  visnaga  signifying  in  Spanish  toothpidc. 
It  has  been  calculated  that  the  number  of  spines  on 
the  largest  plant  of  this  species  sent  to  Kew  Gardens, 
could  not  have  been  less  than  61,000 1 

Fig.  7. — Cereus  hexagonus,  a  native  of  Surinam 
and  other  hot  parts  of  South  America,  where  it  at- 
tains the  height  of  forty  feet  and  upwards,  seldom 
having  any  branches;  its  stem  has  usually  six  angles, 
or  sometimes  more,  with  very  wide  furrows.  The 
flowers  are  produced  from  the  angles  of  the  stem  near 
the  top  of  the  plant,  and  have  a  tube  about  six  inches 
long,  with  imbricated  greenish  sepals,  and  petals 
which  are  reddish  outside  and  white  within ;  the 
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stamens  are  numeroiis,  and  siightly  tinged  with  green. 
Its  fruit  is  a  round  or  oval  berry  of  a  dark  purple 
colour. 

Tig.  8. — Cereut  Peruvianua,  yar.  fnonatroBus,  This 
curious  monstrous  variety  of  Cereut  Pentvianus  is  a 
native  of  Peru  and  other  hot  parts  of  South  America; 
it  grows  to  the  height  of  ten  or  twenty  feet»  with  an 
erect,  fleshy,  branched,  and  irregularly  furrowed  stem. 
The  flowers  are  like  those  of  Cerem  Peruviantu;  but 
larger  and  more  spreading. 

Hg.  9. — Cereus  ffrandi/hrut,  the  '^Nig^t-flowering 
Cereus."    (See  p.  364.) 

Fig.  ll.^Eehifiocaetut  oaeygonuf. — ^This  species  is 
a  native  of  South  Brazil ;  it  has  a  fleshy,  round,  or 
oval  stem,  about  six  inches  or  a  foot  in  diameter. 
The  flowers  spring  from  the  areoles  of  some  of  the 
upper  fascicles  of  spines ;  the  tube  of  the  calyx  is  very 
long,  narrow  at  the  base,  but  widening  out  towards 
the  apex,  and  becoming  trumpet-shaped ;  its  segments 
are  narrow,  sharp-pointed,  and  of  a  deep  rose  colour: 
the  petals  are  white,  tinged  with  rose  colour  at  the 
tips,  and  their  segments  are  much  broader  than  those 
of  the  calyx. 

Fig.  12. — Echinocactui  myHostigmja  is  a  native  of 
San  Luis  Potosi.  It  differs  from  all  the  other  species 
of  the  genus,  in  not  being  furnished  with  spines.  In 
its  native  country  it  sometimes  grows  to  the  height 
of  fifteen  or  sixteen  inches,  but  the  specimens  in 
European  gardens  are  only  about  five  or  six  inches 
high,  rather  oblong,  and  depressed  at  the  top.  The 
flowers  are  produced  from  areoles  at  the  top  of  the 
plant ;  they  are  about  two  inches  in  diameter. 

Hg.  13. — EchinoeoiAw  kdophonu,  a  native  of  the 
south  of  Mexico,  about  San  Luis  Potosi ;  its  stem  is 
nearly  spherical,  somewhat  depressed  at  the  top, 
about  eighteen  inches  in  diameter,  and  of  a  light  green 
colour.  The  summit  of  the  plant  is  covered  in  the 
centre  with  a  light  brown  wool-like  substance,  from 
amongst  which  the  shining  yellow  flowers  are  pro- 
duced. 

Fig.  14. — Mdocactus  communU.  This  plant  b  a 
native  of  the  West  Indian  Islands,  growing  in  dry, 
barren  places  near  the  sea,  and  upon  porous  rocks, 
into  which  its  roots  penetrate,  but  from  which  it  seems 
almost  impossible  that  they  can  derive  any  nourish- 
inent;  indeed,  it  has  been  asserted  by  some  perBons 
that  this  and  other  species  of  cacti  derive  the  greater 
part  of  their  nourishment  from  the  atmosphere;  but  it 
has  been  proved,  by  careful  analysis,  that  this  opinion 
is  erroneous.  Its  stem  attains  the  height  of  from 
one  to  two  feet,  is  either  round  or  somewhat  ovate, 
and  has  twelve  to  eighteen  furrows ;  the  ridges  are 
armed  with  spines,  arranged  in  stellate  fascicles,  or 
bundles,  at  certain  regular  distances  from  each  other; 
each  bundle  contains  from  five  to  ten  pale  or  dusky- 
brown  coloured  spines  of  unequal  size,  the  lower  ones 
being  largest.  Upon  the  top  of  the  stem  there  is  a 
cylindrical  cap,  or  crown,  about  one-third  the  dia- 
meter of  the  stem,  and  from  this  the  flowers  are  pro- 
duced; this  crown,  or  top,  is  generally  known  by  the 
name  of  ''  Turk's  cap ''  or  "  TurVs  head;'*  hence  the 
vernacular  name  of  the  plant  is  "Turk's  cap  Cactus." 
In  some  places  they  are  called ''  Englishmen's  heads" 


and  ''Popes'  heads."  It  is  composed  of  numerous 
reddish-brown  coloured  spines,  imbedded  in  a  white 
wool-like  substance;  the  flowera  are  imbedded  in 
this  mass  of  spines  and  wool,  and  protrude  only  a 
short  distance  beyond  the  spines;  they  are  very 
small,  tubular,  and  of  a  red  colour;  the  calyx  and 
corolla  are  combined  into  a  single  perianth,  which  is 
divided  into  many  segments;  the  anthers  are  sessile, 
and  inserted  into  the  throat  of  the  perianth.  Its 
fruit  is  a  small,  ovate,  oblong,  wedge-shaped  berry, 
which,  like  the  flower,  is  also  imbedded  amongst  the 
spines  and  wool,  constituting  the  "Turk's  cap;"  but 
when  perfectly  ripe  they  are  graduaUy  ejected  from 
it;  the  seeds  are  numerous,  small,  black,  and  shining. 

PLATE  XV. 

FBUIT  AND  OBKAUBNTAL  TBKES. 

Fig.  2. — Ckamairops  exceUa,  the  hemp  palm,  a  na- 
Uvo  of  Nepaul.  Fig.  3. — Cu/preutu  funtbris,  funeral 
<^ress.  Mr.  Fortune,  in  his  work  on  the  Tta  Coun- 
tries of  China,  including  Swnglo  and  the  Bohea  Hilla, 
describes  this  weeping  cypress  as  the  most  beautiful 
tree  found  in  that  district,  growing  to  the  height  of 
about  sixty  feet,  with  a  stem  as  straight  as  the  Nor- 
folk Island  pine,  and  weeping  branches  like  the  wil- 
low of  St.  Helena.  Its  biimches  grow  at  first  at 
right  angles  to  the  main  stem,  then  describe  a  grace- 
ful curve  upwanls,  and  bend  again  at  their  points* 
From  these  main  branches  others,  long  and  slender, 
hang  down  perpendicularly,  and  give  the  whole  tree 
B  weeping  and  graceful  form.  It  reminded  the  tra- 
veller of  some  of  the  large  and  gorgeous  chandeliers 
seen  in  theatres  and  public  halls  in  Europe. — For 
other  figures,  see  Index  or  List  of  Plates. 


PLATE  XVI. 

PALMS,  FINXS,  &C. 

Fig.  1. — Araucaria  inibricata,  the  Chili  pine, 
which  was  brought  to  this  country  in  1792,  by  Mr. 
Menkes,  the  surgeon  in  Captain  Vancouver's  voyage. 
The  figure  in  the  plate  is  a  portrait  of  a  fine  specimen 
of  this  tree  in  the  Edinburgh  Botanic  Grarden.  The 
plant  grows  naturally  in  dense  forests,  similar  to  our 
woods  of  Scotch  fir.  The  Chilians  eat  the  seeds  of 
the  plant  as  the  Italians  do  the  seeds  of  the  stone 
pine.  The  Araucaria  is  becoming  a  favourite  orna- 
mental plant  in  all  parts  of  the  United  Kingdom, 
being  suf&ciently  hardy  to  withstand  our  winters. 
Fig.  7. — Cycat  revoluia;  its  stem,  like  that  of  0.  cU'- 
cinalis,  p.  261,  produces  sago.  C.  revoluta  is  a  na- 
tive of  Japan.  The  Cycas  is  allied  to  the  conifers. — 
For  other  figures^  see  Index  or  List  of  Plates. 


PLATE  XVIL 

PINB  TREES. 

Fig.  2. — Pinua  Sahiniana,  or  Sabine's  pine,  a  na- 
tive of  California,  and  along  the  western  flanks  of  the 
Cordilleras  of  New  Albion,  at  an  altitude  reaching  to 
within  1600  feet  of  the  line  of  perpetual  snow,  where 
it  was  first  discovered  by  the  late  lamented  Mr.  David 
Douglas,  in  1826,  and  again  in  1831,  when  he  sent  ripe 
seeds  of  it  home  to  the  London  Horticultural  Society, 
from  which  plants  were  abundantly  raised  and  liberally 
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distributed  over  the  oountry.  Mr.  Douglas  described 
it  as  a  magnificent  tree,  attaining  the  height  of  140 
feet>  and  foor  feet  in  diameter.  Its  prickly  cones  are 
large ;  so  are  the  seeds,  which  are  eaten  by  the  natives 
of  those  cotmtries,  and  are  pleasant  to  the  taste.  The 
tree  is  pofectly  hardy,  and  well  endures  our  severest 
winters.  The  wood  is  whitash,  and  rather  soft,  espe- 
cially in  situations  where  its  growth  is  rapid.  "Fig.  4. 
— Pintu  pinea,  the  stone-pine,  p.  464.  This  is  the 
pine  of  Claude  Lorraine's  Italian  landscapes.  Fig.  5. 
— Oedrut  deodara,  the  deodar,  from  the  mountains  of 
northern  India,  equal,  if  not  superior  in  beauty  to  the 
cedar  of  Lebanon,  of  which  some  eminent  botanists 
now  consider  it  to  be  a  variety.  The  wood  is  com- 
pact and  durable.  The  gates  of  the  celebrated  temple 
of  Somnauth  are  constructed  of  deodar;  as  those  of 
Solomon's  temple  were,  and  those  of  St.  Peter's  at 
Rome  are,  of  the  cedar  of  Lebanon.  Fig.  6. — Ahies  ex- 
edta  or  Clamhraasiliana,  Lord  Glanbrassil's  spruce-fir, 
very  generally  considered  only  as  a  variety,  although 
by  some  ranked  as  a  species,  which  certainly  its  ap- 
pearance and  growth  would  warrant  as  very  different 
from  any  other  spruce,  being  a  low  compact  bush,  of 
from  three  to  four  feet  high,  with  short,  numerous 
branches^  closely  covered  with  leaves,  which  are  sel- 
dom more  than  one-fourth  of  an  inch  long.  Intro- 
duced to  Britain  by  Lord  Clanbrassil ;  the  date  and 
locality  uncertain,  but  supposed  to  be  from  the  Le- 
vant Fig.  7.— Ptnitf  CovUvi,  or  Dr.  Coulter's  pine, 
a  native  of  the  western  coast  of  North  America,  ex- 
tending from  40**  to  43^  north ;  also  on  a  range  of 
low  hills  from  the  Bocky  Mountains  towards  the  sea 
at  Cape  Orford,  of  Vancouver,  where  it  was  dis- 
covered by  the  late  distinguished  botanical  ootleotor, 
Mr.  David  Douglas,  in  1826.  when  he  sent  home 
seeds  to  the  London  Horticultural  Society,  where  it 
was  raised  and  distributed  to  the  various  collections. 
It  was  met  with  more  recently  by  Dr.  Coulter  on  the 
mountains  of  St.  Luda^  at  an  elevation  of  neaily 
4000  feet  above  the  level  of  the  sea.  VRoA  gentleman 
likewise  sent  home  fresh  seeds  of  it  to  various  gardens, 
where  it  has  been  raised.  It  is  perfectly  hardy,  and 
is  said  to  attain  a  height  of  100  feet,  with  a  circum- 
ference of  12  feet.  From  its  rapid  growth,  the  wood 
is  not  expected  to  be  valnaUe;  but  the  tree  is  highly 
ornamental,  either  in  the  pinetum  or  singly  on  the 
lawn  or  park.— For  other  figures,  see  Index  or  List 
of  Plates. 


PLATE  XVin. 

A  BBAZILIAH  VOBBST. 

Meyen  and  Yon  Martins  state  that  a  characteristic 
feature  in  Brazilian  forests  is  the  variety  and  profu- 
sion of  climbing  plants.  By  the  commingling  of 
their  branches,  they  bind  themselves  closely  to  the 
wood  of  the  tree  which  supports  them.  In  this  pro- 
cess the  strength  of  the  original  root  of  the  parasite 
becomes  weakened,  and  as  a  counterpoise,  the  stem 
sends  down  air-roots,  and  thus  this  tenacious  and 
vigorous  race  continually  acquire  fresh  strength  and 
fireedom.  ''In  proportion  (says  Meyen)  to  the  ma- 
iestic  beauty  of  a  primeval  forest^  is  its  fearful  gran- 
deur when  in  conflict  with  the  wild  elements.    To 


be  in  such  a  forest  during  a  violent  hnnieaiie,  is 
described  as  more  fearful  than  to  struggle  with  ths 
raging  waves  in  the  open  sea.  When  the  boisterous 
wind  catches  hold  of  the  tops  of  the  gigantic  trees  of 
these  natural  forests,  and  shakes  the  brandMS  and 
trunks  against  each  other,  the  air  is  filled  with  a  fear- 
ful rushing,  thundering,  rattling,  and  crashing.  Bven 
the  strong  lianas  (climbing  plants)  are  torn  asunder, 
and  the  broken  branches  and  stems  fidl  to  the  gsoand. 
The  rain,  at  first  warded  off  by  the  tiuck  canopy  of 
foliage,  now  falls  in  torrents ;  almost  all  the  inhabi- 
tants of  the  forest  betray  their  £9ar  by  mournful  howl- 
ing and  ei^g ;  the  apes,  the  laige  bats,  and  the 
whole  host  of  birds  call  loudly  together,  and  the 
croaking  of  the  tree-firogs  and  ^^vu  cf  this  family, 
sometimes  like  the  sound  of  a  dram,  disoloses  the 
misery  of  the  moment." 

The  forms  of  the  palm,  the  mosa^  the  aiboreBoent 
grasses,  fig-trees,  ondnds,  and  other  paradtes  and 
climbing  plants,  determine  the  oharaoter  of  the  vege- 
tation of  this  as  of  other  portions  of  the  eqnatoiial 
lone. 

Dr.  Von  Martins  describes  the  bush-ropes  of  the 
Brazilian  forests  on  the  Organ  Mountains,  as  clinging 
round  the  trees,  and  hanging  down  frtMn  them  in 
graceful  festoons.  These  ropes  yield  a  milky  or  yel- 
lowish juice  when  wounded,  and  probably  belong  to 
the  dogbanes  or  asdepiads.  ThA  twining  pUuits, 
decorated  with  beautiful  green  leaves,  consist  of  wgt- 
des  of  baniBteria»  smilax,  seijania^  and  bignonia, 
-voluptuously  interlaced  and  entangled. 


PLATES  XIX.— XXL 

MBDIOINAL  FLAMTS. 

For  page  of  description,  see  Index  or  List  of  Plates. 


PLATE  XXII. 

IfZDIOlNAL  FLANTB. 

Ipboacuah  {C^pheUu  tpeoacManAa),  a  plant  of  the 
cinchona  tribe,  with  an  annulated  root,  which  is  the 
ipecacuan  of  the  pharmaoopceias.  It  is  emetie  and 
diaphoretia—For  other  figures,  see  Index  or  List  of 
Plates. 


PLATES  XXIII.,  XXIV. 

-  SFICB  PLANTS. 

For  page  of  description,  see  Index  or  List  of  Plates. 


PLATES  XXV.,  XXVL 

GUM  PLAKTS. 

Guai  OuBAKUir,  the  product  of  BctmdUa  demUa, 
a  native  of  India,  called  also  Libanui  thMiifen,  (Hi- 
banum  is  chiefly  used  as  a  grateful  incense ;  bat  it 
possesses  also  stimulant^  astringent^  and  diaphontic 
properties.  Arabian  frankineense  has  also  been  said 
to  be  the  produce  of  the  same  tree,  but  this  is  nneer- 
tain.  Gotta  feboha  is  the  produce  of  iMonandta 
gutta,  a  native  of  Sngapore,  Borneo,  and  other  Malay 
islands.  It  is  a  laige  tree,  with  spongy  wood,  and 
leaves  of  a  leathery  texture,  green  on  the  upper,  and 
orange-yellow  on  the  lower  sur&ce.  The  Malaya 
destroy  the  trees  in  order  to  get  at  the  juioe,  instead 
of  collecting  it  from  inciuons  made  in  the  growing 
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tree,  m  in  the  case  of  the  plants  producing  caoai- 
chouc.  A  single  tree  yields  about  20  or  80  lbs.  of 
gntta  perdia.  The  substance  was  made  known  only 
in  1845  ;  its  uses  are  already  innumerable.  The  an- 
nual imports  into  Grreat  Britain  are  about  1000  tons 
a-year. — ^For  other  figures,  see  Index  or  List  of 
Plates. 


PLATES  XXVII.— XXX. 

PLABT8  U8SD  A8  FOOD. 

For  page  of  description,  see  Index  or  List  of  Plates. 


PLATES  XXXI.,  XXXIL 

FLAMTB  USBD  IN  DTXINO. 

For  page  of  description,  see  Index  or  List  of  Plates. 


PLATES  XXXIII.,  XXXIV. 

PLABTS  VSSD  IS  OLOTHINO  ABD  OOBDAOI. 

GoiCMUn-FALM  {Arenga  sacehartfei'a).  The  sub- 
stance named  gommuti,  used  for  cordage,  canyas, 
and  dther  economical  purposes,  is  a  fibre  produced 
by  the  splitting  or  decay  of  the  leaf-stalks  of  this 
palm .  The  fibres  are  stiff  and  deficient  in  elasticity, 
preyenting  it  from  being  much  in  request  for  cordage 
in  this  country,  where  only  small  quantities  of  them 
are  received.  Piassava-palu  {AUaliU  funifera), 
piassava,  pia^aba,  monkey-grass,  or  para-grass,  is  a 
fibre  produced  by  this  palm  in  a  similar  manner  to 
the  gommuti,  namely,  by  the  separation  of  the  leaf- 
stalks or  petioles,  which  are  of  great  length,  often 
nearly  twenty  feet.  The  fibres  ai-e  about  the  thick- 
ness of  a  rush,  roimd,  and  not  yeiy  flexible,  so  that 
they  are  neither  woyen  nor  spun  in  this  coontzy, 
but  are  much  used  in  making  bitishes  and  brooms. 
The  coquiUa-nut  is  the  fruit  of  the  same  palm. — SuN, 
shunum,  taag,  or  Bengal  hemp,  is  the  fibre  of  Orota- 
lariajtmeea  (p.  420),  a  leguminous  plant  of  India^ 
resembling  our  broom.  Jutb  {Corekorut  capnUaris), 
p.  420.  The  fibre  of  this  plant,  which  belongs  to 
the  Linden  tribe,  has  of  late  years  become  so  gener- 
ally used,  that  it  now  rivals  flax  and  hemp  in  its  im- 
portance as  a  commercial  product. — For  other  figures, 
see  Index  or  List  of  Plates. 


sweet ;  berries  bitter  and  poisonous ;  plant  narcotic 
and  diaphoretic.  Datura  Siramonium,  common 
thorn-apple ;  riolent  narcotic  poison. 


PLATE  XXXV. 

VSaiTABLB  POISONS. 

jEiliuaium  cifnapium,  fool's-pai^sley ;  leaves  poi- 
sonous. Arum  maculatum,  cuckoo-pint,  or  wake- 
robin  ;  tubers  amylaceous,  stimulant,  diaphoretic,  and 
expectorant ;  juice  acrid,  poisonous ;  produces  Port- 
land sago  when  freed  from  the  acrid  juice.  Bryonia 
oUhi,  white  bryony ;  root  acrid  and  puigative ;  cath- 
artic. Chelidonium  mc^ut,  greater  or  common  celan- 
dine; juice  acrid,  stimulating,  aperient,  diuretic, 
and  sudorific. 


PLATE    XXXVL 

VIOBTABLE  POISONS. 

Aeonitum  napell/ut,  wolfs-bane,  or  monk's-hood; 
naieotico-acrid ;  a  spirituous  Infusion  of  the  root  has 
proved  fatal  to  human  life.    Atrcpa  heUadonna,' 
deadly  nightshade  or  dwale;  a  dangerous  narcotic. 
S^tmum  dulcamara,  woody  nightshade  or  bittar- 


PLATE   XXXVII. 

VSOSTABLK  POISONS. 

Chniummaeulatun,  hemlock;  powerfully  narcotico« 
acrid.  JSTyoMyomns  uiger,  black  henbane;  strongly 
narcotic.  Lactuea  9iro§a,  poisonous  lettuce  ;  narco- 
tic. Cd^ieum  atUumnaie,  autumnal  meadow- 
mSron ;  a  narootico-aorid  poison ;  used  as  an  antbel- 
mintic. 


PLATE   XXXVIIL 

YKOITABLB  POISONS. 

MamMculus  alpairu,  alpine  white  crowfoot; 
acrid.  Agaricua  tMiaeariut,  fly-blown  mushroom 
(named  also  Afnauita  muscana),  one  of  the  most 
poisonous  of  our  fungi.  It  is  narcotic  and  intoxi- 
cating, and  in  Xamschatka  is  used  in  the  same  man- 
ner as  wdent  spirits.  Digiialis  purpurea,  purple 
foxglove ;  diuretic,  narcotic.  HdUboruM  niger,  black 
hellebore,  or  Christmas  rose,  same  natural  order  as 
Banunculus;  characteriied  geoerally  by  aciidity,  caus- 
ticity, and  poison. 


PLATE  XXXIX.,  XL. 

raUITB  AND  NUTS. 

Fig.  6. — Sapucaya,  Sapucaia,  or  Zabueajo  nut  (the 
produce  of  Leqfthu  oUaria),  and  known  by  the  name 
of  monkey-pot,  the  seeds  being  much  relished  by  these 
animals.  Fig.  7. — Braol,  Juvia^  Castanha,  or  Para 
nut  (the  frmt  of  Bertholeiia  exedaa),  of  which  idso 
the  monkey  is  vexy  fond,  and  will  hammer  the  capsule 
for  hours  together  with  a  stone,  in  order  to  get  at  the 
inclosed  nuts. — For  other  figures,  see  Index  or  List 
ofPUtes. 


PLATE  XLI. 
AUSTRALIAN  TREES  AND  SHRUBS. 
Australian  trees  as  well  as  shrubs  are  perennial 
evergreens.  Hence  the  forests  of  that  vast  island  are 
verdant  with  foliage  all  the  year  round.  There  is 
no  autumnal  fall  of  the  leaf;  consequently  there  is 
scarcely  any  soil  formed  in  the  woods  by  decayed 
leaves.  As  there  is  no  general  denudation  of  leaves 
from  the  branches  in  winter,  so,  when  spring  comes 
round,  no  universal  budding  takes  place,  to  renew  the 
charms  of  that  season,  as  in  European  forests.  The 
well-known  American  expression,  "  fall  of  the  year," 
which  is  derived  from  its  deciduous  vegetation,  is  in 
this  southern  region  inapplicsble.  There  is  a  itereo- 
iyped  aspect,  if  we  may  so  term  it,  about  Australian 
forest  scenery,  so  that  its  general  effect  upon  the 
mind  is  that  of  monotony.  This  impression  is  like- 
wise assisted  by  the  sombre  green  colour -of  the  fo- 
liage, caused  by  the  dark  tint  of  the  chlorophyll  that 
constitutes  the  colouring  matter  of  the  leaves.  Al- 
though the  country  is  open  and  grassy,  and  the  cli- 
mate clear  and  sunny,  yet  there  are  no  warm  green 
hues  in  the  forest  landscape  in  spring,  nor  the  rich 
glowing  tints  of  autumn.  A  universal  sombreness 
would  thus  prevail,  were  these  effects  not  consider- 
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ably  modified  by  the  unuBual  structure  of  the  leaves 
and  bark  of  the  trees  belonging  to  the  genus  Euect' 
lyptus,  which  form,  on  an  average,  four-fifbhs  of  the 
forests  in  the  temperate  regions  of  Australia. 

It  is  well  known  that,  in  forests  of  deciduous  trees, 
the  leaves  project  horizontally  irom  the  leaf-stalk, 
showing  a  distinct  upper  and  under  side  in  the  struc- 
ture of  their  veins,  parenchyma,  and  epidermis.  This 
position  of  the  leaves  gives  that  umbrageous  charac- 
ter to  our  forest  trees  which  is  well  marked  in  the 
sycamore  and  chestnut.  In  Australia,  on  the  con- 
trary, gum-trees  and  their  congeners  have  their  leaves 
placed  vertically  upon  the  leaf-stalk,  both  sides  being 
of  the  same  structure,  like  the  mistleto  leaf.  Con- 
sequently there  is  abundance  ,of  light  from  above 
piercing  these  forests,  rendering  more  cheerful  what 
would  otherwise  be  gloomy  in  the  Australian  land- 
scape, and  permitting  the  sun*s  rays  to  penetrate 
through  the  foliage,  so  as  to  fall  upon  the  brilliant- 
colouied  flowers  and  green-sward  which  cover  the 
open  forest  lands,  as  it  were,  with  a  beauti^  carpet. 
Moreover,  the  leaves  of  this  class  of  trees  are  rarely 
more  than  an  inch  wide  and  five  inches  long,  being 
simple,  acute,  and  scimitar-shaped,  the  branches  but 
thinly  covered  with  foliage,  and  the  trees  wide  apart ; 
so  that,  excepting  their  monotonous  character,  the 
open  forests  of  Australia  are  cheerful  to  the  traveller, 
salubrious  to  the  settler,  and  are  always  well  lighted 
up  by  the  sun  and  swept  by  the  breeze.  The  au- 
tumnal faU  of  the  leaf  is  likewise  in  some  measu-e 
represented  by  the  annual  stripping  of  the  bark  ft'om 
the'trunks  and  branches  of  tiie  gum  trees,  which  is 
seen  in  the  accompanying  plate,  fig.  1. 

Of  an  opposite  character  is  the  general  appearance 
of  the  brushwoods,  formed  by  shrubs  and  the  class 
of  smaller  trees  in  Australia.  These  thickets,  termed 
''sciiibs'*  by  the  colonists,  are  dark,  dank,  and 
dreary,  and  the  plants  so  closely  interwoven  and 
thorny  that  in  many  instances  they  are  impenetrable 
by  man  or  beast.  The  oontitist  between  them  and 
the  neighbouring  open  fcH-est  land  is  remarkably  de- 
fined. While  in  the  latter,  as  we  have  remarked,  aU 
nature  is  dry,  light,  and  cheerful,  in  the  former  the 
traveller  scarcely  proceeds  twenty  stepe  when  he  is 
enveloped  in  gloom,  even  at  mid-day,  while  a  hoUow, 
resounding  canopy  of  foliage,  formed  of  broad-leaved 
climbers,  fig-trees,  laurels,  and  the  like,  echoes  to  his 
progress,  as  he  forces  his  way  through  the  crackling 
brushwood,  whilst  a  damp  chill  seizes  his  frame. 
Here  the  botanist  finds  many  of  the  rarest  and  most 
beautiful  Australian  shrubs  and  trees,  and,  what  is 
remai'kable,  rarely  of  the  same  species  as  those  which 
grow  outside  its  boundary.  That  indefatigable  ex- 
plorer and  botanist,  the  lost  and  lamented  Leich- 
hardt,  informed  the  writer  of  this  article  that  in  the 
Moreton  Bay  district  he  counted  seventy  species  of 
shrubs  and  trees,  within  the  area  of  a  square  mile,  in 
one  of  these  scrubs,  not  one  of  which  was  found  in 
the  ac^aoent  forest. 

This  remarkable  feature  is  partly  accounted  for 
from  the  tenacity  with  which  these  scrubs  keep  to 
soils  formed  by  certain  rocks.  In  one  locality  they 
grow  upon  the  trap-dikes  which  intersect  the  sand- 


stone formation,  forming  nairow  Ix^ts  of  vegetation, 
not  more  than  one  or  two  miles  wide,  and  oontinning 
dense  and  unbroken  for  five,  ten,  fifteen,  and  fre- 
quently twenty  miles.     So  that  if  the  direction  of 
one  lies  across  the  path  of  the  settler,  between  his 
homestead  and  the  settlement,  he  has  either  to  skirt 
it,  making  a  circuitous  route,  or  to  cut  a  road  through 
it.     In  other  localities  the  nature  of  the  soils  is  re- 
versed, as  shown  by  Leichhardt,  during  his  journey 
from  Moreton  Bay  to  Port  Essington.     **  It  was  in- 
teresting," he  writes,  ''to  observe  how  strictly  the 
scrub  kept  to  the  sandstone  and  stiff  loam  lying  upon 
it,  whilst  the  mild  black  whinstone  was  without  ti  ees, 
but  covered  with  luxuriant  grasses  and  heibe ;  and  ^ 
this  £ict  struck  me  as  remarkable,  because,  during 
my  travels  in  the  Bunya  countiy  of  Moreton  Bay,  I 
found  it  to  be  exactly  the  reverse;  the  sandstone 
spurs  of  the  range  being  there  covered  with  an  open 
well-grassed  forest,  whilst  a  dense  vine  brush  extended 
over  the  basaltio  rock."    The  greatest  known  jung^ 
of  this  kind  lies  between  Melbourne  and  Gipps'  Land, 
in  Victoria,  which  is  estimated  to  be  nearly  200  miles 
long' and  about  50  broad;  and  altJiough  a  track  has 
been  found  across  it,  so  difiicult  is  the  jouiiiey  throu£^ 
its  rocky  region,  that  it  takes  the  intrepid  bushman 
three  days  to  cross  it. 

White  Guh-Tbxe  {JBucalyptut  obli^ua),  fig.  1. — 
The  genus  Etiealypiu9  derives  its  name  from  the 
well-marked  connection  of  the  calyx  with  its  lid  or 
ccdyptra,  which  is  forced  off  by  the  pistils  and 
stamens,  when  blossoming.  The  gum  trees  of  Aus- 
tralia are  the  monarchs  of  the  forest  in  that 
country,  and  attain  the  h^gfat  frequently  of  160 
feet,  with  a  girth  of  24  feet  about  a  yard  from  the 
ground.  In  Van  Diemen*s  Land  this  may  be  con- 
sidered the  average  dimensions  of  the  trees  in  the 
southern  and  western  parts  of  the  island,  where  we 
have  measured  a  Mien  giant  of  the  forest  260  feet  in 
length  and  16  feet  in  diameter.  However,  the  buta 
of  such  enonnotts  trees  are  not  solid.  At  the  same 
time,  some  idea  of  their  size  may  be  entertained, 
when  from  two  to  four  men  on  horseback  can  find 
room  in  their  hollow  trunks.  The  appearance  of 
a  white-gum  tree  forest  has  no  counterpart  in  the 
northern  hemi^here.  From  the  base  of  the  trunk 
up  to  the  minutest  branches,  the  bark  of  the  tree  is 
perfectly  white,  and  the  leaves  of  a  leek-green  ooloor. 
Its  general  aspect  is  that  which  a  forest  of  ash  trees 
would  have,  tf  their  stems  and  branches  were  white- 
washed. Their  trunks,  also,  are  generally  naked  for 
about  two-thirds  of  the  way  up ;  and  the  branches 
above  that  project  at  nearly  right  angles  from  them, 
while  the  smaller  branches  finequently  shoot  up  verti- 
cally. The  leaves  show  the  specific  character  of  the 
foliage  alluded  to,  particularly  their  leathery  struc- 
ture. On  being  crushed  in  the  hand,  an  essential  oil 
is  expressed  from  them,  which  is  contuned  in  cavi- 
ties, to  preserve  them  during  their  perennial  exist- 
ence, and  to  enable  them  to  withstand  the  aridity 
and  heat  of  the  dhnate.  As  the  name  denotes,  trees 
of  this  genus  exude  gum  firom  their  trunks.  This 
gum,  however,  is  not  a  true  gum,  like  that  which  is 
yielded  by  the  Acacias.    It  is,  properly  speaking,  a 
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gum-ram,  of  a  highly  etringent  quality,  possessing 
similar  properties  to  gum-kino,  snd  as  such  is  a  ya- 
luabla  correetiTe  in  dysenterio  comphdnts,  which  are 
often  &tal  amongst  the  oolonists. 

9trixot-Babk  {E.  jnUvmUentui),  Fig.  2.--The 
timber  of  the  white  and  blue  gums,  as  well  as  their 
ally  the  stringy-bark,  is  of  the  most  serviceable  de- 
scription to  die  colonists.  Though  all  are  equally 
useful  for  the  same  purposes,  yet  the  white  gum  is  espe- 
daDy  valued  in  house-building,  whSe  blue  gum  excels 
it  for  ship-building.  Ships  built  of  this  timber  are 
daased  at  Lloyd's  A 1  for  fourteen  years.  Stringy- 
bark  is  a  more  straight-grained  timber  than  either  of 
the  others,  and  hence  it  is  soufi^t  after  for  splitting 
into  paling,  laths,  and  shingles;  the  latter  being  used 
for  roofing  houses  instead  of  slates.  On  the  other 
handy  there  are  cross-grained  gum  trees  of  so  tough  a 
nature,  that  ships*  knees  may  be  cut  by  the  saw  out 
of  a  plank,  and  have  all  the  strength  of  a  naturally- 
b«nt  knee.  It  is  remarkable,  also,  that  the  best  tim- 
ber from  the  gum  trees  is  the  outside  part,  the  inside 
often  being  hollow  and  decayed ;  and  it  is  no  unusual 
circumstance  for  the  ship-bidlders  at  Hobart  Town  to 
lay  down  the  keel  of  a  ship  120  feet  long,  composed 
entirely  of  a  single  slab  from  the  outer  portion  of  a 
gum  tree. 

Thb  Wattlb  Tbu  {Acacia  dealbata),  Fig.  S.— 
There  are  about  forty  species  of  acacia  in  Australia, 
an  ornamental  treee,  but  none  exceed  the  wattle  tree 
in  beauty,  nor  approach  it  in  point  of  utilfty.  It 
forms  umbrageous  and  delightMIy  scented  groves 
near  the  banks  of  streams  and  lakes.  It  is  a  hand- 
some tree,  from  fifteen  to  thirty  feet  high,  with  mi- 
nutely pinnate  leaves,  like  the  mimosa  plant,  from 
which  circumstance  its  bark  is  called  tiie  mimosa 
bark,  and  fonns  an  article  of  export  from  Australia 
to  Britain;  which,  before  the  gold  discovery,  amply 
remunerated  the  exporter,  notwithstanding  the  great 
distance,  from  the  fact  of  its  containing  a  greater 
percentage  of  the  principle  tannin  than  any  othei* 
bark.  It  is  most  abundant  in  Van  Diemen's  Land, 
Port-Philip,  and  Twofdld  Bay,  and  other  parts  of 
the  south  coast,  between  the  parallels  of  84^  and  38* 
south  latitude.  The  flower  is  a  ball  of  yellow  sta- 
mens and  pistils,  from  which  insects  derive  much 
nourishment.  When  the  acacia  groves  are  in  full 
blossom,  they  send  forth  a  fragrance  which  may  be 
detected  at  the  distance  of  several  miles ;  and  on  ap- 
proaching them  they  present  one  of  the  most  pic- 
turesque features  in  Australian  forest  scenery.  This 
plant  yields  a  gelatinous  gum  of  no  value  for  the 
purposes  of  commerce ;  but  its  congener.  A,  implexa, 
furnishes  a  soluble  gimi,  little  inferior  to  gum  Arabic, 
and  formerly  was  an  article  of  export  from  South 
Australia  to  this  country. 

AU8TBALIAN  YiBOiN  BowEB  {CUmotit  Moumano), 
Fig.  4. — ^This  beautiful  climbing  plant  was  discovered 
by  Mr.  Mosaman  amongst  the  scrub  forests  of  the 
Australian  Alps.  It  has  a  four-leaved  white  waxy 
calyx,  two  to  three  inches  in  diameter,  inclosing  a 
profusion  of  yellow  stamens  and  styles,  which  give 
forth  a  delicious  orange  perfume.  The  flowers  blos- 
som from  October  until  January.     Towards  March  | 


and  April  its  beauty  is  scarcely  diminished,  although 
the  flowers  are  gone ;  {o/t  these  are  succeeded  by  fas- 
dcuhe  of  long  feathery  awns,  depending  from  the 
pericarp,  like  bundles  of  floss  silk.  In  the  locality 
above  named,  it  climbs  up  the  trunks  and  through 
the  branches  of  casnarina  and  araucaria  trees,  hang- 
ing in  festoons  from  tree  to  tree,  its  climbing  stem, 
sometimes  fifty  feet  long,  with  trifoliate  leaves,  and 
serrated  cordato-ovate  leaflets.  Nothing  can  exceed 
the  delicacy  of  contrast  between  the  form  and  colour 
of  this  climber  amongst  the  foliage  of  thes»  darkest 
of  the  dark-hued  Australian  trees.  Even  the  abori- 
gines of  the  country  are  not  insensible  to  its  beauty, 
particularly  at  seed-time/  when  it  waves  its  silky 
hair.  These  dusky  children  of  nature  at  that  time 
adorn  their  heads  with  the  stems,  entwining  them 
several  times  round,  thereby  forming  a  silvery  wreath 
round  their  jet-black  hair,  which  upon  the  young 
women  of  the  tribes  has  a  most  pleasing  effect. 

Grass  Tbu  {XawthorrKea  kastilis),  Fig.  6.— 
Amongst  the  many  curious  forms  of  the  vegetable 
kingdom  in  the  antipodean  world,  the  grass  tree  ranks 
not  the  least  interesting.  In  general  its  presence  is 
indicative  of  a  poor  soil,  therefore  it  is  one  of  those 
plants  which  give  life  to  the  sterility  of  a  great  por- 
tion of  Australia.  It  is  an  endogenous  plant,  and 
attains  its  height  from  the  annual  decay  of  its  long 
grass-like  leaves,  from  the  centre  of  which  proceeds 
the  flower-stalk,  in  every  way  having  the  form  and 
structure  of  the  bulrush.  From  the  bush-fires  which 
sweep  through  the  country,  the  crooked  stems  of 
these  plants  are  abnoat  always  scorched  black,  so 
that  in  the  distance  they  have  very  much  the  appear- 
ance of  an  aborigine  crouching  down.  That  they 
themselves  know  this  to  be  the  case  has  been  shown, 
in  instances  where  they  have  been  pursued  by  the 
mounted  police  and  squatters,  after  some  murder  or 
depredation.  In  order  to  avoid  pursuit,  the  more 
cunning  amongst  them  would  twist  their  bodies  in  a 
contorted  manner,  and  stand  immovable  until  their 
pursuers  had  passed,  unless  the  hounds  used  upon 
these  occasions  would  soent  them  out,  and  prove 
them  to  be  other  than  grass  trees.  Again,  the  ex- 
plorer, in  passing  through  a  country  inhabited  by 
hostile  natives,  frequently  takes  these  trees,  in  the 
distance,  to  be  groups  of  black  men.  When  torn  up 
by  the  root  after  these  frequent  burnings,  a  quantity 
of  a  resinous  gum,  called  gum  acaroides,  is  gathered 
in  nodules,  which  has  been  found  useful  in  manufac- 
turing varnish.  The  natives  use  this  gum  for  fasten- 
ing on  the  barbe  of  their  spears,  made  from  fishes* 
teeth  or  broken  pieces  of  glass. 

EvsBLASTiNa  Flowers  (Sdi^irytum  elatum  and 
brfteteatum),  Figs.  6  and  7. — An  arid  region  like 
Australia  is  necessarily  rich  in  sx)ecimens  of  dry 
everlasting  flowers,  white  and  yellow.  These  gaudy 
flowers  form  a  great  contrast  with  the  surrounding 
brushwood,  where  they  grow,  or  at  other  times  in  the 
clefts  of  rocks  on  the  summits  of  mountains.  For  it 
would  appear  that  their  hardy  nature  is  proof  against 
sun  and  wind  at  the  highest  altitudes  of  Australian 
vegetation,  while  the  barren  mountain -ridges  furnish 
sufficient  soil    for  their  nourishment  where  other 
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plants  would  perish.    They  are  faroiirites  with  the 
aboriginal  women  in  decorating  their  hair. 

6hb-0ak  (Catuarina  pmdtda),  Fig.  8,  is  one  of 
those  arborescent  plants,  typical  of  extinct  European 
vegetation,  of  which  there  are  so  many  examples  in 
the  Australian  flora.  It  bears  the  anomalous  name 
of  she-oak  amongst  the  colonists,  which  is  a  corrup- 
tion of  the  native  name  duack.  Although  an  exogen 
in  the  structure  of  its  branches  and  trunk,  which  dis- 
plays an  unusually  large  development  of  the  medul- 
lary i-ays,  the  casuaiina  possesses  no  true  leaves.  The 
pendulous  articulations  which  serre  for  that  purpose, 
are  formed  in  the  same  manner  as  the  whorls  of 
ffippuriM  wUgarit,  the  common  mare*8  tail,  and 
these  are  analogous  in  structure  to  the  lepidodendra 
of  the  transition  epoch,  as  seen  in  their  fossil  remains, 
so  that  the  etuuariniE  of  Australia  may  be  considered 
existing  types  of  the  extinct  arborescent  equitelacecB, 
which  flourished  during  the  carboniferous  era,  and 
assisted  greatly  in  forming  the  strata  of  the  coal- 
measures.  Their  average  height  is  from  fifteen  to 
twenty  feet,  the  trunks  disproportionately  thick  com- 
pared to  their  size,  and  spreading  out  at  the  but 
with  thick,  finnly  imbedded  roots.  The  colour  of 
its  scanty  foliage  is  of  the  darkest  green,  which,  to- 
gether with  the  dark  hue  of  its  rough  bark,  renders  a 
clump  of  those  trees  like  a  black  patch  in  the  land- 
scape. Its  usual  habitat  is  by  the  borders  of  running 
streams,  and  hence  it  is  regarded  especially  by  the 
settlers  in  that  arid  country.  But  its  most  charac- 
teristic location  is  by  the  sea-side,  where  it  flourishes 
in  dense  groves.  Here,  upon  the  poorest  soil,  and 
at  the  utmost  verge  of  the  land,  these  hardy  trees 
brave  the  salt  spray,  which  showers  upon  them  from 
the  surf.  While  we  have  designated  the  gum  tree 
forests  as  cheerful,  though  monotonous,  and  the  viae 
serobs  as  dense  and  gloomy,  these  casuarina  groves 
may  with  equal  propriety  be  called  melancholy. 
Seated  under  the  dark  canopy  of  thread-like  folisge, 
the  winds  sigh  overhead  as  they  create  a  stridulons 
murmur  amongst  the  leaves,  producing  a  mournful 
sound,  which  is  heightened  by  the  distant  sni*ge  of 
the  ocean.  The  leaves  are  nourishing,  and  relished 
by  horses  and  cattle,  while,  on  the  ground  where 
they  fall,  they  prevent  the  vegetation  of  grasses  and 
herbs,  and  are  slow  in  decomposition.  The  timber  is 
of  a  hard  and  tough  kind,  and  is  much  prised  by  the 
aborigines,  who  cut  their  boomerangs  and  dubs  from 
portions  of  the  but,  while  the  tree  is  growing. 

Gabbaqb-Palx  {Carypha  AwiralU),  Fig.  9.— -As 
a  contrast  to  the  foregoing  in  pleasing  beauty  and  ha- 
bitat, we  may  class  the  cabbage-palm.  Their  graceful 
stems  and  light  green  leaves  shun  the  bleak  hillside, 
and  seek  for  shelter  in  the  waim  fertile  meadow-lands. 
In  clearing  these  rich  patches  of  alluvial  soil,  the 
farmer  rarely  cuts  down  the  cabbage-palm,  particn- 
larly  as  it  is  not  abundant  throughout  the  colony. 
Moreover,  the  leaves,  when  dried,  are  highly  valued 
for  maldng  men's  sailor-brimmed  hats.  For  this  pur- 
pose they  are  cut  up  into  strips  about  the  width  of  a 
straw,  and  plaited  zigzag  fisshion,  which  are  sewn 
strongly  together  to  the  required  shape ;  and  few  hats 
RfAnd  the  climate  more  serviceable  than  an  Austnlian 


oabbsge-palm  hat.  The  name  of  cabbage  is  given  to 
it  in  oonseqoence  of  the  young  leaves,  befote  emesg- 
ing  from  their  sheath,  furnishing  a  vegetaUa  mam  not 
unlike  a  cabbage,  and  which,  upon  emeigencies,  the 
traveller  has  found  a  nutritious  fiuinaceons  kind  of 
food.  Otherwise,  this  tree  is  the  same  as  its  great 
congeners  found  in  tropical  cHmates,  and  attains  an 
average  height  of  fifty  feet. 

Captain  Cook's  Tba-Tbbb  {Leptotpermwm  aeopo- 
rivm),  Fig.  10. — When  our  distinguished  conntry- 
man  and  navigator.  Captain  Cook,  arrived  in  these 
distant  southern  regions,  after  long  and  harassing 
voyages  thither,  it  was  amongst  his  fint  duties,  for 
preserving  the  health  of  his  crews,  to  look  for  some 
wholesome  herbs  on  shore,  as  a  corrective  to  the 
fatal  effects  of  scurvy.  The  plant,  known  through- 
out Australasia  as  Captain  Cook's  tea-tree,  was 
found  by  him  to  contain  a  curative  principle  in 
addition  to  this.  A  decootion  of  its  leaves  drank 
like  tea — hence  the  name— proved  a  most  effldent 
medicine.  Its  leaves  are  much  smaller  than  those  of 
the  tea-plant»  but  the  seed-vessels  are  very  similar. 
It  bears  rosaceous  white  blossoms  eight  months  in 
the  year,  and  grows  most  luxuriantly  on  marshy 
ground,  from  six  to  twenty  feet  high.  What  are 
termed  tea-tree  scrubs  among  the  settlers,  are  dense 
thickets  of  this  plant  along  the  swampy  margins  of 
streams,  where  the  stems  grow  as  straight  and  supple 
as  willow-wands,  which  are  useful  in  "wattling"  the 
sides  of  huts,  t.0.,  forming  a  kind  of  basket-work 
upon  upright  posts,  to  be  covered  with  mortar.  In 
Van  Diemen's  Land  and  New  Zealand,  where  it 
grows  abundantly,  the  settlers  make  a  palatable  and 
wholesome  beer  from  it ;  and  in  Port-Philip,  in  1841, 
when  tea  rose  from  £8  to  £15  per  chest,  many  of  the 
poorer  class  of  settlers  used  it  as  a  substitute. 

The  BoTXLX-BBDfiH  Plabt  (Btmikna  matgimata). 
Fig.  11. — ^This  genus  of  plants  numbers  about  thirty 
known  species,  and  is  peculiar  to  Australia.  Slott- 
ing for  firewood,  they  are  of  no  utility  to  the  settler; 
yet,  in  the  economy  of  nature,  they  fonn  a  binding 
root  for  the  sandy  shores  of  bays  and  inlets  on  the 
coast.  They  generally  present  a  stunted  appeazance, 
with  dry  rigid  leaves,  producing  the  compound  flower 
which  gives  them  their  familiar  name.  This  spaeiea 
rarely  exceeds  six  feet  in  height,  but  the  BanUBtim 
senatifolia  attains  sometimes  twenty  feet. 

DwABF  Katiyb  Chebbt  {Sxoearpus  kwn^uMiu), 
Fig.  12.~Ab  contrasting  with  its  dry  nature,  the 
dwarf  native  cherry  is  distinguished  by  its  succu- 
lent properties,  and  growing  in  swamps.  TUs  spe- 
cies and  if.  ttrietHi  bear  a  small  dn^,  with  the  stone 
at  the  base  outside,  which  is  called  the  native  cheny 
by  the  colonists,  and  possesses  a  sweet  flavour. 

Gbeat-flowbbbd  Austbaliah  Hbath  (Bpaerii 
grwndi^a),  Fig.  18. — ^This  beautiful  heath  is  now  a 
fikvourite  onuonental  hot-house  plant.  Although  the 
BpaeridaeeiB  are,  strictly  speaking,  not  true  heaths, 
yet  plants  of  that  order  resemble  the  Brieae«B  in  al- 
most every  character,  excepting  that  the  anthen  are 
one-celled,  and  opening  longitudinally,  whereas  the 
others  are  two-celled,  and  dehiscing  by  a  pore.  In 
other  respects  they  serve  the  same  economy  in  nature. 
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and  inhabit  simiUur  localities  and  BoiU.  In  the  arid, 
sandy  districts  of  Australia^  along  the  east  ooaBt>  the 
different  species  of  epoerii  are  as  abundant  as  the 
erieuareattheCS^wof  GoodHope.  Their  diy,  rigid 
leaves,  brilliantly  coloured  petals,  devoid  of  scent, 
and  hard  woody  stems,  accord  with  the  bright  sunny 
ctimate,  and  the  unmarked  character  of  the  seasons. 
The  adaptation  of  these  plants  to  a  region  where  more 
succulent  herbs  would  soon  wither  and  perish,  is 
beautifully  illustrative  of  the  provision  of  nature  in 
clothing  the  Australian  wildemeas  with  vegetation  ; 
while  the  &cts  that  they  flower  in  our  winter  gar- 
dens, when  all  European  flowers  are  dead,  and  fiwie 
in  summer,  when  indigenous  plants  are  in  ftdl  bloom, 
show  ihaX,  although  transplanted  to  the  northern 
hemisphere,  where  the  seasons  occur  in  opposite  rota- 
tion, they  retain  the  wondrous  principles  of  vegetable 
physiology  unaltered,  which  regulate  the  nature  of 
vegetation  in  the  southern  hemisphere ;  a  proof  that 
there  is  another  and  a  higher  principle  controlling  the 
vitality  of  plants  than  heat,  and  its  alternations  of  cold. 
Nothing  can  surpass  their  beauty  when  seen  growing 
in  the  greatest  luxuriance,  amongst  the  rocky  clefts 
around  the  shores  of  Port  Jackson.  The  traveller 
who  sees  them  for  the  first  time  would  imagine  that 
he  was  trespassing  upon  some  horticulturist's  garden, 
and  had  entered  a  choice  collection  of  cultivated 
flowers,  when  he  had  suddenly  penetrated  into  one  of 
those  floweiy  dells. 

Nativb  Bobb  of  AX78TBALIA  {Bortmta  ierrvlata). 
Fig.  14. — For  want  of  a  better  representative  of  the 
"queen  of  flowers,"  the  Australian  colonists  have 
chosen  this  pretty  little  plant,  which  bears  but  a  vexy 
distant  affinity  to  the  tnie  rose.  In  like  manner, 
Ccrrea  speeioM,  fig.  15,  is  named  the  Australian 
FuBOHiA,  with  pertiape  a  little  closer  resemblance  to 
its  assumed  prototype.   This  desire  of  giving  familiar 


names  to  the  flowers  of  his  adopted  oountiy,  recalls 
pleasing  reminiscences  to  the  colonist;  but  at  the 
same  time  it  gives  the  inhabitants  of  the  mother 
coimtry  erroneous  impressions  of  the  character  of 
that  exotic  flora.  Not  only  are  the  trees  and  shrubs 
veiy  different  in  their  nature  firom  those  of  Europe, 
but  the  specific  characters  of  the  herbs  and  grasses  are 
unlike  any  that  are  described  in  the  British  flora ; 
and  we  question  if  there  are  more  than  twenty  known 
species  of  plants  conmion  to  Australia,  which  are  in- 
digenous in  Europe.  This  statement  will  convey  tho 
extent  of  its  meaning  more  fully,  when  we  add,  that 
at  present  there  Lb  little  short  of  10,000  species  known 
to  botanists,  although  not  all  botauically  described. 
The  first  botanist  of  repute  who  visited  the  shores  of 
Australia^  and  gave  some  account  of  its  extraordinary 
vegetation,  was  the  late  Sir  Joseph  Banks,  who  was 
afterwards  followed  in  his  researches  by  the  indefa- 
tigable Robert  Brown,  at  present  chief  botanical 
curator  in  the  British  Museum.  This  gentleman 
gave  the  result  of  his  discoveries  in  a  purely  technical 
work,  published  in  Latin,  as  far  back  as  1810,  wherein 
he  describes  upwards  of  4500  species,  and  which,  from 
the  umbrage  taken  by  its  author  at  the  severe  criti- 
cisms passed  on  his  new  views,  and  style  of  Latin, 
never  passed  into  a  second  edition,  and  may  be  con- 
sidered a  sealed  book  to  the  public  at  laige.  Since 
that  period  very  little  has  been  done  in  describing 
and  illustrating  the  botany  of  that  most  interesting 
region.  Few  geiiera  have  been  added  to  the  list  given 
by  that  eminent  botanist,  although  Cunningham, 
Labillardiere,  and  others,  have  more  than  doubled 
the  list  of  species.  There  is  still  a  vast  field  open  for 
botanical  discoveries  in  Australia,  and  a  popular  and 
interesting  history  of  its  vegetation  has  yet  to  be 
given  to  the  world. 

S>  M. 
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BOTANICAL    TERMS. 


A,  in  compodtion,  signifies  without,  as  Jphylhu,  vfith- 

oat  lea?es;  AomUiSf  without  stem. 
Abbnmaie  iabbreviaref  to  shorten).    Used  in  oompaia- 

tive  descriptions,  to  indicate  that  one  part  is  shorter 

than  a)iother. 
Aberrant,  deviating  from  the  natural  or  direet  way; 

applied  in  Natural  History  to  species  or  genera  that 

deviate  from  the  usual  chairaoters  of  their  neighbours. 
Abortion  signifies  an  imperfect  deyelopement  of  an^ 

given  organ. 
Abraded,  rubbed  or  worn  olF. 
Abttei^genif  cleansing,  haying  a  cleansing  quality. 
Aooesaory,  sometliing  added  to  the  usual  number  of 

organs,  or  their  parts. 
Accretion,  the  growing  of  one  thmg  to  another. 
Aocumbent,  lying  on,  prostrate,  supine;  this  term  Ib 

employed  in  Crucifene,  to  signify  a  radicle,  which 

lies  upon  the  edjB^e  of  the  Cotyledons. 
Aceroae,  needle-pomted;  fine  and  slender,  with  a  sharp 

point. 
Aoeaceni,  sour,  tart,  acid. 
Aceiarioue.  any  thing  belonging  to  the  salad  tribes  of 

vegetables. 
AeeUme,  something  that  produces  acidity. 
Adadar^  needle-shaped. 
Aemaqfi)rm,  scimitar-shaped. 
Acud,  the  small  stones  in  grapes,  strawberries,  &c. 
AcMleaie,  being  furnished  with  aculei  or  prickles,  as 

distinguisheid  from  spines. 
Amlei,  priokles,  sharp  hard  processes  of  the  epidermis 

falling  off  when  old;  by  which  character  they  are 

distinguished  frt)m  spines,  which  do  not  fall  off. 
Acwmnalef  taper-pointed. 
Aeulangtdar,  having  shaip  angles. 
Adnate,  adhering  to  a  thing.   Anthers  are  called  adnate 

when  they  are  attached  to  the  filament  by  their 

whole  length. 
AduU,  the  frdl-grown  of  any  thing:  AiU-grown  leaves 

are  adult  leaves. 
jEruginoua,  having  a  colour  like  that  of  aerugo  or  ver- 
digris. 
Aggfameraledy  collected  in  a  heap  or  head. 
Aggr«gaU^^\\\st^  together;  usually  applied  to  a  dense 

sort  of  inflorescence. 
Ahstdum,  a  hard  pericarpium,  containing  a  single  seed, 

which  does  not  adhere  to  it;  it  ia  the  same  as  tlie 

Unniean  nu». 
Albumen,  the  substance  under  the  inner  coat  of  the  testa, 

surrounding  the  embryo;  it  is  sometimes  absent. 
AlexkAamUo,  that  which  counteracts  poisons,  antidotal. 
Alkuesoent,  having  the  properties  or  effects  of  alkali. 
Alvecdaie,  resembfrng  a  nonevcomb. 
Amentum,  a  catkin;  mode  of  inflorescence. 
Amjdexkxad,  stem-clasping;  the  base  of  the  leaf  sur- 
rounding the  stem. 
Am^aeeom,  having  the  properties  of  starch. 
Anatkimoemg,  unitmg,  or  inosculation,  of  vessels. 
Anirogynom,  produmng  both  male  and  female  sexes  on 

the 'same  root,  or  in  the  same  flower. 
Ai^firaetmm^  frill  of  tumrngs  and  winding  passages. 


Angular,  composed  of.  or  frimished  with,  angles. 
Angulo- dentate,   angularly   toothed,   or    angular    and 

toothed. 
Anmdatiom,  rings  or  eirdes. 
Anterior^  growing  in  front  of  some  other  thing. 
Anthelmintic,  capable  of  killing  worms. 
Anther^erous,  bearing  anthers. 
Anti-eerop&ulom,    antiscorbutic;    efiicadous    against 

scurvy. 
AntiaefMc,  efiSicaclous  against  putrefaction. 
Aperient,  having  a  slight  purgative  quality. 
Apetaloue,  being  without  petals. 
Apex,  the  summit;  generally  applied  to  any  thing  ter- 
minating in  a  point. 
AfifUhoue,  resembling  something  covered  with  little 

uloers. 
Apicutate,  terminating  in  an  apiculous  or  little  pcmit. 
ApicuUnu,  a  small  pomt.    This  term  is  geneiafiy  used 

when  tne  midrib  projects  beyond  the  leaf,  forming  a 

little  point,  or  when  a  small  point  is  very  suddenly 

and  abruptly  formed. 
Apophynt,  a  swelling  beneath  the  theoa  of  a  moss. 
Appendix,  that  which  is  attached. 
Ajmressed,  placed  close  upon  somethinff  else:  when 

nairs  lie  flat  upon  the  surface  of  a  pUuat,  they  are 

said  to  be  appressed. 
Appnmmatedf  near  together. 
Apterous,  without  wings,  or  the  membranous  margins 

which  botanists  call  wings. 
Aquatics,  growing  in  or  beloniring  to  water. 
Arboreous,  being  a  tree,  as  aistmguished  firom  frutes- 

oent  or  shrubby. 
Arborescent,  having  a  tendency  to  become  a  tree. 
Arcuate,  curved  or  bent  like  a  bow. 
Areola,  little  spaces  or  areas  on  the  surface  of  a  thing: 

the  surface  of  crustaceous  lichens  is  often  cracked  in 

every  direction;  the  spaces  between  the  cxacks  are 

the  areoIsB. 
Areolated,  the  adUeotive  of  the  last  term. 
Aridity,  (hyness. 
Arillate,  having  that  peculiar  appendage  called  the 

Arillus.    Tlie  term  is  only  applied  to  seeds. 
Arillus,  a  process  of  the  placenta  adhering  to  the  hilnm 

of  seeds,  and  sometimes  enveloping  them. 
Aristate,  bearded,  as  the  glumes  of  barley.    Many 

grasses. 
Aroma,  the  spicy  quality  of  a  thing. 
Articulation,  tne  place  where  one  thing  is  joined  with 

another,  another  word  for  joint. 
Asci,  small  tubes  in  which  the  eporules  of  Cryptogamio 

plants  are  placed. 
Asdgerous,  bearing  asci. 
Assurgent,  rising  upward. 
AUenutUe,  made  tnin  or  slender. 
Auriculated,  having  an  ear-like  base. 
Awns,  the  beard  or  arista  of  com. 
Asnl'/lotoering,  flowering  in  the  axilla. 
Axilla,  literally  the  armpit;  in  plants  applied  to  the 

angle  formea  by  the  union  of  the  leaf  and  stem. 
AxUlarv,  placed  in  the  axilla. 
Axis,  the  line,  real  or  imaginary,  that  passes  throogh 

anything. 
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B 
llofloofe,  berried,  liaving  a  fleshy  coat  or  oorering. 
Baaaed,  rosembling  a  bag  or  sack. 
IkUL,  the  roand  central  part  of  the  flower  of  the  Stap^lia. 
Baatds^  or  vittn.  are  the  spaces  between  the  elevated 

lines  or  ribs  of  the  fruit  of  ombelliferoas  plants. 
Bamdf  crossed  by  a  paler  colour  in  spaces  resembling 

bars. 
Beak,  anT  thing  which  resembles  the  beak  of  a  burd; 

hard  short  pokits. 
Bearded^  haying  long  hair  like  a  beard. 
BeardUtted,  haying  small  awns. 
Biatqridate^  twice  pointed. 
BidentatBj  aooble-toothed,  or  baring  two  teeth. 
Biaaialy  a  plant  is  said  to  be  biennial  wUch  requires 

two  seasons  to  mature  its  fruit*  and  then  dies. 
Bijhriom.  placed  in  two  rows. 
Btfidf  hau  dirided  in  two;  two  oleft. 
Bwlandulary  double-glanded. 
Buaiiate,  baring  two  lips. 
Bilobed,  dirided  into  two  lobes. 
Binatef  growing  two  together. 
BiparwJe,  capable  of  being  parted  in  two. 
B^pmncde^  a  mode  of  foliation ;  twice  pinnate. 
Btpumatifid^  twice  pinnatifid,  a  mode  of  foliation. 
BtncoaUj  haying  two  little  sacks,  bags,  or  pouches. 
Biacuttde,  resembling  two  bucklers  iteuta)  placed  side 

bj  side. 
BUermale,  dirided  in  three  twice  oyer. 
Bt-tri-eremde,  creoate  twice  or  thrice. 
Bi'iripamai^^  pinnatifid  twice  or  thrice  oyer. 
Bi-tri-ternaUy  growing  in  threes  twice  or  thrice  over. 
Bitalved,  two-valyed. 

BUmeking^  made  white  by  being  grown  in  a  dark  place. 
Bland,  fair,  beautiful. 
Bltgki,  a  ysgue  term,  signifying  a  pestilence  among 

plants  caused  by  the  attack  of  insects  or  of  para* 

sitical  fungi,  or  by  some  endemloal  affection  or  the 

atmon>here. 
Biistered,  haying  the  surface  raised  as  the  skin  is  when 

blistered. 
Bole,  trunk  of  a  tree. 
Boragaeom,  of  or  belonging  to  the  natural  order  Bora- 

ginese. 
Brae&iaU,  haying   arms  or   branches  usually  placed 

oppodte  to  each  other,  nearly  at  right  angles  with 

the  main  stem,  and  crossing  each  other  alternately. 
BradecUey  fumlBhed  with  bractese. 
BraeieoUB,  little  bracteae. 
Braetem,  smaU  leaves  placed  near  the  calyx. 
BraneUettf  small  branches. 
BriaUe$,  rigid  hairs. 
B^bi^rouB,  bulb-bearing. 
Bulootu,  baring  bulbs. 

BuRm,^  underground  buds  resembling  roots,  and  con- 
sisting of  numerous  fleshy  scales  placed  one  over  the 

other. 
Burry,  covered  with  hooked  stiff  hairs,  like  the  heads 

of  Bur  or  Burdock. 
BjfS9oidy  baring  the  appearance  of  ByssL 

CadMoom^  falling  off  soon. 

C<miou»,  gray. 

CkapUote^  growing  in  little  tufts. 

CktloaraU,  spurred,  or  spur-shaped. 

Caleareou$,  chalky,  or  growing  on  chalk. 

Ccdcafomu  formed  like  a  little  shoe. 

CaUi,  small  callosities,  or  rough  protuberuices. 

CaBoua^  hardened. 

Cb&ejns,  of  or  belonging  to  a  calyx. 

Catyadated,  harino:  bracteohe  resembling  an  external 

or  additional  calyx. 
Calmtroj  literally  an  extingulBher;  applied  to  the  body 

which  tips  the  theca  of  a  mo«s,  and  the  like. 
Chh/ptratefUtmng  a  covering  resembling  an  extinguisher. 
Ca^fptrtfortnu»  shaped  like  a  calyptra. 
CampanvlaU,  oell-shaped. 
CaMoUadatB^  channelled  or  furrowed. 
Ckmoeilate,  latticed;  resembling  lattice -work. 
Caneaoepi^  hoary,  approaching  to  white. 
CapUaryy  vetj  denaer;  resembling  a  hair. 
Capitate,  growing  in  a  head. 
OapUular,  growing  in  small  heads. 
CapUuU,  small  heads. 


CapUmli/brm,  formed  like  a  small  head. 

Carboittued,  burned  to  a  coal. 

Carina,  a  keel  like  that  of  a  boat;  also  the  two  lower 
petals  of  papilionaceous  flowers. 

Oarmate,  keel-shaped. 

Cariopna,  a  one-celled,  smalt,  indehiscent  pericarpium 
Shoring  to  the  seed  which  it  contains,  as  the  grain 
of  grasses. 

Carious,  decayed. 

CarnuMotive,  medicines  which  promote  perspiration. 

Camose,  fleshy. 

CurpeUa,  the  small  parts  out  of  which  compound  fruit 
are  forme4. 

Carpology,  the  science  which  treats  of  the  structure  of 
fniits  and  seeds. 

Cartiiaffe,  gristle. 

Cartilaginous,  gristly. 

Cataplasm,  a  plaster,  or  more  properly  a  poultice. 

Catarrkal,  of  or  belonging  to  a  cold. 

Cathartic,  purgative. 

Calkin,  iniiorescenee  of  the  natural  order  Ament&ces. 

Caudate,  tailed,  bdng  like  a  tail. 

Caudeat,  the  trunk  or  stem. 

Caudiada,  Sk  smaM  membranous  process  on  which  the 
pollen  of  orchideous  plants  is  nxed. 

Cautesoent,  acquiring  a  stem. 

CauUne^  produced  on  a  stem. 

Caustiatjf,  having  a  burning  quality. 

Cauterp,  that  which  bums. 

Cdhdar,  composed  of  cells. 

Centimetre  is  a  FVench  measure  equal  to  4  lines  ,fj^ 
or  nenr  4(  lines. 

Centuriaj  hundreds. 

CephaHe,  nierlicinal  to  the  head. 

Ceruoeous,  wax-like. 

Oermums,  nodding,  dnx^ing,  or  pendulous. 

Chafy,  bearing  processes  resembling  chaff. 

CilttMua,  a  spot  on  the  seed,  indioaung  where  the  ves- 
sels of  the  raphe  terminate. 

ChoMnd-leaved,  folded  togethet  so  as  to  resemble  a 
channel  for  conducting  water. 

(^arring^  blackening  by  fire. 

CUim,  hairs  like  those  of  the  eyelash. 

Ciliary  processes,  like  eyelash  hairs. 

CUiatea,  eyelash-haired. 

CiUato-dentate,  toothed  and  fringed  with  hairs  like  eye- 
lashes. 

Cinereous,  aah -coloured,  gray. 

(XreauUi^f,  curled  round  like  a  sharp  c^ook. 

Cirrhiferom,  bearing  tendrils. 

drrkose  or  (Xrrhous,  tendrilled. 

Clammy,  viscid,  sticky. 

Clatkrate,  kittioed,  dirided  like  latticework. 

daoate,  club-shi^ed. 

davellose,  dubbed,  or  baring  club-like  processes. 

CUmms,  a  name  for  the  ergot,  a  disease  iu  com. 

daws,  the  taper  base  of  a  petal. 

Clinandrium,  that  part  of  the  column  of  orchideous 
plants  in  which  tne  anther  lies. 

CXypeate,  shaped  like  a  Roman  buckler. 

Coowebbed,  covered  with  loose  hairs,  as  if  with  a  cobweb. 

Oochleate,  resembling  the  shell  of  a  snail. 

Cohering,  connected. 

CoUapsum,  the  act  of  closing  or  falling  together. 

Columella,  the  axis  of  the  frail  of  mosses. 

Columnar,  formed  like  colnnms. 

Comminuteii,  pulverised  or  pounded. 

Comose,  tliis  terai  is  uscyt  to  exfii<«s  a  kind  of  inflo- 
rescence, which  is  tenoiuated  by  sterile  bractese. 

Compact,  close,  solid. 

Complicate,  folded  tog<9thet. 

Cbmplicato-oarinate,  folded  logclher  so  as  to  form  a  sort 
ofkecl. 

Comoound,  used  in  botany  to  cxt»ress  Ihe  union  of  seve- 
ral things  in  one:  thus,  a  oomixnmd  umbel  is  formed 
by  sevCTal  rimple  umbels,  a  compound  flower  by 
several  simple  nowers,  he. 

Compressed,  pressed  together. 

Concave,  hollow. 

Conoentrie,  points  or  lines  at  oqiinl  distances  from  a 
common  centre. 

Concrete,  hardened  or  formed  into  one  mass. 

ConCj  a  particular  kind  of  comfionnd  fruit. 
>  Con/erruminate,  united  together.  (^  bs  to  be  undistin- 
I     guishable. 
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Conrferooid^  like  oonfcrvse. 
Oo^ueni,  rannlng  into  one  annllirr 
Con^obaUdy  collected  into  a  spherical  form. 
ComoaH,  resembling  a  cone. 
Conioo-kenaapherical,  between  conical  and  round. 
Cb»tbo-oeo^,  between  conical  and  ovate.  • 

Chr^ugate^  joined  in  pairs:  a  term  chiefly  applied  to 

leaves. 
Cbmia^  Joined  together  at  the  base. 
Ommveaty  converging. 
Conoid^  cone-like. 
QmsMded,  tightened  or  contracted  in  some  particular 

place. 
Camjergirig.  approacMog  together. 
Convex,  rismg  in  a  circular  form. 
Oonvexo-plane,  plane  on  one  side,  convex  on  the  other. 
Convolute^  rolled  together. 
Ckmdhid.  like  coral. 
Cordate,  neart-shaped. 
Coriaceoua,  leathery. 

Comeom,  nomy^  of  the  consistence  of  horn. 
CormcdaU,  havmg  processes  like  small  horns. 
Conurit,  homed. 
Corona,  literally  a  (irown:  applied  in  botany  to  the 

crown-like  cup  which  is  found  at  the  orifice  of  the 

tube  of  the  corolla  in  Narcissus,  Pancr&tium,  and 

others. 
Corpvade,  a  small  body;  a  particle  of  any  thing. 
Oorroborwd,  strengthening,  having  the  power  to  give 

strength. 
Cbrromw,  having  the  power  of  wearing  away. 
Oorrugatedt  wrinkled  or  shrivelled. 
CMioal,  of  or  belonging  to  the  bark. 
Corymb,  a  raceme  or  panicle  in  which  the  stalks  of  the 

lower  flowers  are  longer  than  those  of  tlie  'Upper,  so 

that  the  flowers  themselves  are  all  on  the  same  level. 
Corymhoae,  formed  or  arranged  after  the  manner  of  a 

corymb. 
Corymbuiofe,  formed  or  arranged  in  many  small  corymbs. 
Cosmdio,  beautifying. 
Costa^  literally  nba:  applied  by  botanists  sometimes  to 

the  midrib  of  a  leaf,  and  sometimes  to  any  prqjecting 

round  elevations  having  the  same  direction  as  the 

axis  of  the  fruit. 
OMto^  ribbed. 

Cotyleaoiu,  seed  lobes  or  leaves. 
OowUd-ldaoed^  a  thing  is  said  to  be  cowled  or  cucullate 

when  its  end  is  curved  inwards  in  such  a  manner  as 

to  represent  the  oowl  or  hood  of  a  monk. 
Cnnm,  notches. 
CrmaU,  notched. 
Cmudmre,  the  notching. 
Oremdale,  ftill  of  notches. 
Ond,  applied  to  some  elevated  appendage  terminating 

a  particular  organ:  a  stamen  is  crested  when  the 

filament  projects  beyond  the  anther,  and  becomes 

dUated. 
Oribrifbrm,  riddled  with  holes  like  a  sieve. 
Ot&itMs,  perforated  like  a  sieve. 
Crisp,  whoi  leaves  are  very  much  undulated  at  the 

margin,  they  are  called  cnsp  or  curled. 
Crueksta,  shaped  like  a  Maltese  cross:  a  flower  is  said 

to  be  cruciate  when  four  equal  petals  are  placed 

opposite  each  other  at  right  angles. 
Cruafiroma,  the  name  of  a  particular  family  of  plants 

bMring  crudate  flowers. 
CVvstoesoM,  having  a  hard  brittie  shell. 
dydcJUne,  consistmg  of,  or  resembling,  crystals. 
CueuUate,  hooded,  oowled;  see  CowUd. 
Culm,  the  stem  of  grasses,  soitamineous  plants,  and  the 

like. 
OUmiferoiu,  produdng  culms. 
CuUnUe,  shaped  like  a  pruning-knife. 
Omeate,  wedge-shaped. 
Cup,  the  same  as  corona;  see  that  word. 
Oipule,  the  cup  of  an  acorn,  and  of  all  amentaceous 

plants. 
CuptU^brm  or  C^aulaie,  shaped  like  a  reversed  bell. 
CuspidaU^  like  the  point  of  a  spear,  a  leaf  is  cuspidate, 

when  it  is  suddenly  tapered  to  a  point. 
C^taMow,  relating  to  the  skin. 
CMU,  the  scarf  skin,  or  epidermis. 
Out4ootied,  cut  and  toothed  at  the  same  time 
QfotHform,  cup-shaped,  concave. 
(^UfniraneouB,  having  the  form  of  a  cylinder. 


Irioal,  cylinder-shaped. 
lindrieo-oampamdate,  cylindrically  bell-shaped. 
^>^brm,  boat-shaped. 

),  a  mode  of  inflorescence,  resembling  a  flattened 
panicle.  • 
tymom,  flowering  in  cymes. 

D 

Dooandroua,  ha^ng  ten  stamens. 

Daoidwnu,  falling  off.  Leaves  which  are  shed  annually 
are  said  to  be  deciduous:  as  are  also  trees  that  aanu- 
allj  lose  their  leaves. 

Dedtnate,  curved  downwards. 

Deoootion,  a  preparation  or  digest  by  boiling  water. 

Decompound,  a  leaf  is  said  to  oe  decompound  when  it 
is  twice  pinnated;  a  panicle  when  its  branches  are 
also  pamded. 

DeeorUeaUd,  disbaiked. 

Deeumibeni,  lying  down. 

Decurreni,  nmnmg  down. 

Decurrioe,  having  a  tendency  to  run  down. 

Deeussaiad,  when  two  right  lines  cross  each  other  at 
right  angles  they  are  said  to  decussate;  leaves  are 
often  placed  in  this  position. 

D^end,  turned  downwards. 

Dekuoeni,  gaping;  an  expression  applied  to  the  mode 
in  which  the  anthers  or  the  fruit  burst  open  and 
discharge  their  contents. 

Deliquaeent,  melting  away  ui>on  exposure  to  air. 

DeUa-lwoed,  Deiioia,  shaped  like  the  Greek  A. 

Demiuloent,  having  the  property  of  softening  any  thing. 

DeiUeUe,  havfaig  the  margins  divided  into  mdaons 
resembling  teeth. 

DentaUHsSkOe,  having  the  margin  dentate  and  tipped 
with  cillse. 

Dentato-smuate.  scolloped  and  toothed. 

Daitieulate,  heing  finely  dentate. 

DenHeulaHons,  small  toothings. 

Dentiform,  tooth-shaped. 

Deobetruent.  having  the  power  of  removing  obstniotionst 
a  term  or  medicine. 

Dependefd,  hanging  down. 

Depreeaed.  pressea  downward. 

Depuratea,  purified,  cleansed. 

Deapumate,  to  throw  off  in  froth  or  scum. 

DebBToad,  Deteraioe,  having  the  power  of  cleaning* 

Dianarom,  having  two  stamens. 

Dkqohanoua,  transparent. 

Diamkoretui,  promoting  perspiration. 

DiMomom,  a  stem  that  ramifies  in  pairs. 

Diooeeoua,  having  two  coooL 

Didymoua,  two  united. 

Difyaamoua,  having  ^wo  long  stamens  and  two  short 
ones  in  the  same  flower,  each  pair  being  collateral. 

Difbrm,  two  fbrms;  used  to  express  irregularity. 

D^^'uae^  scattered,  widely  spread. 

D^uaSbie,  such  as  may  be  spread. 

Dtpitated,  fingered,  ohaped  like  the  hand  spread  open. 

Dipitifbm,  formed  like  fingers. 

Dt^ynoua,  two  styles  or  female  organs. 

Dtmdiata,  halved,  divided  into  two  parts. 

DuBcioue,  when  a  plant  bears  female  flowers  on  one  in- 
dividuaLand  males  on  another,  it  is  called  dicscioas. 

Diaeoid.  When  in  Gomp6sit8Q  the  florets  are  idl  tubu- 
lar, the  head  of  flowers  is  ssUd  to  be  discoid.  In 
other  eases,  when  the  florets  of  the  centre  of  a  head 
of  flowers  are  more  perfect  tlian  the  rest,  they  are 
called  discoid.  Finally,  when  any  thing  is  dilated 
into  something  which  may  be  compared  to  a  disk, 
the  term  discoid  is  also  made  use  or. 

Diaaia  or  Didt,  the  fleshy  annular  process  that  sur- 
rounds the  ovarium  of  many  flowers:  also  the  sur- 
face of  a  leaf;  also  the  centre  of  a  head  of  flowers 
of  Compdsitse. 

DiacuUeni,  having  the  power  to  scatter  the  matter  of 
tumours. 

Disae^oimeni,  the  partitions  by  which  a  seed  vessel  is 
divided  internally. 

DiaHehoua,  two-rowed:  producing  leaves  or  flowers  in 
two  opposite  rows 

DUrieMomoua^  divided  in  twos  or  threes;  a  stem  con- 
tinually dividing  into  double  or  treble  ramiflcations. 

Diuretie,  naving  the  power  of  promoting  the  flow  of  nrineu 

Divarioate,  growing  m  a  straggling  manna. 
^  DodeeandrouahBxmg  twelve  stamens. 
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DMirifiiirm,  axe-fthaped. 
DomUf  gloving  on  the  back. 
DnuHe,  applied  to  medicines  wliicli  aet  Tiolently. 
I>ntpe^  a  und  of  fttdt  consisting  of  a  fleshy  snecalent 
rind,  and  containing  a  hard  stone  in  the  middle. 

E 
BehimUed,  ooTered  with  prickles  like  an  eohinns  or 

hedgehog. 
Edible,  eaUble. 
Efim,  literallj  poured  forth;  applied  to  inflorescence, 

it  means  a  kind  of  panicle  with  a  very  loose  one- 
sided arrangement. 
Eleetmttriet,  a  medicine  of  conserres  and  powders  in  the 

consistence  of  honey. 
EU^nAL  like  an  ellipsis.  • 

Elbptio-UmcmjlaU^  a  form  between  elliptical  and  fainoeo- 

iate. 
ElcmgaUdf  lengthened. 

EmargmaUy  hsTinff  a  small  notch  in  the  end. 
Embomd^  projectuiff  in  the  centre  like  the  boss  or 

nmbo  of  a  romid  shield  or  target. 
Embracmp^  a  leaf  is  said  to  embrace  a  stem  when  it 

clasps  it  round  with  its  base. 
EmoU%ad^  softening. 
EnudtkmB,  medidnee  made  of  bruised  oily  seeds  and 

water. 
Entate  or  Etu^orm,  shaped  like  a  sword  with  a  straight 

blade. 
Emdermit,  the  outer  skin  of  the  bark. 
Spifih^lUous,  growing  upon  a  leaf. 
Eptpkytetj  i>lant8  which  grow  upon  other  plants  with- 
out deriving  any  nutriment  in>m  them. 
EqmdkUmt^  equally  distant. 
EquiifaUTaLf  having  equal  sides. 
EtnakaU,  a  mode  of  vernation,  or  of  arrangement  of 

leaves  with  respect  to  each  other,  in  which  the  sides 

or  edges  alternately  overlap  each  other. 
BndO'pateat,  between  erect  and  spreading. 
Eroded,  gnawed,  bitten;  a  term  used  to  express  a  par* 

ticular  kind  of  irregular  denticulation. 
Eron-deMtate,  the  toothing  being  eroded. 
Errkme,  promotmg  a  dbcharge  of  mucus  from  the 

nostnls. 
Eeekarotief  having  the  power  to  scar  or  bum  the  skin. 
Eeadeni,  good  for  food. 

Etkiated,  whitened  by  being  kept  from  idr  and  light. 
Emmeeoeni,  quickly  vanishing. 
Evolved,  unfolded. 
Exeavaied,  hollowed  out, 
Exeemtriexu,  flying  off*  (h>m  the  centre. 
Exeariate,  stripped  of  the  bark  or  skin. 
JSnwrmif.  projecting  or  running  beyond  the  edge  or 

point  of  any  thing. 
ExoUd,  foreign. 
ExpedaranL,  any  thing  that  promotes  the  discharge  of 

mucus  from  the  chest. 
Exterled,  projecting  beyond  something  else. 
Exwicoated^  dried  up. 

Eadra-axiUary,  above  or  on  the  outride  of  the  axils. 
Eixtra-fiiUaceoui,  away  fttnn  the  leaves,  or  inserted  in 

a  different  place  from  them. 

,  whatever  is  oast  off  by  plants  or  animals. 


FdKida,  the  nutritious  powder  of  wheat  or  of  other 

things. 
Faloaia  or  Pale^brm.  bent  like  a  sickle. 
Parinaoeomty  foU  of  iiour. 
Paaeklety  psrcels  or  bundles. 
FaeekulaUy  arranged  in  bundles  or  parcels. 
Ftutigiate,  tapering  to  a  narrow  point  like  a  pyramid. 
Fauoee,  tne  jaws;  the  gaping  psrt  or  orifice  of  a  mono- 

petauous  flower. 
FofWis.  pitted  or  excavated  like  the  cells  of  a  honey- 

como. 
Fecdkgnf,  resembling  a  feather. 
FtbrUitge,  efficacious  in  moderating  fever. 
Feauent,  muddy,  thick  with  sediment. 
Feemmiatum,  the  act  of  making  fhiitfol. 
Ferooet^  thickly  set  with  spines. 
Femumtnu,  lion-coloured,  rusty. 
Fibriuo$B^  covered  with  little  strings  or  fibres. 
Fibraue,  neing  composed  of  fibres. 


Fiddte-Ujiped,  having  a  lip  resembling  the  figure  of  a 
fiddle. 

Fijftform,  shaped  like  a  thread. 

FimMaie,  fringed. 

Finger  fwrtoc/.  divided  into  lobes  luving  a  fancifol  resem- 
blance to  the  five  fingers  of  a  human  hand. 

Fiatular  or  Fidvhui,  hoUow  like  a  pipe. 

Ffaodd,  feeble,  weak. 

FlexiU,  capable  of  being  brnt  In  different  directions, 
pliable. 

Fieamote,  haring  a  bent  or  undulating  direction. 

Flexwrn  recurved,  bent  backward  in  a  flexuose  or  undu- 
lated manner. 

Flood,  littie  tufts  like  wool. 

FloriB  horologiea,  flowers  which  expand  at  particular 
hours,  whence  they  are  a  sort  of  timekeepers. 

Floral  envelopee^  the  calyx,  braotesB,  and  corolla,  which 
envelope  tne  inner  parts  of  the  flower  are  all  so  called. 

Florets,  little  flowers;  chiefly  applied  to  those  which 
constitute  what  were  formerly  called  compound 
flowers. 

Flori/erom,  that  which  bears  flowers. 

FloeetdoMs,  compound  flowers,  consisting  of  many  tnbu- 
lose  roonopetalous  florets. 

FoHaeeous,  having  the  form  of  leaves. 

FoUide,  a  psrticoiar  kind  of  seed-vessel. 

FooisttukB,  the  stalks  of  either  flowers  or  leaves. 

Fomioale,  arched. 

FroffmeiUary.  composed  of  fragments. 

Friiiged.  having  a  oorder  like  a  fringe. 

Frond,  the  leaves  of  palms. 

Frontal,  that  which  is  m  front. 

Froeted,  covered  with  glittering  particles,  as  if  flne  dew 
had  Deen  congealed  upon  it. 

FrudUieaHon,  all  those  parts  composing  the  flower  and 
fruU  of  plants. 

Pruteaoeni  or  FrvHooeey  shrubby. 

Pugadom,  that  which  lasts  but  for  a  short  time. 

Pntvone,  tawny  yellow  or  fox-eoloured. 

Pmi^oue,  having  the  substance  of  fungi  or  mushrooms. 

Pumde,  the  litue  stalk  by  which  a  seed  is  attached  to 
the  placenta. 

Pnreate,  forked. 

Pitf/iiraeeous,  scalv,  mealy,  scurfy. 

Futoom,  blackish-raovm. 

Pueijbrm,  spindle-shaped. 

G 

Chleate,  belmeted;  the  upper  lip  of  a  ringent  corolla  is 

the  galea  of  that  corolla. 
(TeiolMe,  jelly;  a  term  of  chemistry. 
CfdaiUume,  consisting  of  jellyh 
Geminate^  doubled. 
OemnuB,  iealV  buds  as  distinguished  from  alabastra  or 

flower  buds. 
Oeopomo^  relating  to  agriculture. 
Germ  or  Germen,  the  old  name  of  the  ovarium. 
Germen  infmor,  fruit  below  the  flower. 
GerwinatuM,  the  flrst  act  of  vegetation  in  a  seed. 
GiSthome,  protuberant. 
Glabrone,  smooth. 

Gladiaie,  shaped  like  a  short  straight  sword. 
GlomdviaT,  having  glands. 
Glauceaoent  or  Glaudne,  having  something  of  a  bluish 

hoary  appearance. 
Glantaue,  having  a  decided  hoary  f(ray  surface. 
Globoee  or  GlobMar,  round  or  spherical. 
Glomerate,  gathered  into  a  round  heap  or  head. 
Glnmaeeoua,  plants  are  said  to  be  glumaceous  vhcn 

their  flowers  are  like  those  of  grasses. 
Qktme,  a  part  of  the  floral  envelopes  of  a  grass. 
Ghtten,  a  chemical  principle. 
Glutinous,  adhesive. 
Grained,  the  segments  of  the  flowers  of  Rnmex  have 

tubercles  which  are  called  grains. 
Gran^^form,  formed  like  grains  of  com. 
GroMdar,  covered  as  if  with  grains. 
Cfreganous,  hording  together. 

Grooved,  furrowed,  channelled,  marked  with  grooves. 
Grumous,  clubbed,  knotted,  contracted  at  intervals  hito 

knots. 
Gynandrous,  having  the  stamens  and  style  combined  in 

one  body. 
Gffrose,  turned  round  like  a  crook. 
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HabH,  features  or  general  appearance  of  a  plant. 

HoMkOe,  formed  like  the  h^  of  a  halbert. 

IIatUUo4anoeolaie,  between  halbCTt-ehaped  and  lanceo- 
late. 

HaakUo-soffUtate,  between  lialbertniliaped  and  arrow- 
abaped. 

Hcttdim^  dead  stems  of  herbs. 

Helmet,  the  same  as  Gtdea;  see  GMeate. 

Iferbaceoiu,  a  plant  the  stem  of  wldoh  perishes  aonnally. 

Hermaphrodite^  consisting  of  two  sexes. 

HexagomUf  six-sided. 

HesDfmdroHs,  having  six  stamens. 

Hexoa^tdwr,  six-angled. 

HiODapetaloiutf  having  six  petals. 

Hilum,  the  soar  or  mark  on  a  seed  which  indicates  the 
place  by  whieh  it  adhered  to  the  placenta. 

Htreute,  roagh  with  soft  hairs. 

Hispid,  rough  with  stiff  hairs. 

HcKxry,  covered  with  white  down. 

HomogeneottSy  having  a  nniform  nature,  or  principle,  or 
composition. 

ff<mejf-poref  the  pore  in  flowers  which  secretes  honey. 

Hone^'foales,  the  scales  in  flowers  which  secrete  honey. 

Honey-tpats^  the  spots  in  flowers  whieh  secrete  honey. 

Hooded,  bems:  curved  or  hollowed  at  the  end  into  the 
form  of  a  hood. 

Horn,  any  long  subulate  process  in  a  flower  is  called  a 
horn. 

Hutke,  the  dry  envelopes  of  either  flowers  or  fruits. 

Hyaline,  crystalline,  transparent. 

Hybrid,  mule;  partaking  of  the  nature  of  two  species. 

Hvgrometrioal,  indicating  the  approach  of  moisture. 

Hvpoerater^brm,  salver-shaped. 

Ih/poffumtu,  situated  below  the  ovarium. 

HjfpopkylUnUy  under  the  leaf. 


Teed,  covered  with  particles  like  icicles. 

Toe-drope,  transparent  processes  resembling  icicles. 

fmMeate,  laid  one  over  another  like  tiles. 

Incised,  cut,  separated  bv  incisions. 

Incrastated,  becoming  thicker  by  degrees. 

Incurred,  bending  inward. 

/iicKrM-racifnwf,  bending  inwards  and  then  backwards. 

fndddsoent,  not  dehiscing. 

Indigenous,  native  of  a  country. 

Indurated,  hardened. 

Indmimiy  the  membrane  that  encloses  the  theca  of  ferns. 

If^latedy  blown  up. 

Inflesaeii,  bending  inward. 

It^loresoenee,  disposition  of  flowers. 

In/ttadUrtd^brm,  ftmnel-shaped. 

Innoeuottt,  harmless. 

Inspissated,  thickened;  spoken  of  sap  or  other  liquor. 

Inienerating,  having  the  power  of^  making  tetMler  or 

softening. 
Intemodes,  the  space  between  the  Joints  of  plants. 
Interpetiolar,  between  the  petioles  or  lea&tnlks. 
Interstices,  spaces  between  one  thing  and  another. 
IntramarginaL,  within  the  margin. 
Inverse,  inverted. 

Incolucels.  the  partial  involuora  of  umbelliferous  plants. 
Involneral,  hsmng  an  involucre. 
Inoolucrated,  oovo^  with  an  involucre. 
Involucre  or  Inookurum,  the  braetes  which  surround 

the  flowers  of  UmbellifenB  in  a  whorl. 
Involute,  rolled  inwards. 


Joints,  the  plsces  at  which  the  pieces  of  the  stem  are 

articulated  witli  each  other. 
Juliform,  formed  like  an  amentum  or  catkin. 


Kalifbrm^  formed  like  Salsola  kUi,  a  sea-ooast  plant. 
Ked,  when  the  midrib  of  a  leaf  or  petal  is  sharp  and 

elevated  externally  it  is  called  a  keeL 
Kneod  ot  Knee-jointed,  bent  like  the  knee-joint. 


LabeUum^  the  front  segment  of  an  orchideous  or  other 

flower. 
ImAkub,  segments  of  any  thing. 
LuimaU,  cut  or  divided  into  segments. 


haeUtoeiA,  yielding  milky  Juice. 

Lacuna,  little  pits  or  depressions. 

Lacunose,  covered  with  uttle  pits  or  depressions. 

Lanigatedy  smoothed. 

Lamdlaled,  divided  by  plates  internally. 

lamina,  literally  a  plate;  it  is  mostly  applied  to  the 

leaf  of  a  plant  considered  without  its  petiole. 
Lanesolate,  lance  or  spear  shaped. 
LanceoUUo-^ubulate,  between  lanceolate  and  subulate. 
lAxteral,  on  one  side. 
Lax,  loose,  not  compact. 
Lec^Hets,  small  parts  of  compound  leaves. 
Legume  or  Legumen,  a  pod;  the  fruit  of  leguminous 

plants. 
L^uminous,  plants  which  bear  legumes^  such  as  the 

pea,  the  bean,  the  kidneybean. 
Lenticukar,  shaped  like  a  lens. 
Lentifijrm,  in  form  like  a  lens. 
Ijt^prous,  covered  with  Rpots  or  scales. 
Lui^  the  calyx  which  falls  off  fkom  the  flower  in  a  nngle 

jpieoe. 
Ltngula,  the  membrane  ai  the  top  of  the  petiole  of 

grasses  and  other  plants. 
Ungtdaie.  strap-shaped. 
Limbate,  naving  a  coloured  or  dilated  suzfaoe. 
Lmear,  when  the  two  sides  are  parallel. 
Linear-ensate,  long  sword-shapea. 
LA^tt^brm  or  Linaulate,  tongue-shaped. 
lAfped,  having  a  distinct  lip  or  labellnm. 
LcM/ds,  small  lobes. 
LoeamtitkM,  motion  from  place  to  place. 
Loculanumts,  pnrtitions  or  cells  of  a  seed  vessel. 
Loeular,  a  fruit  is  called  unilocular  if  it  contains  but 

one  cell  (a),  bilocular  if  two  cells  (b),  trilocnlar  if 

three  (e),  and  so  on. 
Lament,  a  kind  of  legume  falling  in  pieces  when  ripe. 
Lomentaeeoms,  bearing  pericarpia,  called  lomenta. 
LoraU,  shaped  like  a  thong  or  strap. 
Lubricate,  to  make  slippery. 
Ludd,  bright,  shining. 

Lunate  or  XjunukUe,  shaped  like  a'half  moon. 
Lurid,  a  colour  between  purple,  yellow,  and  gray. 
LymjAoHo,  of  or  belcmging  to  lymph  or  sap. 
£ifrat€,  lyre-shaped. 

M 

Maeerate,  to'decompoee  by  steeping  in  water  or  other 

liquid. 
Margmad,  relating  to  the  mai^n. 
Afosfioafof^jf,  srindinff  or  chewing  with  the  teeth. 
Ma(k,  an  olaterm  lor  crop. 

Matrix,  a  place  where  any  thing  is  generated  or  formed. 
Medulla,  tne  pith  of  a  plant. 
Medullary,  relating  to  the  pith  of  plants. 
Melastomaeoous,  partaking  of  the  nature  (ht  appearance 

of  Mettstoma. 
Mdltferous,  honey-bearing. 
Membranaoeous  or  Membranous,  having  the  texture  of  a 

membrane. 
MenstruuMf  a  liquor  used  as  a  dissolvent. 
Meskes,  the  openings  in  any  tissue. 
Micadous,  glittering^  shining. 
Midrib,  the  lai^ge  vein  which  passes  from  the  petiole  to 

the  apex  of  a  leaf. 
Miliary,  granulate  resembling  many  seeds. 
Mitrjmrm,  formed  like  a  mitre. 
MMify^  the  power  of  motion. 

Monaadpkousy  having  the  filaments  cohering  in  a  tube. 
Monaindrous,  having  one  stamen. 
Monil^hrm,  formed  like  a  necklace,  that  is  to  say,  with 

alternate  swellings  resembling  beads  and  contrac- 

tions. 
Monoootj^eduns,  liaving  one  seed  lobe  or  leaf. 
MoncBcious,  having  the  one  sex  in  one  flower,  and  the 

other  in  another. 
Mom^)etalous,  having  one  petal. 

Monosepahus,  having  one  sepal  or  division  of  the  calyx. 
Mordant,  that  which  enables  vegetable  matter  or  tissue 

to  receive  dyes  or  colouring  matter,  and  to  retain 

them. 
Mottled,  marked  with  blotches  of  colour  of  unequal 

intensity  passing  inaendbly  into  each  other. 
MueHage,  a  turbid  slimy  fluid. 
Mucronale,  pointed  sharp. 
MucromUate,  having  a  little  hard  point. 
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Mdek,  a  gardener's  term  far  the  plaeing  manure  about 
the  vooAa  of  trees  on  the  surfnoe  of  the  j;roand. 

MtdUfbritmaj  very  numerous;  or  arranged  m  many  rows. 

MidtmairtiUy  much  divided. 

Mwii^plm^  much  mnltiplkd. 

Mwneatedy  covered  with  short  sharp  points. 

Afurieato-Mupidf  covered  with  short  shsip  points  and 
rigid  hairs  or  bristles. 

N 

ATcniaiief,  nymphs  of  the  springs  and  fountains;  a  par- 
ticular cffder  of  Monooo^ledoiKNis  plants. 

Nareotiey  producing  sleep  or  torpor. 

Namcdary  boat-shaped. 

N*Af  the  upper  ta^mng  end  of  bulbs  is  called  the  neck. 

Neetar^ermu.  bearmg  honey. 

Ntdtmy  ot  NeetarmMf  that  part  of  a  flower  which  pro- 
duoes  lioney. 

Niervesy  the  strong  veins  upon  leaves  or  flowers. 

iVsmsMrfaw,  the  power  of  motion  in  leaves. 

Nertom  or  iVervsM,  composed  of  nerves. 

NeiOgr,  neither  male  or  female. 

NidmlmUj  nestling;  lying  among  any  tiling  as  a  bird  in 
its  nest. 

Nidm^  the  nest  of  any  thing* 

Noddku,  liaving  a  dro(^ing  position. 

NotHy  the  aitioulfttions  of  plants:  the  place  where  one 
joint  is  articulated  with  another. 

Nodomy  having  many  nodi  or  Lnots. 

NoduUa,  small  hard  knots. 

Natehrfiofwendy  havinff  the  flower  notched  at  the  maighi. 

Nmeameidaeeomy  producing  nuts. 

NmdeuMy  tlie  kernel. 

O 

Ob  is  used  in  the  composition  of  Latin  technical  terms, 
to  indicate  that  a  tiling  is  inverted;  for  instance, 
obovate  is  inversely  ovato,  oboordate  inversely  cor- 
date, and  so  on. 

Ooadentalf  coming  firom  the  west. 

OdtraoeotUy  having  the  colour  of  clay  or  yellow  ochre. 

OdandroiUy  having  eight  stamens. 

Odos^ftumBy  having  eight  styles. 

Qffemxdy  vdj  thmg  that  is,  or  has  been,  used  in  the  shops. 

OUagmcmty  having  the  qualities  of  oil. 

OUraooomty  esculent,  eatable. 

OUieaeeomy  having  tne  qualities  of  olives. 

OperadoTy  covere<l  with  a  lid. 

Operctdjffmiiy  having  the  figure  snd  poeition  of  a  round 
lid  of  something. 

Openw/am,  a  lid. 

Opkdey  having  the  power  of  opium. 

Oriiauar  or  Orbiematey  a  plane  sorfiice  circumscribed 
by  a  circle. 

Orckideomy  of  or  belonging  to  the  natural  order  of  Or- 
chidesB. 

Or^My  an  opening. 

CmyUdy  become  uke  bone. 

Ova.  the  eggs  of  any  thing. 

OmLy  having  the  figure  of  an  ellipse. 

Ooarwm  or  Ovaryy  the  i>art  of  tne  flower  in  which  the 
young  seeds  are  contuned. 

OvaUy  egg-shaped. 

OvaUMieummate,  egg-shaped,  and  tapering  to  a  point. 

OvcUoeylmdraeeouBy  ^gg-snaped,  with  a  convolute  cylin- 
drical figure. 

Ovaio-ddtoidy  triangularly  egg-shsped. 

OvaithrobMukdey  roundly  egg-shaped. 

Overlappingy  when  the  margin  of  one  thing  lies  upon 
that  of  another,  it  is  said  to  overlap. 

Ovoidy  egg-like. 

Om^ef,  tlie  young  seeds  of  plants  contained  in  the 
ovarium. 


PalaUy  the  mouth  of  a  rineent  flower. 

Paleaeeouay  abounding  with  oliaffy  dcales. 

Palmaied  or  PalmaUfid^  divided  so  as  to  resemble  a 

liand. 
PanduT^brmy  hating  the  figure  of  a  fiddle. 
Pamded,  loose-spiked. 
Pcamaryy  useful  for  making  bread. 
PapSionaceous.  butterfly-shaped  flowers. 
PapiUote,  producing  small  gUndular  excrescences  like 

nipples.  _ 


PtgifmSf  the  crown  of  the  fruit  of  Comp6sitae,  and  simi- 
lar plsnts. 

PapuUmy  producing  small  ^ands  Uke  pimples. 

ParaboUeaUgy  in  form  like  a  parabola. 

PanmAymiiy  all  the  parts  of  plants  which  consist  of 
cellular  tbsue  only. 

ParidcUy  being  attached  to  the  sides  of  an  ovarium  in- 
stead of  its  mxM. 

PaiaUy  spread  out  or  expanded. 

PattdotUy  slightly  spreatung. 

Pedinate,  resembling  the  teetli  of  a  comb. 

PtetoraLy  relating  to  the  breast. 

Pedaii/id,  cut  into  lobes,  the  lateral  ones  of  which  do 
not  radiate  from  the  petiole  like  the  rest. 

PediaUatey  sliffhUy  stalked. 

PedieA.  smaU  footstalks  of  flowers. 

Pmiumley  the  common  footstalk  of  flowers. 

PeUuiUy  a  tUn  skin. 

Peiluddy  bright,  transparent. 

PeUaiBy  when  die  petiol«  is  flxed  in  the  dbk  instead  of 
the  margin. 

PendUtdy  marked  in  lines  as  if  with  a  pencil. 

PmtdidoiUy  drooping,  hanging  do¥nL 

P^Hiaffimaly  havmg  five  angles. 

Pada^jfmmty  having  five  styles. 

PmtimdrouMy  having  five  stamens. 

PetdapdaUnuy  having  five  petals. 

Ptrmnialy  lasting  many  years  without  perishing. 

PetflUaU.  when  the  stem  passes  through  the  base  of 
the  leaf. 

PerianOmtmy  the  envelope  that  surrounds  the  flower; 
this  term  la  applied  wnen  the  calyx  cannot  be  dis- 
tinguished from  the  corolla. 

Perioarpy  the  seed  vessel. 

Periehaticdy  leaves  which  in  mosses  surround  the  base 
of  the  stalk  of  the  theca. 

Peri^ynouty  inserted  into  the  calyx. 

Pmidomey  the  rim  which  surrounds  the  orifloe  of  tho 
theca  of  a  moss. 

PerUkedumy  Peridmmy  ixt  Peruporiumy  difierent  kinds 
of  envelopes  of  the  reproductive  organs  of  FiingL 

PenutaUy  remaining,  not  falling  off. 

PenwMtf,  naving  a  passage  through  which  anything  can 
be  transmitted. 

Petaloid^  like  a  petal. 

PeiaUy  divisions  of  the  corolla^ 

PeUolate,  havinv  footstalks. 

Petioletj  footstalks  of  leaves. 

PeeioUdn,  little  petioles. 

Pexixoidy  like  a  resiza;  a  kind  of  fungus  resembling  a 
cup  in  figure. 

Pkanqgamtnuy  such  plants  as  are  visibly  famished  with 
sexual  or^^oB. 

PharmaeeuiMealy  relating  to  the  art  of  pharmacy. 

PUeaUy  having  a  cap  or  lid  like  the  cap  of  a  mush- 
room. 

PiletUy  tho  cap  of  a  mushroom. 

Pif^&routy  bearing  hairs. 

Piafifnty  formed  like  down  or  hairs. 

Pibm^  slightly  hairy. 

Pimptedy  covered  with  minute  pustules  resembling 
pimples. 

Pmnm  or  PmmdtBy  the  segments  of  a  pinnated  leaf. 

PtrntaiBy  a  leaf  is  so  called  when  it  is  (uvided  into  numo- 
rous  smaller  leaves  or  leaflets. 

Pmnai^dy  a  leaf  is  so  called  when  it  is  divided  into 
lobes  from  the  margin  nearly  to  tlie  midrib. 

Piquancjfy  sharpness,  pungency. 

Piai/brmy  formed  like  peas. 

PiatilUtm  or  Pistily  the  columnar  body  situate  in  tho 
centre  of  a  flower,  oonsisting  commonly  of  three 
parts,  viz.  the  ovarium,  style,  and  stigma. 

PitcherBy  hollow  leaves  so  called. 

Pithy  medulla  occupying  the  centre  of  a  stem  or  shoot. 

Piimioiu,  discharging  mucus. 

/%iiM,flat. 

Platio-eommreaedy  compressed  down  to  a  flatUsh  surface. 

PUthoriey  naving  a  full  habit. 

Plieate,  phuted. 

PlumoMy  feathery,  resembling  feathers. 

Pbamdoy  the  young  leaves  in  the  embryo. 

PlurUocidary  having  many  cells. 

Pody  a  kind  of  seed  vessel  such  as  that  of  the  pea  ttibo. 

Polvandrouty  having  more  stamens  than  twenty. 

Pofygamouiy  a  plant  is  sud  to  be  polygamous  when 
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some  flowers  are  male,  others  female,  and  others 
hermaphrodite. 

Pdwynom,  having  nnmerous  styles. 

PcitwetalouSf  having  many  separate  petals. 

/'o^spermoitf,  having  many  seeds. 

Pomsj  an  apple. 

Portty  apertures  in  the  catiole  through  which  trans- 
piration takes  place. 

Porredy  extendea  forward. 

Pouchf  a  little  sack  or  bag  at  the  base  of  some  petals 
and  sepals. 

Pranomenf  the  first  name  of  several;  in  plants  it  is 
the  same  as  the  generic  name. 

Preoodtyy  ripe  before  the  usual  time. 

PritmoHOf  formed  as  a  prism. 

ProeesaeSy  protrusions  eithor  natural  or  monstrous. 

Prc^erota,  a  plant  is  said  to  be  proliferous  when  it 
forms  young  planta  in  abundance  about  its  roots. 

Proimnences,  protuberant  rirings  from  the  surfaoe. 

PropendaU,  hanghig  forward  «nd  downward. 

Prurient,  stinging. 

Pvb«acmo6y  down  closely  pressed  to  the  surface. . 

PtJhdaiiMy  budding. 

Pulveriaedf  reduced  to  powder. 

Puhaiaiey  become  cushion-shaped. 

Pidvimdiy  little  cushions. 

Pundijbnn,  formed  like  points. 

Pungmty  stinging  or  prioldng. 

Pustular  or  Pudulate,  covered  with  glandular  excres- 
cences like  pustules. 

Puttulea,  pimples  or  little  blisters. 

Pyrtformy  shaped  like  the  fruit  of  a  pear. 


Quadrangulary  four-angled. 

QuadnfariouSy  arranged  in  four  rows  or  ranks. 

Quadnfidy  divided  four  times. 

Quadnfflandulary  having  four  glands. 

QticUentaryy  succeeding  by  fours. 

QwUemaiejnnnatey  pinnate;  the  pinnee  being  arranged 

in  fours. 
QmnaUy  in  fives. 
Quinquefidy  divided  into  five. 
Quinli^pl^  five  times  multiplied. 


Raoeme»y  a  particular  arrangement  of  fiowers,  when 
thev  are  arranged  around  a  filiform  simple  axis, 
each  particular  flower  being  stalked. 

Racemom^  flowering  in  racemes. 

RachiSy  tnat  part  of  a  culm  which  runs  up  through  the 
ear  of  com,  and  consequently  the  part  that  bears  the 
flowers  in  other  plants. 

Radiant  or  RadiaUy  a  flower  is  said  to  be  radiant,  when, 
in  a  cluster  or  head  of  florets,  those  of  the  circum- 
ference or  ray  are  long  and  spreading,  and  unlike 
those  of  the  disk. 

Radical,  proceeding  from  the  root. 

Radieanty  producing  roots  from  the  stem. 

RadicuUy  that  end  of  the  embryo  which  is  opposite  to 
the  cotyledons. 

Radius,  the  ray  of  compound  flowers. 

Ramenla,  little  brown  withered  scales  Ti'ith  which  the 
stems  of  some  plants,  especially  ferns,  are  covered. 

Rameniaoeous,  covered  with  ramenta. 

RamifiaUiom,  subdivisions  of  roots  or  branches. 

Ramose,  branchy. 

RamuUy  twigs  or  small  branches. 

Raphe,  in  seeds  this  is  the  channel  of  vessels  which 
connects  the  ehalaia  with  the  hilum:  in  umbdlife- 
rous  plants  it  is  the  line  of  junction  of  the  two  halves 
of  which  their  fhiit  is  composed. 

Reoepiade,  that  part  of  the  fructification  which  sup- 
ports the  other  parts. 

Recesses,  the  bavs  or  sinuses  of  lobed  leaves. 

Reeurvedy  bent  backward. 

Reeurvo-patenty  bent  back  and  spreading. 

R^exed,  bent  backward. 

R^leaeed  recesses,  sinuses  of  leaves  which  are  bent  back- 
ward from  the  ordinary  duection  of  the  snrfiaoe  of  a 
leaf. 

Reiu/brm,  kidney-shaped. 

Repandy  a  leaf  having  a  margin  undulated  and  un- 
equally dilated  is  said  to  be  repand. 

Repando-denlate,  repand  and  tootlied. 


RepUoate,  folded  back. 

Resohdive  or  ResAvatioey  having  the  power  to  dissolve. 

ResoleeiUy  having  the  power  of  dissolving. 

Restringeidy  astrmgent. 

Resupinaie,  inverted  in  position,  so  tliat  that  which  was 
m  front  becomes  at  back. 

Retieulatedy  resembling  a  net. 

Retuse,  abruptly  blunt. 

Revoluie,  rolled  back. 

Rkomboidaly  like  a  rhombus. 

Rkomboid'OcaU,  rhomboidally  eeg-shaped. 

Rib,  the  projecting  vein  of  any  thing. 

Ri^y  stiff. 

Rtngeniy  gaping. 

Ringing,  making  an  incidon  resembling  a  ring  all  round 
a  branch. 

Rotate,  a  monopetalous  corolla,  the  limb  of  wldch  is 
fiat  and  the  tube  very  short,  is  called  rotate. 

Rotundo-ovate,  roundly  egg-shaped. 

RvbefaeieRt,  any  thing  which  reddens  the  skin,  or  nuses 
slight  (»itaneous  inflammation. 

Rudtment,  when  an  organ  is  imperfectly  developed, 
botanists  call  such  developement  a  rudiment. 

Ru/bus,  reddish,  orange-coloured,  or  rusty. 

Rugose,  rough  or  coarselv  wrinkled. 

Rugulose,  finely  wruiklecL 

Rundnate,  hooked  back,  applied  to  the  lobes  of  leaves. 

Runcmata-dentale,  hooked  back  and  toothed. 

Runners,  procumbent  slioots  which  root  at  their  extre- 
mity. 

Rudy,  rust-colonredL 

S 
Saccate,  bagged ;  having  a  bag  or  pouch;  as  many  petalsL 
Sagittate,  shaped  like  an  arrow-head. 
SdmoarOy  a  kind  of  winged  seed  vessel;  the  same  as  what 

the  English  call  key. 
Sapid,  agreeable  to  the  palate. 
Saponaceous,  soapy. 

Sarmentose,  producing  sarmenta  or  runners. 
Sawed,  resembling  the  teeth  of  a  saw. 
Scabrous,  rough  with  little  asperities. 
Scales,  any  small  processes  resembling  minute  leaves; 

also  the  leaves  of  the  involucmm  of  Comp^sitse. 
Soandent,  climbing. 
Scape,  a  stem  rising  from  the  root  and  bearing  nothing 

but  flowers. 
Scarios»  or  Scarious,  membranous  and  dry. 
SMtous,  tockj,  formed  of  the  rock  called  schist. 
Scion,  a  shoot  intended  for  a  graft. 
SooriiBy  cinders. 

ScroUculaiey  excavated  bto  little  pits  or  hoIlowB. 
>Sl0ro^^>rr»,  formed  like  a  double  bag. 
Scuify,  covered  with  scales  resembling  scurf. 
Scutate,  formed  like  an  ancient  round  buckler. 
Secund,  arranged  on  one  side  only:  the  same  as  ani* 

lateral,  which  is  better. 
Sedges,  a  tribe  of  marsh  plants  so  called. 
Segments,  parts  of  any  thmg. 
Semi-y  half. 

Semkudy  belondng  to  the  seed. 
SeminaUony  seeing. 
Sepals,  the  segments  of  the  calyx. 
Septa,  the  partitions  that  divide  the  interior  of  the  fruit. 
Sept^erous^  bearing  septa. 
Serrated,  like  the  teeth  of  a  saw. 
Serrulations,  notehlngs  like  those  of  a  saw. 
Sessile,  without  footstalks. 
Setaoeo-rostrate,  having  a  beak  with  the  figure  of  a 

bristle. 
SetaceouSy  resembling  a  bristle  in  shape. 
Seta,  bristles. 

Setifirmy  formed  like  a  bristle. 
Seiigerous  or  Setose,  covered  with  bristles. 
ShMth,  the  lower  part  of  the  leaf  that  soirounds  the 

stem. 
Sherds,  the  fra^ents  of  potting  employed  by  gardeners 

to  dndn  their  flower- pots. 
Shidd,  a  broad  table-like  process  hi  the  flower  of  StA- 

p^lia  and  its  allies. 
Sialagogue,  having  the  power  of  exciting  saliva. 
SSlioaledy  coated  or  mixed  with  flint. 
S^lioeouSy  flinty. 

SilkUy  the  small  round  pod  of  Crucifene. 
Silique,  the  long  taper  pod  of  Crucifcrse. 
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Simple,  the  reverse  of  compound. 

Sumai6  or  Sbnumi  bending  in  and  oat. 

Smmato-deiUale,  rinuate  and  toothed. 

Smusy  the  bays' or  recesses  formed  by  the  lobes  of  leaves 
or  other  bodies. 

SoboUfertrnty  producing  young  plants  from  the  root. 

&N2(MMrf,  soaked. 

Sommfwcua,  causing  Sleep. 

Sopor^y  causing  sleep. 

Svri^  the  patches  of  nruotiflcation  on  the  back  of  the 
fronds  of  ferns. 

AxK&r,  a  spike  protracted  lh>m  a  spatha. 

^paika^  a  broaa  sheathing  leaf  enclosing  flowers  ar- 
ranged upon  a  spadix. 

us,  furnished  with  a  spatha. 

i,  shaped  like  a  spatula,  a  knife  so  called. 

!,  withared  or  dead. 

round  like  a  sphere. 
ly  almost  like  a  sphere. 
V,  minute  spheres. 
9,  flowers  sesnle  upon  a  long  racl^s. 
»,  indurated  branches  or  nrocesses  formed   of 
woody  fibre,  and  not  falling  on  from  the  part  tliat 
bean  them. 

Soimfiirm,  formed  like  a  spine. 

MmouM,  full  of  spines. 

Spimdegoad,  havmg  a  tendency  to  produce  small  spines. 
I,  covered  with  small  spines, 
circularly  involved. 

»,  that  part  in  Gryptogamous  plants  which  an- 
swers to  the  seeds  of  other  plants. 

liferouB,  bearing  sporules. 
tfiom,  counterfeit. 
Ki«ff.  long  processes  resembling  horns  produced  by 
various  parts  of  the  flower. 

Squamifijrm,  like  scales. 

Squcmrtm,  spreading  rigidly  at  right  angles,  or  in  a 
greater  degree. 

^amen^  the  male  organ  of  a  flower. 

Stamm^krmu,  producing  stamina. 

Sbmdardt  the  upper  segment  of  the  flower  of  Legu- 
nun6s8e. 

Stellate,  in  the  manner  of  a  star. 

Stdlvlate,  resembling  little  stars. 

JtenZs,  barren. 

StermacOory,  qualities  which  provoke  meezing. 

S^Ufnuf,  the  female  ofgan  of  a  flower. 

SUmulaHtiff,  exciting. 

SiimitU,  stinging  hairs. 

St^,  the  stalk  of  F&ngi. 

StmUaie,  having  a  sliort  stalk. 

Stmdaeeoue,  having  appendages  called  stipols. 

ShpMlarif,  occupying  the  place  of  stipulse. 

ShjmUt.  small  scales  at  the  base  of  the  petiole  of  cer- 
tain leaves. 

Stoloniferou»,  having  creeping  roots. 

SStoAm*.  root  shoots. 

^omaade,  relating  or  agreeable  to  the  stomach. 

Sbxuigury,  a  disMse,  and  produced  on  plants  by  tight 
ligatures. 

StrSa,  layers,  beds. 

Shia,  small  streaks,  channels,  or  furrows. 

Siriated*  having  stricB. 

StrigtB,  little,  rigid,  unequal,  irregular  hairs. 

Strtgoee,  havmg  strigse. 

Slrophiolate,  sunounded  by  protuberances. 

Stntma,  a  wen  or  protuberance. 

Strmmose  or  Strumous,  covered  with  strums. 

iSyfe,  the  stalk  wliich  intervenes  between  tlie  ovarium 
and  stigma,  bearing  the  latter. 

Styptic,  having  the  power  to  staunch  blood. 

Sm,  in  composition,  signifies  subordinate,  or  some- 
what. 

Sneadeni,  fleshy  and  filled  with  juice. 

Sadorific,  having  the  power  of  producing  perspiration. 

Smfhdieoae^  slirubby  m  a  slight  degree. 

Smeaie,  fiirrowed. 

Sapermdant,  floating  on  the  surface  of  any  thing. 

Suppurate,  to  generate  matter. 

St^pra-deampomid,  doubly  compounded. 

Suradi,  voung  shoots. 

Suiure,  the  line  formed  by  the  cohesion  of  two  partn. 

J^r^eneehus,  belonging  to  the  nineteenth  class  of  the 
sexual  system. 

Synthetical,  combining;  opposed  to  analytical. 


Tads,  the  long  feathery  or  hairy  terminations  of  certain 
fruits. 

Tap-root,  a  root  which  penetrates  deep  and  perpendi- 
cularly into  the  ground  without  dividing. 

Teated,  resembling  the  fi^re  of  the  teat  oi  animals. 

TaidrUs,  the  euning  twining  organs  by  which  some 
plants  lay  hold  of  others. 

Terebuiiimate,  consistiuff  of  turpentine. 

Terete^  tap^,  round  and  long. 

Termmal,  ending,  or  at  the  top. 

Ternary,  oonsistmg  of  tiirees. 

Temate,  growing  together  in  threes. 

Tessellaied,  variegated  by  squares. 

Teda,  the  skin  or  integument  of  the  seed. 

Tettaeeons,  having  a  pale  brown  colour. 

Tetrackotfynunis,  a  stem  that  ramifies  in  fours. 

Tetrtmdrous,  having  lour  stamens. 

Tetrapetakms,  having  ibur  petals. 

Tetrasepalous,  having  four  sepals. 

Thalamus,  that  part  of  a  flower  which  rises  from  below 
the  ovarium  and  sometimes  supports  the  outer  enve- 
lopes. 

Thcuku,  that  part  which  bears  the  fructification  of 
Lichens. 

Theca,  the  cases  that  contain  the  sporules  of  Cr}'pto- 
gamic  plants. 

Threads,  long  delicate  hairs. 

Throai,  the  orifice  of  a  fiowcr. 

Thyrm,  a  kind  of  dense  panicle  like  that  of  the  lilac. 

Thynoid,  resembling  a  particular  kind  of  panicle  called 
a  thyrsus. 

Tomentose,  densely  and  closely  hairy. 

Tomentum,  dense  close  hair. 

Tome,  braciuKi  strengthening. 

Toothed,  divided  so  as  to  resemble  teeth. 

ToothleUed,  furnished  with  little  teeth. 

Topical,  local,  confined  to  some  particular  place. 

Tbfoss,  uneven ;  alternately  elevated  and  depressed. 

Tortuote,  twisted. 

Tondose,  slightly  torose. 

Torus,  the  same  as  thalamus,  which  see. 

Tny)exiform,  in  the  shape  of  a  trapezium. 

Trapezoid,  like  a  trapezmm. 

Triandrous,  having  tnree  stamens. 

TruAototnous,  branches  divided  in  threes. 

Trieuspidate,  having  three  points. 

Tr^rious,  arranged  in  triple  rank. 

Tnfid,  divided  in  three. 

Trdoadar,  having  three  cells. 

Tr^l)etaloid,  appearing  as  if  furnished  with  tliree  petals. 

Tr^a^dous,  having  three  petals. 

Triquetrous,  having  three  sides  or  angles. 

Trituraied,  reduced  to  powder  by  pounding. 

Tropical,  belonging  to  tne  torrid  zone. 

Truncate,  blunt,  as  if  cut  ofF. 

Tuberculate^  covered  with  knobs  or  tubercles. 

7V&en>t»,  bearing  solid  fleshy  roundish  roots  like  tlie 
potato. 

Tulfers,  roots  so  called. 

Tumid,  swelling. 

T\inie,  a  oeat. 

Tunicated,  having  a  coat. 

Turbinate,  having  the  figure  of  a  top. 

T\uyid,  swollen,  puffed  up. 

U 
UndteUuUs,  divisions  of  an  umbel. 
Undids,  the  round  tuft  of  flowers  produced  by  the 

carrot,  &c. 
Undnlicus,  the  cord  which  attaches  the  seed  to  the 

receptacle. 
Umbonate,  having  a  top  in  the  centre  like  that  of  the 

ancient  shield. 
(Tffanfwtf,  destitute  of  prickles  or  spines,  which  are  the 

arms  of  plants. 
Uncinate,  hooked. 
Unctuous^  fat,  oily. 
Undulate,  waved. 

Undulaio-ntgose,  ruffose  or  rugged  and  waved. 
tlnguiculaiea,  fumislied  with  a  short  unguis. 
Unguis,  the  taper  base  of  a  petal. 
UniUUerdl,  one-sided. 
Unilocular,  one-celled. 
Umstaeuad,  being  of  one  sex. 

4  U 
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UroeolaUy  pitcher-shaped. 

Uterine^  belonginff  to  the  womb. 

Utenu^  the  womb. 

Utride  or  UtriaduSy  a  little  bottle  or  bladder. 


Vahular  or  Valved,  consisting  of  yalires  or  seed  cells. 

Vanoo$$,  swollen  here  and  there. 

Vascular,  consisting  of  tissue  in  a  very  succulent  en- 
larged state. 

VavUedy  formed  or  placed  lilco  the  roof  of  a  vault. 

VeneervMy  the  art  of  covering  one  kind  of  wood  with 
thin  plates  of  Another  kind. 

Ventriooaey  inflated. 

Veratruiey  the  active  principle  of  Yeratrum. 

VermifiiM,  that  whicn  expels  worms. 

Vernacular,  native. 

Vernal^  belonging  to  the  spring. 

Versattle,  swinging  lightly  on  a  stalk  so  as  to  be  con- 
tinually changing  direction. 

Ferteof,  the  uppermost  point. 

Vertiealy  perpendicular. 

VertkaUy  omnprttacd,  that  is  depressed. 

Vertilmear,  the  same  as  rectilinear;  in  a  straight  Unc. 


VesieaiorieSy  blistering  plasters. 

VetideB,  hollow  excrescences  resembling  bladders. 

VeanUum,tk  standard;  the  upper  petal  of  a  papiliooa- 

ceous  flower. 
Villom,  shaggy,  with  long  loose  hair. 
Vireaoent,  green,  flourishing. 
Virgate,  twiggy. 

Viscid  or  Viscous,  adhesive,  clanimy. 
Viv<Kious,  lively. 
Viv^rous,  bearing  young  plants  in  the  place  of  flowers 

and  seed. 
Vulnerary,  useful  in  the  cure  of  wounds. 
Vulvi/bnn,  like  a  cleft  with  projecting  edges. 

W 

WatOcd,  having  processes  like  the  wattles  of  a  cock. 

Welted,  flaccid,  arooping. 

Whorls^  leaves  inserted  round  a  stem. 

Win^,  in  botany,  signifies  a  membranous  border,  where- 
with many  seeds  are  supported  in  the-air  when  float- 
ing from  place  to  place. 


Zones,  stripes  or  belts. 


I 

J 
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Abernethy,  Dr.,  hia  receipt  for 

the  aw  oil  cnoomben,  .  378 

Abies.  6o3 

AbietuuB,  650 

AbromA  Aaguita,  .  88 

Absorbing  power  of  leftvee,       4(K  4 1 
Acaeia,  446 

Aoams^  330 

Acer.      ...  653 

Aeermes,  633 

Acbras,   375— Achroi    Sapota, 

ib. — Achraa  Mammosa,  375 

Acida,  YegeUble,  143— Oxalic, 
ib. — Acetic,  ib. — Citric^  ib. 
— Malic,  ib. — QaUic,  ib. — 
Tartaric,  ib. — Bensoin,  144— 
Pruaaio,  144 

Aooma  lued  as  food  for  men, 

42*2— and  twine.  422 

Aootyledoooufl,  1 2  —  Aootyle- 
donea,  Jawieu's  firat  division 
of  the  animal  kingdom,  184 

Adam's  Needle,  595— Varieties, 

how  propa^ted,   .  595 

Adansonia  Digitata,  368 

Adjoue,  256 

Aerial  Roots,  40 

Acthophyllum,  654 

AfHea,  nx^duots  of,  165 

Aga,  a  Turkish  officer,  562 

Agaricuif,  81 — Agarioos  praten- 
sis,  a  fungus,  195 — Agaricus 
GouM^us,  or  tall  cylindrical 
agaric,    .  .  .  196 

Air  Vessels,  lO—Differcnt  opi- 
nions regarding,  10,106 — oom- 
positioii  oi  air,  111 

Akee,  .  .367 

Albumen,  139 

Alburnum,  20.23 

Alder,    .  .  441 

Alecost,  or  Costmary.  493 

Algae,  or  sea- weeds,  o81 — Tlicir 
fnictificatioiii,  80,  181 — uses 
of,  186— different  localities 
of,  ...  189 

Aiismaoeae,  202 

A^abarota,  anecdote  of  Battle 

of,  .  .  .  474 

Alkalies,  .  .154 

Alkanet,  or  Bugloss.  513 

Alligator  Apple,  37d — Alligator 

Pear,  .374 

Allmm  Asealonium,  268  —  Al- 
lium Cepa,  265,  267— Allium 
Fistulosum,  267  —  Allium 
Porram,  268— Allium  Sati- 
▼um,  265 — Allium  SchoBno- 
pra8am,267 — Allium  Sc<Hrodo- 
prasum,  269 — Allium  Ursi- 
num,  265 

Almond,  331— a  native  of  Asia, 
ib.— how  oultivated.  332— 
cultivated  in  England  for  the 
beauty  of  the  flowers,  ib. — 
quantity  of  Almonds  import- 
ed annually  into  Gh-eat  Bri- 
tain, ib. — the  produce  of  Al- 
mond trees  in  England  infe- 
rior, ib.  —  bitter  Almonds 
poisonous,  332 

Almond  Oil,     .  .  .      ib. 


Page 
Almond,  large  fruited.  332 

Aloes,  149.  166,  167— species 
of  the,  wnich  yield  the  gum 
aloes,  the  hepatic,  and  so- 
cotrine,  537,  538,  —  the 
Horse  Aloe,  ib. —  American 
Aloe,  .595 

AlsinesD,    .  639 

Altitude,  .137 

Aluminae,  155 

Amanita  Muscaria,  or  Fly  Ama- 
nita,      ...  196 
Amaranthaces,                     .614 
Amarillis,  577 — its  name  deriv- 
ed, varieties  of,  treatment  of, 
577 — formosissima,  82 
Amber,                                   .665 
AmboreiB,                                      649 
America,  North,  Vegetable  pro- 
ductions of,                               167 
America,  South,  Vegetable  pro- 
ductions of,                               168 
American  Aloe,  595 — ^period  of 
flowering,  its  leaves  convert- 
ed into  soap,                             595 
American  Cress,    .                       300 

—  Elm,  .      432 

—  Hornbeam,  435 

—  Lime,  .  442 
Amioi,  .  .  .86 
Amomeae,  203 
Amomocarpum,  654 
Amoniac,  .  148 
Amp^ideae,  .  633 
Aniplcxicaul  Leaves,  .  38 
Ampulhe,  .  .  .11 
Amygdaltts,     328 — Communis, 

331 — Amaru8,ib. — Macrocar- 
pa,  332— Persica,  829 

Amyridese,  647 

Amyris  Opobalsamum,  561 — 
Balm  of,  its  qualities,  and  the 
manner  of  procuring,  ib. — 
Lady  Montague's  remarks 
upon  it,  .  561 

Anacardieie,  647 

Anchovy  Pear,  374 

Andes,  Vegetation  of  the,  1 70 

Andromeda,  606 

Anemone,  573 — when  introduc- 
ed here,  ib.— qualities  of  a 
fine  flower,  how  propagated, 
its  culture  and  varieties,  574 

Anethum  Graveolens,  291— Fod- 

niculum,  .  291 

AngeHca,  309— Archangcliea,      309 
Animalcules,  Theory  ofthe  83 

Animals  and  Vegetables,  points 
of  resemblance  between  them, 
4 — Animals,  Bones  of,  672 

Anime,  .  .  148 

i  Annularia^  653 

Annaoardium  Occidentale,  387 

Annual  Roots,  14 

Anomopteris,  655 

Anona  Cherimolia,  375— Palus- 
tris,  ib. — Muricata,ib. — Squa- 
mosa, 375 
AnonaceaB,                  .           .      627 
Antherospermeae,                        649 
Anthers.                               12,67,68 
Antholithes,                                  654 


Pags 
Aphis,  330— Black,  314— Lani- 

^era,  .325 

Apium  Qraveolens,  290 — Petro- 

sdinum,  290 

Apocyneae,  .      620 

Api^e,  162,321— Tree  jige  of,  ib. 
where  found,  ib.  3*22— Graft- 
ing, origin  of,  ib. — where  in- 
troduce, ib. — ^varieties  of, 
ib.  323— limited  duration  of, 
323— cause  of  their  deteriora- 
tion, 323— Apples  for  the  Ta- 
ble, 324— for  the  Kitchen,  ib. 
— ^for  Cider,  ib. — for  Cottage 
Gardens,  ib. — Propagation  of 
apples,  ib. — by  Seed,ib. — ^by 
Cuttings,  ib. — Grafting,  ib. — 
Inoculation,  ib. — Soil  for,  325 
Pruning,  ib. — ^Tree  attacked 
by  hisecU,  ib.— Blight,  .  3*25 
Apple,  Alligator,        .  375 

—  Love,  380 

—  Malay,  370 

—  Mould,  its  Structure,  5 

—  the  Custard,  375 

—  Rose,        .  370 

—  Star,  375 
Apricot,  33'^Localitie8  of,  ib., 

333— Varieties,  383 

Aqnifoliaceae,  647 

Araliacete,  .  626 

Araucaria,  653— Peregrina,  664 — 
Exoelsa,    ib.— Extraordinary 
height  of,  84— Sir  J.  Banks's,  476 
Arbor  Vitsp,  475 

Arbutus,  167,530,606 

Areea  Oleraeea,  Groe-Ghx>e,       262 
Areolar  Tissue,  7 

AristoloohliB,  61 1  — Oematitis,      88 
Aristotle,  first  founder  of  Bo- 
tanical Science,  2 
Amatto,        .                               517 
Aroideae,                                  .    202 
Arrack,  245— Distillation  of,  247 
— E^roorts  of,  ib., — Batavian, 
249— Ptocess  of  Making,          248 
Arrack  Pariah,                              ib. 
Arrow  root,  170— Indian,             264 
Artichoke,  168,  305— Antiquity 

of,  ib.,— Propagation  of,     .      306 
Artocarpeac,    648 — Artooarpus 

Incisa,  371— Iiftegrifolia,  371. 

Articulated  Leaves,  38 — Roots,     15 
Arum  or  Wake-Robui,  .      532 

Arum,  Common,  264— -Coloca- 
siae,  ib. — Egyptian^  ib. — Es- 
culentum,  ib. — Italicuin,  82 — 
Maculatum,  264 

Asafstida,  149, 166,  533 

Asclepiadese,  .      620 

Ash,  a  native  of  Britain,  161 — 
its  Varieties,  435— its  general 
Usefuluees,— 436 — Thickness 
of  the  Tree,  ib.— Flowering 
Ash,  ib.— White  Ash,  ib.— 
Black  Ash,  437-Rcd  Ash,  ib. 
— Blue  Ash,  ib. — Carolinian 
Ash,  437 

Ashes,  .  .154 

Asia,  ProdnoU  of,  .    165,  166 

Asparaginese,  202 

Asparagus,  304- Cultivation  of,  306 


708 


INDEX. 


Page 

Aspect,  .  .      lo8 

Aspen,       .  .  444 

Asterophyllitee,         .  653, 661 

Asters,  689— Varieties,  .      689 

Astraj^us    Tragaoantha    and 

Verus,  .  .  567,668 

Atmosphere,    its     Effect     on 

Flowers,  ,  .  74 

Atriplices,       .  .  .613 

Attar,  or  Oil  of  Roses,      .  637 

Aarantiaceffi,  .         347, 633 

Auricolaj  581 — When  intro- 
duced into  England,  ib. — Vast 
variety,  ib.— Tests  of  Quality. 
Propagation,  Seeds  of,  Method 
of  Culture,         .  .    682,683 

Avena  Sativa  (Oats),  .      218 

Azalea,  606— ludica,        .  389 

Badderloolis,  a  sea-tangle,   186,  191 
Baffj  ...        96 

Baking,     Process     of    Baking 

Wlieat-flour,  .  2lT,  212 

Balanophorese,      .  .  203 

Balm,  .  166, 493, 628 

Balsam,  149, 166,  690— its  varie- 
ties, how  cultivated,     .  690 
Balsam  of  Gilead,       .         660,  66 1 

—  of  Judaicmn,  561 — of 
Mecca,  ib.— of  Tolu,  160,  663 
—of  Copaiva,  664— of  Pern, 
160, 664— Poplar,  .  444 

Balsamines?,  .  .      629 

Banana,      .  .  .  260 

—  Pmit  preserved,  ib. 
Bamboo,   169— Description    of 

the,         ...  239 

Banyan  Tree,  166,  477— iU  im- 
mense magnitude,        .  478 
Baobab  Tree,  Roots  of,          .        13 
Barbadoes  Cotton,                       408 
Barbarea  Pnecon,       .           .      300 

—  Vulgaris,  .  300 
Barbary,  manner  of  entertain- 
ment in,             .           .  247 

Barberry.  .      346 

Bark  of  Lime  .  442 

Barley,  Arm  of,  98— Observa- 
tions on,  125— Geographical 
distribution  of,  161,  214— 
Spring  BarIeT,ib. — Winter  or 
Square  Barley,  called  also 
Bear  or  Bigg,  216— Long- ear- 
ed Barlev,  ib. — Produce  of 
Barley,  216 — chiefly  used  in  , 
this  country  for  Brewing  and 
Distilling,  ib. — Process  of 
Malting  Barley,  .  217 

Barringtoniese,  .  .      643 

Base,  ...  70 

Basil,  .493 

Beaded  Vessels,  their  structure,     8 
Bean,    313— where    cultivated, 
ib. — Cultivation     of,     314 — 
Kidney,  .  .314 

Bear  or  Bigg,  (Winter  or  square 

Barley,)  .  .  216 

Bearberry  or  Arbutus,  .      630 

Beohira,  .  .  663 

Beech,  a  native  of  Britain,  161, 
433— its  Structure  and  Varie- 
ty, 433— Purple  Beech,  Com- 
mon Beech,  Wliite  Beech, 
Red  Beech,  434 — Rearing  of 
the  Berah,  Beech  Nuts,  their 
Oil,  ...  433 

Beet,  301 — Nutritive  qualities 
of,  ib.— Whit©  Beet,  ib.— 
Sugar  manufactured  firom, 
30f-Hi8tory  of,  .  302 

Bell  Flower,  687— iU  Varieties 

and  Cultivation,  .  668 

Beliadona,  .      561 


Page 
Benzoin  or  Beiyamin  Tree,  149,  669 
Berberidete,  .  .  627 

Berberis  Vulgaris,  346 

Berberry,  .  .  601 

Bergmann,      .  .  .112 

Berlin  Academy's  Prize  Ques- 
tion, .  .  .  llg 
Bermudas  Cedar  Wood,  .  476 
Berry,  ...  95 
Bemes,  French  or  Aviguon,used 

as  a  dye,  .  .  619 

BerthoUetia  Excelsa,  .      387 

BetaCicla,  .  .  301 

Betula,  .  .  .652 

Betulinese,  .  .  649 

Biennial  Roots,  .  .        14 

Big    Laurel,   461 — remarkable 

for  m^esty  of  form,  .  461 
Bigg  or  Bear,  (Winter  or  square 

Barley,)       .  .  .215 

Bignoniacese,         .  .  619 

Bilberry,  .  .  161,346 

Birch,     440 — Common     Buroh, 

Canoe  Birch,  Black  Birch,  ib. 

Weeping  Burch,  Alder,  441^ 

other  Varieties,  .  441 

Birth  Wort,  Snake  Root,  636— 

the  Long-Rooted  Birth  Wort,  ib. 
Biaarre  Carnation,  683 

—     Tulip,  •      570 

Black  Ash,  437 

—    Poplar,  .  444 

Blaeberry,  .  346 

Blastus.  .  .  .105 

Bligh,  Lieutenant,  commanded 

the  Bounty.       .  .  372 

Blight,  128— kinds  of,  .      129 

Blighia  Sapida,     .  .  367 

Blood,  .  .  .672 

-—    Flower,  .  678 

Bloom,  .148 

Blossoms,  12 

Blue  Ash,       .  .437 

—  Cardinal  Flower.     .  687 

—  Mould  on  Bread,  &c.,  its 
structure,  .  6 

Boabob,  .  .368 

Boards,  679 

Bogs,  .  .  .161 

Bohea,  .  .    389,390 

Bombacese,     .  .  .      630 

Bombyx  CoBvaleooeplialus,  325 

Bonnet,  .       Ill 

Bonnet  and  Haller,  83 

Boraginese,  .  .618 

Borassus  Sechellensis,      .  241 

Borecole,         .  .  .      296 

Boring  the  Trunks  of  Trees,  35 

Botany,  Derivation  of  the  Name, 
1 — ^its  Several  Divisions,  ib. — 
History  of  Botanical  Science, 
ib. — Solomon's  Treatise  on 
Vegetables,  2— Writings  of 
the  Greeks,  ib.— -the  Grecian 
Rhizotomss  devoted  them- 
selves to  Medical  Botany,  ib. — 
lUso  the  Pharmacopolse,  ib. — 
Aristotle  First  Founder  of  Bo- 
tanical Science,  ib. — Romans 
direct  attention  to  Botany,  ib. 
a  number  of  Plants  named  by 
Virgil,  ib. — Dioecorides  and 
Pliny,  ib. — Arabians  studied 
Medicinal  Plants,  3 — Europe 
received  its  first  knowledge 
from  theni,ib. — Germans  cm- 
tivate  the  Science,ib.~(}e8ner 
attempts  a  Classification  of 
Plants,ib.  — Botanical  Science 
extended  by  the  Microsoope, 
ib. — Grew's  Anatomy  of 
Plants,  ib. — Various  <Jbser- 
vers,  ib. — Kay  establishes  the 
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Sexes  of  Plants,  ib. — Linnsus ' 
introduces  Order  into  the  8ci> 
enoe,  ib. — it  is  extended  by 
Jussieu^  DecandoUe,  and 
others,  ib. — Systems  of  Bota- 
nical (3hi8sification,  171 
Botany,  Fossil,                       .      652 

—  Bav  Resin,  I4S 
Bothrodendron  Punotatom,  659 
Bounty,  the,  fitted  out,  372 — 

the  Voyage  of,  372,  373--Mu- 
tiny  on  Board,       .  .      373 

Box,  466 — Uses  to  which  appli- 
ed, ..  .  545 
Boyle,  .  .  .111 
Brachyphyllum,  .  653 
Bradley,  .  .  .85 
Bramble,  337— Localities  of,        337 

—  Arctic,  .  ib, 

—  Dark  Crimson,  ,     .       ib. 
Branched  Stem,  ',  20 
Branches,  their  Manner  of  In- 
crease and  Peculiaritiea,      25,  26 

Brassica  Oleracea  (^pitata,  295 
— Rubra,  ib.— Sabauda,  ib. 
296— SabeUica,  ib.— Botrytis, 
ib.  298— Rapa,  292,  299 

Biazillctto.  498 

Brazilwoo4f  497 

Bread.    Account  of  the  differ- 
ent kinds  of  Bread  used  in 
England  in  ancient  and  mo- 
dem times,        .  219, 220 
Bread  Fniit  Tree,  170,  371— 
Plroductiveness  o^  372— Thn- 
ber  of,  ib. — History  oL  372 
Brewing.    Account  of  the  Pro- 
cess of  Malting  and  Brewing 
Barley,                    .          217,218 
Britain,  Vegetation  of,          1 70,  1 7 1 
British  Oak,  Common,  421— iU 

Wood  ,  .      422 

Brocoli '296,298— Varieties  of,    298 
Bromeha,  365— Various  spedea,  366 

—  Pinguin,  ib. 

—  Karata,  ib. 

—  Ananas,  ib. 
Bronieliaces,  202 
Brown,  .  .  86 
Bromiacese,  .  640 
Brussels  Sprouts,  296 
Brydone's  Description  of   the 

Etna  Chestnut,         .  .    884 

Bubooion,  Gum  of  the  Ghdba- 

nnio,      .  .  .  565 

Buck  Bean,  or  Water  Trefoil,     525 
Backlandia,  .  654 

Buckthorn,      .  .     540 

Buck-wheat.  319— Chihiv&tion 
of,  320— Used  for  Various 
Purposes,     .  .     320 

Buds,  their  Nature  and  Vaiio- 
ties,  36 — ^at  certain  times 
called  ^yes,ib.— either  Naked 
or  Scaly,  ib. — Buds  variously 
.  named,  ib. — Turio.  or  Subter- 
ranean Bud,  ib.— bulb,  ib. — 
its  Tubercle,  ib.— Coated  or  , 
Tunicated  Bulbs,  37— Simple 
or  Multiple,  lb. — Bulbils,  ib, 
—Uses  of  Buds  and  Bulbs,  37 
Buglofls  or  Alkanet,       .  513 

Bulb,.  36— its  Tubercle,  ib.— 
Coated  or  Tunicated,  37— 
Simple  or  Multiple,  ib.— Uaea 
of,  .  .  .  S7 

Bulbils,  their  Variety,  .      ib. 

Bulbous  Roots,  15 

Bulbous  rooted  Iris,  576 

Bunium  bubooastanum,    .  235 

Burchel  the  IVavellcr,  Anecdote 

of,  ...  330 

Burseraoes,  .     647 
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Bybloemea  Tulip, 
Byttacmoesy 
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Cabbage.  295— Yarietief  of,  ib. 
When  iDtrodaoed,  296~Uaed 
m*^]udebr(Me,''ib. — Hownro- 
pagated,  297~Wbite  Cab- 
twge,  295— Red  Cabbage,  295 
Cabbage  Cow,  297 

Cabbage  Palm.  262 

Cabbage  tree  Worms,  ib. 

CabombesB,     .  .  .202 

Cacao,  896— 4)acao  Seeda  used 
for  Money.  397 — Cacao  cake*, 
method  of  preparing,  397 

Oaetna  family,  168,363— Cochi- 
■ellifera,  365— fla^elliformia, 
364 — Grandiflonis,  ib.— Melo- 
eaetoa.  363— the  Night- 
flowenng,  364 — ODontia,  ib. 
115— Peravianua,  Roots  of,  16 
— Repandns,  364 — ^Triangu- 
laris,  ib. — ^Tuna,  365 

Caducous  licaves,  38 

Caesalpinns,  an  early  Botanist,     172 
Caffasa  Arabioay      .  92 

Cajeput  Tree,  .  .    489 

Calamites,  655, 660— Mun^tii,  661 
Calceolaria,  593 — its  Varieties, 

how  treated,  593 

Calendar  of  Flora,  .126 

Calyocrese,  623 

Calyx,  12,66 

Gambmm,  22 

Camellia,  602 — Varieties.  meth> 
od  oi  raising,  602,  604— Ja- 
ponica,  602— ^Sasanqna,  389 

Camomile,  Common,  526 — 
Spanish  Camomile,  or  Pelli- 
tory,  .  •    526 

Campanulaceae,  623 

Camphor,         .  127, 150, 170 

Camphor  Tree,  484 

Cam-wood,  .    498 

Csaary  Birds,         .  673 

Cane,  Indian,  aooonnt  of  the,      239 
Candla,  White,  .    529 

CannophylUtes,      .  654 

Canoe  Birch,  .    440 

Canterbury  Bells,  588 

Cantide,  .04 

Caoutchouc,  150, 170,505— Fur- 
nished  by  rarions  trees,  560— 
When  introduced  into  Su- 
rope,  ib. — How  obtained  and 
Prepared,  ib. — Qualities  and 
Uses,  .         .      566 

Caper  Plant,  481 

Capillary  Roots,  .        15 

Capparrid»,  636 

Caprifoliaoe^,  .  .     625 

Capsicum  Plant,  400 

Capsule         ...       95 
Caraway,  291 

Caraway  Plant,  489 

Carbon,  EfTeots  of,  121— Car- 
bonio  Acid  on  Plants,  122— 
Carbon,  Ilassinfratx  on,  ib. — 
Carbonic  Acid,  Thomson  on, 
ib— Carbonic  Acid  Gas,  113 
Carbonic  Oxide,  .      IIG 

Cardamoo  Plant,  489 

Cardinal  Flower,  .      587 

Cardiocarpuni,      .  .  656 

Carex,  .88 

Carica  Papaya,    .  379 

Carium  Carui,  .  291 

Curl,         ...  280 

Carmine  Pesiza,  a  Fungus,         196 
Carnation,  583 — ^indigenous  to 
Britain,  its  Varieties,  most 
esteemed  Bowers,  Tests  of 
Quality,    583,  584— Various 
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Coloprs,    Propagation,    and 
Method  of  Culture,  584,585 

Cananba  Pftlm,  262 

CarobTree,  .  386 

Carolinian  Ash,  .      437 

Carpinns,  652 

Carpolithes,  .       656 

Carrot,  285— Galled  Staphylinos 
by  the  Greeks,  286— Intro- 
duced into  England  by  the 
Flemings,  ib. — ^The  Leaves  of, 
used  as  an  ornament  for 
ladies'  head-dresses,  ib. — 
Varieties  of,  ib.— Boil  for,  ib. 
— Best  Mode  of  Cultivating, 
286,  287— Preservation  o7, 
during  winter,  287 — Seed  to 
Procure,  ib. — Attacked  by 
Grubs,  &e.,  ib. — Used  in 
Cookerf,  ib. — Nutritive  qua- 
lities o^  ib. — Used  as  a  Medi- 
cine for  Uorses,  ib. — Opinions 
respecting  its  Nutritive  Pro- 
perties,  288 — Sugar  attempted 
to  be  made  from,  288 

Caryophylles,  .      638 

CaryotaUren,  241,249 

Cashew,     ...  387 

Cassava,  283 

Cassia,  or  Bastard  Cinnamon, 

166,483 
Cassia,  Purging,    .  541 

Cassicffi,  310^646 

Castaneac,  652 

Castanospermum  Australe,         319 
Castor   Oil,   648— Castor    Oil 

Plant,  .  .  .541 

Catechu  extract,  140 — Catechu,  531 
Catkin,  .         ...        73 

Cauliflower,  296,  298— broncht 
ttota   Cyprus,  298 — supplied 
from  England  to  the  conti- 
nent, ib.— method  of  preserv- 
ing,   .  .    .  ib. 
Cauline  Leaf,  39 
Caulinites,                                    654 
Canlopteris,                                 655 
Oayanne  Pepper,                          491 
Cedar  of  Lebanon,  35, 1 65, 47 1 ,  472 
Cedar,  Red,    .           .           .      167 
Cedrelesa,                                  684 
CelastrinesB^                         .647 
Celery,       ...            290 
Cellular  Tissue,  6,7— its  varie- 
ties, 6— Malpighi*8  opinion  of, 
6 —  confirmed  by  Sprengel,  6 
— investigated  by  Dutrochet 
and    Amici,    6  —  Medullary 
rays,  7— the  Laeunas,  7 — use 
of  the  CeUular  Tissue,  7 
Celtidee,                              .648 
Centaury,            .                      525 
Central  l^stem  of  Stems,      .      30 
Geratonia  Siliqna,           .           386 
Cerealia,orCom  PIants,descrip- 
tion  of   the,    203— different' 
countries  where  cultivated, 

204^208 
Cerens,  Creeping,  168 

Ceroxylon  Andicola,  263 

ChaUaa,  Internal,  102 

Chalcedonia,  .  .     576 

ChamelaucieflB,  643 

Chamoerops  Humilis,  •     259 

Champadak,  871 

Chara,  .  .     650 

CbaracesB,  •  201 

Charcoal,  .152 

Chemical  Action  of  Leaves,  41 
Chenopodium,  Bonus  Henricus,  303 
Cherlmoyer,    .  .  .    375 

Cherry,  165,  334— Localities  of, 
ib. — History  of,  ib. — Liquors 
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mannfoctured    from,    385— 
Varieties  of,    .  335 

Cheiry,  Chinese,  ib. 

Cherry,  Bird,  .  ib. 

Chervil,  .  .291 

Chestnut  Plant,  87,  162,  383 
— ^where  native  of,  383— de- 
scribed by  Brydono.  384 — 
Chestnut  IVees  in  England, 
ib. — Durability  of,  comparea 
with  Oak,  ib.,  385— Mode  of 
Propagating,  .      385 

Chestnut  Bean,     .  .  819 

—      Oak,  .  429 

— ,     Spanish,  .  164,165 

Chick  Pea,  31  &— used  by  tra- 
vellers, .  .315 
Chicory,  ...  308 
China,  Products  of,  .  .166 
China  Aster,  589 
China  Grass,  420 
Chinese  Chrysanthemum,  588 

—  Date-Plum,  .  371 

—  Hemp,  .  .  420 
Chive,  .  267 
Chlenacese,  631 
ChocoUte,  .396 
Chrysanthemum,  166,  588— its 

varieties  and   their  Cultiva- 
tion, 688,599 
Chrysobalancse,  828,645 
Chxysophyllum  Cunito,   .  375 
Cicer  Arietinnm,                    .      315 
—    Frictura,       .  ib. 
Cichoracee,    .                             623 
Cichorium  Intybus,                      308 
Cider,  3'23— Manufactory  of,        325 
Cinnamomnm,                         .    652 
Cinnamon,        \  70  —  Cinnamon 
Tree,    482— Bastard    Cinna- 
mon,                                         483 
CSstese,           .                         .637 
Citric  Acid,           .                        349 
Citron  FtoUy,  847, 353— Citrus, 
how      propagated,      354  — 
Acida,  353— Aurantium,  348 
— Limonum,  853 — Medii»,        853 
Citysus,  .                                      318 
Clary,        .                       .    -       493 
Clasi>er8,                                .45 
Classification,  Systems  of  Bo- 
tanical,                              .171 
Clathropteris,        .                        655 
Clathraria,                                     654 
Clematis  Vitalba,  Stem  of,  32 — 
Clematis,  601— Different  Spe- 
cies, how  raised,                      601 
Climate.  Continental,                   160 
Cloud-Berry,  337— an  Aitiole  of 
Commerce   in    Sweden  and 
Norway,  338— Noticed  by  Dr 
Clarke,  338— Dr  Qarke  cured 
of  Fever  by,        .           .           338 
aover,  318— Best  Kinds,             318 
Cloves,                                          170 

—  Oil  of,  .485 
Clove  Tree,  .  4a4-486 
Clustered  Campanula,  .  588 
Coals,  the  Kesiauum  of  Ancient 

Vegetation,  6 

Coal    Strata,    659— Ne^'castle 

Coal,       ...  661 

Coccus,  .  .  .        95 

Cochineal  Fig.  865 

Cochlearia    Annoracia,    80<^ 

Officinalis,  300 

Cock's  Comb,  590— How  man- 
aged, ...  590 
Cocoa  Nut,  1 70— TVee,  240— the 
King's,  241— Maldive,  ib.— 
Sea,  ib.— Double,  ib.— at 
Lucknow,242— Habitation,ib. 
Localities  of,  ib. — ^Trees  Tax- 
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cd,  24;^Reticulated  Cloth, 
344— Buds,  ib. — Fronds  or 
Leaves,  ib. — Leaves  employed 
as  Thatch,  ib. — Leaves  used 
for  preserving  fish,  ib. — 
Leaves  employed  to  show 
marks  of  respect,  ib. — Used 
to  vrite  upon,  ib. — Baskets 
for  catching  fish  made  from 
them,  245— Houses  made  of, 
ib. — Used  for  Oars,  ib. — Harps 
made  of,  ib. — Flower  and 
Fruit,  ib . — ^Arrack  made  from, 
ib.— Names  of,  243— Uses  of, 
ib. — Root,  ib. — Wood,  ib. — 
Maldive.  Medicinal  virtues  in, 
242— Sold  at  liigh  prices,  ib. 
Cu^  made  of,  ib. — Injured 
by  mseots,ib. — Flower,  sweet 
juice  extracted  from,  246 — 
Husk  of,  250— OU,  251— Du- 
ties on,  252— Double  Cocoa 
Nut  Palms,  253— Articles 
manufactured  from,  252-253 

Cocoa  Plum,         .  .  328 

Cooos,  .  .  .      654 

Coffea  Arabica,  393 — Occiden- 

talis,       .  .  .  39  A 

Coffee  Tree,  166,  170,  393— 
where  Native,  394 — Intro- 
duced into  Europe  by  the 
Dutch,  ib.— Sole  of  Coffoe 
prohibited  in  Syria,  ib. — Cof- 
fee-houses in  Turkey  ordered 
to  be  shut.  ib.—Cofiee- houses 
when  estaolLshed  in  Paris  and 
London,  395*— mode  of  culti- 
vating Coffee.  395,  396— Cof- 
fee, Curmg  of,  ib. — Qualities 
of,  ...      396 

Coir,  .  .  250 

.—  .Cordage,  .  .       ib. 

Coix,  ...  88 

Colchicaccse,  .  .      202 

Colcliioum,  or  Meadow  Saffron,  546 
Colebrookdcde  Ironstone,  662 

Coleoptile,  .  105 

Coleoriiiza,  .  31,  103 

Colocynth,  .  .  538 

Colouring  Matter,       .  .140 

Columella,  the,     .  92 

CombretacesB,  643 

Commelinete,        .        -   .  202 

Comose  Roots,  .  .        15 

Compound  Leiaves,  39 

Comptonia,  652 

Cone  of  I^ng- Leaved  Pine,  465 
Confcrvitcs,  .  .  656 

Conical  Roots,  .  .        15 

Conifers,  455— Families  of^  456, 
650,  658— Leaves  Fascicled, 
ib. — Loaves  Solitary,  ib. — 
Leaves  Similar,  ib.  664 

Connaracese,  .  .      647 

Consumption,  133 

Contorted  Roots,        .  .        15 

Contortion,  .  132 

Convallarites,  654 

Convolvnlacese,  619 

Copal,  .  .  .148 

CopaivaTrce,!  47,563— its  struc- 
ture, its  bidsamic  juices,  how 
obtained,  564 — its  qualities 
and  uses,  .  .  564 

Cardiocarpnm  Acutum.  .  658 
Cork,  151- Tree,  164-Oak,  428 
Com,  Qeographioal  distribution 

of,  .  .  161 

Cornel  Clicrry,  .447 

C^uroUa,  .  .12,66 

Cortical  Pores,  21— Glands,  ib. 

— Layers,  20,  22 — System  of 

Stems,  .         .  .       3() 
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Corylus  Avellena,  885— Ameri- 
cana, 386— Columa,      .  386 
Corymb,         .           .           .72 
Corymbiferse^        .  623 
Coryplia  Cenfera,      .                  262 
Costard-monger,                          322 
Costmary  or  Alecost,                   493 
Cotton,  168— Plant,  405— its  va- 
rieties, early  history  of  its  cul- 
tivation and  use,  ib. — grows 
in  Upper  Egypt,  406 — culti- 
vated at  present  in  the  Le- 
vant, ib. — and  in  various  other 
countries,  ib. — ^Bengal  a  great 
cotton  market,  407 — ^importa- 
tion of  raw  eotton  from  East 
Indics,ib. — cultivated  in  Italy, 
ib. — Cotton  Trade,  ib. — Cot- 
ton Plant,  Herbaceous,  408 — 
Cotton,    Barbadoes,    Indian, 
Tree,  ib. — Vine-leaved,  Hairy, 
Spotted-barked,  Silk,  409— 
dotton  Plant,  general  descrip- 
tion of  its  culture  and  -pre- 
paration, ib.  412 — consump- 
tion of  the  article,                     413 
Cotyledonary  Body,               .      103 
Cotyledons,  KpigeaJ,  104 

—  Hypogeal,  .      ib. 
CowRlip,    581 — indigenous     to 

Britain,  the  Double  Cowslip,   581 
Craigleith  quarries,  .  661 

Crambo  Maritima,  .      299 

Cranberry,     161— Red,    347— 

American,  367— oulture  of,       347 
Cms6ulacea*)  .  640 

Crecy,  Anecdote  of  battle  of,      473 
Creeping  Stem,  .  .        20 

Cress,  localities  of,  300— culti- 
vation of.  ib. — Winter  Cress,    300 
Cretan  Cistus,  .  .      560 

Criobotrya  Japonica,  828 

Crocus,  674 — ^whence  its  name 
derived,  peculiarities  of  this 
flower,  its  culture,  ib. — Saffron 
Crocus  used  as  a  dye,  and 
formerly  as  a  medicine,  575 

Crops,  Rotation,        .  .      670 

Croton,  542 — Cascarilla  Croton, 

ib.-Oil,       .  .  ,648 

Crowberry,  .  .  347 

Crown  Imperial  Fritillary,  576 

Crucifens,  292 — localities  of,  ib. 

— nseful  qualities  of,  ib.  636 

Cryptogamio  Plants,  12— Fruc- 
tification, 74 — Ferns,  exten> 
sive  observations  reflnurding, 
ib.  et  seq. — Mosses,  76— an- 
cient opinions  and  modem 
discoveries  relating  to  them, 
ib.  77 — descri]ition  of  the 
flowers  of  Mosses,  ib.— fertile 
flowers,  ib.  —  (>yptogamu8 
flowers  destitute  of  sexual 
organs,  78,  79 — Hepatioeop, 
their  reproduction,  ib.  80— 
AIgs,  their  fructification,  ib. 
— Lichens,  ib. — ^proj^age  of, 
ib. — ^fuci,  ib. — Fungi,  repro- 
duction of,  .  80 
Cncumbcr,  378— Receipts  for 
the  use  of,  by  Dr.  Abemethy, 
378— Tree,  .  .452 
Cucumis  Melo,     .           .            376 

—  Sativa  .    378 
Cuourbita,  378— Pepo,  ib.— Ci- 

trullus,  379 — Aurantia,  ib. — 
Melopcpo,  ib.— Succada,  379 

Cucurbitacete,  376,641 

Cud -bear,  (Lichen  Tartarcos,)    198 
Culm  or  Straw,  its  nature  and 

stracture,  .  .  19 

Cuhnites,  .  654 
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Cultivation,  Improvement  of. 
Cup,  of  the  Nepenthes  Distilli 

toria,  .  .  .45 

Cupressineae,  .      650,653 

Cupuliferee,     .  .      650 

Cordistan,  Products  of,    .  165 

Currants  of  Conuneroe,  what 

they  are,  341,344— Black, 

—Red,  . 
Curry, 

Custard  Apple, 
Cuticle,  2CC— its  Structure, 
Cycadese. 
CycadesaesB, 
Cycadites, 
Cycas  Circinalis, 
Cyclamen, 
Cyclopteris, 
(^denia  Chinensis,     . 
C^me, 

Cynara  Soolymus, 
Cynarocephalse, 
Cynips, 
Cyperacee, 
Cypress, 
(^sticercus,  an  Animal  Hydat- 

ed,  4 — ^its  Strocture, 
Cytinese,    . 


344 
344 

.   260 

375 

20 

651,665 
653 
653 

241,261 
590 
655 
328 
72 
305 
623 
881 
202 
475 


4 
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Dahlia,    168— whence    named, 

its  Varieties,  &o .  579,  580 

Daisy,  .  .      589 

DanaeUon,  .  .  556 

Darkness,  effects  of,  .123 

Dates,  an  article  of  fooJ,  255 
— Vaiious  Uses,  .  255-257 

Date   Palm,  253,— Manner   of 
impregnating,     254,     255, — 
where    found,  257 — an   em- 
blem of  miriesty,  258 
Date  Plum,  Ctiinese,  371 
Daucus  C<'m>ta,  .                   .      285 
Daum  Palm,                     .            258 
Dead  Sea  Friiit,  fables  concern- 
ing,           .           .           .881 
DeoandoUe  advances  Botanical 

Knowledge,  .  3 

Decay,  Natural,  133 

Diantheae,       .      •     .  .      639 

Dichotomous  Stem,    .  .       20 

Dicotyledonous  Plants,  12,  103, 
271— Divisions  of,  27 1— Fami- 
lies of,  .  .  611 
Didynamia,  87 
Digger,  the,     .                       .678 
Di^talis,    ...           554 
Digitate  Roots,           .            .15 
Difi,           ...            291 
DilleniacesB,    .            .           .      626 
Dimocarpus  Lichti,                      370 
DioBcia  Female,  85- 
Dioscorcs,  202 — Dio«corea  Ala- 

ta,  263-49ativa,  .  263 

Diosoorides,  his  Work  on  Medi- 
cal Botany,  .  2 
Diosmeo?,                        .             628 
Dionpyras  Kaki,                     .371 
Dipsaoeae,                                    624 
Discs,             .                       .      664 
Disk  of  a  Leaf,  38 — Epigynous, 
89— Hypogenous,ib. — Perigy- 
nous,       ...             89 
Dissemination,                       .       97 
Diurnal  Flowers,                           73 
Dodonsaceae,             .                 634 
Dogwood,                                     447 
Dombeyacete,                        .      630 
Double  Rocket,  588— how  Cul- 
tivated,                  .           .      588 
Douglas  Pine,       .           .           470 
Dragon's  Blood  Tree,           147, 479 
Dropsy,     ...           130 
1  Drosera,  or  Sun  Dew,                  128 
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Drape, 

I>a  Hamel, 

DoIm,  a.sea-weed, 

Dimtion  of  Flowen, 

DnrioD, 

Dario  Zibethinna, 

DaftohElm, 

Dwarf  Pftlm, 


637 
645 

96 
111 
186 

74 
369 

ib. 
432 
259 


Dyeing,  T^ees  and  Plants  ueed  in,  494 
Iter's  Broom,  519— Oak,  430— 
Weed,  .514 

Earths  In  Plants,  118— Lamna- 
dios  on,  ib. — Kudiert  on,  ib. 
Combination  of.  1 1 9— Absorp- 
tion of,  ib. — Effects  of,  ib. — 
Ptadnoeof,  119,154 

Earth  Nut,  283 

Ebenaoes,  .621 

Kehinoetaohys,  654 

Egg  Plant,      .  .380 

Egg,  Vegetable,  Gteertner  on,       83 
Egypt,  Produots  of,  .166 

Eueagnefle,  .  612 

ElaeoeaipeB,  631 

Elder,  Healing  properties  of,       346 
—    Berry,         .  •  ib. 

Elecampane,  or  Inula,  533 

Electricity,  .  127 

Elementary  ingredients  of  Vege- 
tables,        ...         4 
Elemi,       .  .    147,561 

Elm^natiTe  of  Britain,  161 ,  432 
— Wyoh  Ehn,  432— Smooth 
Elm,  ib. — Dutch  Elm,  ib. — 
American  Elm,  ib. — Ph>paga- 
tion  of  the  Elm — its  sise— a 
Tree  most  easily  transplanted,  433 
Eloesis  Guinansis,  263 

Embryo,  its  four  Parts,    .  103 

Embryo,  or  Endosperm,  ib. 

ifndire,  166,  308— Wild,  308 

Rndogenites,         .  654 

Endorhisous,  .103 

Endosperm,  use  of,  107 — Carti- 
laginous^ 103— Coriaceous,  ib. 
—Dry,  lb. — Farinaceous,  ib. 
— Fleshy,  ib. — Homy,  ib. — 
Oleaginous,  ib.— Thin,  103 

Engrafting;,  tneory  of,  32 

E^pacrideie,  622 

Epidermic  Glands,  21 

Epidermis,  20— its  Stracture,  ib. 
— Various  opinions  regarding 
it,  ib. — Amicis's  microscopic 
observations,  20, 21 

E^igenists,  theory  of,  84 

Epipodium,     .  .  .89 

EUsperm,    101— Single,    102— 

Use  of,  .  107 

Equiseta,  or  Mare's  Tail,      200,  655 
Encincffi,  .  .      622 

Errum,      *  .  315 

Eryngium  Maritimum,  291 

Erythroxyles,       .  634 

Etiolation,      .  .132 

Etna,  Mount,  Chestnut  Tree,      384 
Eugenia  Jambos,  370— Malac- 

oensis,  .  370 

Euonymus  Europeus,  92 — Lati- 
fblius,  ib. — ^Verraoosns,  ib. — 
Lenticular  glands  of,  .       21 

Eu^horbiaeesB,  647 — Euphor- 
bia, Simple  tubes  of,  7 — Eu- 
phorbium,  .  .  149 

Europe  rcceires  the  knowledge 
of  Botany  firom  the  Arabians, 
S— Products  of,        .  160-164 

Evergreen  Oak,     .  .  428 

Evergreens,  43, 44 

ExcitabUity  of  vegeUbles,  122 


Excretion,  53 

Exorhizous,  .103 

Exostoses,  14 

Expiration,  its  nature  explained 

and  illustrated,  .       53 

Extract,  140 

Faps  Castanea,  383 

Fairy  Itings,  description  of,         193 
Fall  of  the  Leaves,      .  43,  44 

Farina,  or  Starch,  138 

Pavularia  Teaselata,  662 

Fecundation,     81 — Mechanism 
of,  ib. — Fecundation  of  Plants, 
ib.— ofVegetablesib. — ^recent 
theoriA  on,  86— Phenomena 
of,  87— Influence 'of^  88 — ^Ar- 
tificial Fecundation,     .  88 
Fdicites,        .                             655 
Fennel,                  .                      291 
Femigreek,     .                            534 
Ferns,  5 — ^their  FVuctifioations, 
74— South   American.  169— 
Description  of  Ferns,  200, 663 
—six  Figures  of,                       663 
Fibrins,                                  .140 
Fibrous  Roots,  14 
Ficoideie,                              .639 
FicnsCarica,                              355 
Field  Book,     .                      .679 
Fig,  164,  165,  35>-CaprificH. 
lion  of  the,  355,  356— History 
of  the,  356 — Various   Cere- 
monies in  which  it  wns  used, 
ib.— Locality  of,ib.— Fig  Tree 
brought  to  England  in  1525, 
357— Cultivated   in    various 
parts   of  England,  ib.— Fig 
Tree,  Pocock,  ib. — Propaga- 
tion  of,  358— Indian,   36^— 
Manner  of  Cultivating,             365 
Filament,            .                    67,68 
Filbert,  162, 385— Etymology  of 
the  name,  385 — Impregnation 
of  Filberts,                               386 
Fir,  Wood  of,  25— Firs,  469— 
Norway  Spruce  Fir,  ib. — Sil- 
ver Fir,  lb. — Douglas    Pine, 
470- Lambert  Pine,     .           470 
Fish,               .                       .672 
Fistulous  Stem,  20 
Flabellaria,     .                       .654 
FlacourtianeR,                  .           637 
Flake  Carnation,                    .      583 
Flax,  cultivation  of,  402 — ^the 
steeping  of,  403 — ^water-ret- 
ting for,  403, 404— preparation 
of,  404 — ^heckling  and  bleach- 
ing, 40.5 — Berthol1et*s  experi- 
ments, ib. — ^prodaoo  of  tiax, 
Quantity  of  seed,  ib. — New 
;ealandflax,     .                      421 
Flesh]rroot,                           .        15 
Flora  in  Keeling  blands,              100 
Flora's  Timepieoe,           .             124 
Floral  Calendar,        .           609,611 
—     Leaf!                   .           .39 
Flower  Buds,  Observations  on,      83 
Flowering  Ash,         .           .        436 
Flowers,  12 — Geographical  Dis- 
tribution of,  164,  165 — Her- 
maphrodite    Flowers,     81 — 
MoncDcions  Flowers,            .      87 
Fly-trap,  Motions  of  its  Leaves,    42 
Forcing  Houses  known  to  the 

Romans,  .  .  376 

Forests,  Russian,        .  .160 

Forests  of  Pines  on  fire,  469 

Fossil  Plants  forming  coal,  656 

Fossil  Preservation,  .  662 

Foxglove,        .  .  .      554 

Fragariacee,  648 

Fnuikeniaoea>,  635 


Pnge 
Frankincense,        .  .  165 

Franklmia,      .  .453 

Fritillary,  Common,  576 

Frond,  ...        39 

Fructification,  12— Organs  of,  65 
—Calyx,  6ft— Glume,  ib.— 
Corolla,  ib. — Stamen,  67 — 
Anther,  67, 68— Pollen,  67,  68 
Filament,  ib.  —  Particular 
Observations  regarding  the 
Pollen,  69,  70— Pistil,  70-- 
Base  and  summit,  ib . — Ovar}', 
its  Cells  iknd  Ovules  or  seeds, 
ib.— Style,  71— Stigma,  ib.— 
its  Varieties,  ib.  72— Inflore- 
scence, ib.  —  Spiked,  ib. — 
Tliyrsus,  ib.— Paniculate,  ib. 
Corymbose,  ib.— Cymose,  ib. 
Umbellate,  ib.— Whoried,  73 
— Spadix,  ib. — Catkin,  ib. — 
Amentaceous,  ib.  —  Seasons 
of  Flowers,  ib. — Diurnal  and 
Nocturnal  Flowers,  ib. — Sen- 
sibility of  Flowers  to  changes 
of  Atmosphere,  74-~Dnra- 
tioo  of  Flowers,  ib. — Necta- 
ries, ib.— the  Term  ill  defin- 
ed, lb. — Cryptogamic  Fracti-. 
fication.  ib. — Progress  of,  89 

Fhiit  ana  Envelopes,  89— Con- 
nection of  FVuit  and  Flower, 
ib.— Sise  of  Fruit,  90— Con- 
Bistence  of,  ib. — Covering  o^  ib. 
— Surface  of,ib. — Colour  of,ib. 
Number  of,  ib. — Compound^b. 
— Constituent  f^rts  of,  ib. — 
Kpicarp  ofl  ib. — Endocaip  of, 
91— Complete  Partitions,  ib.— 
Incomplete  Partitions,  ib. — 
True  Partitions,  ib. — False 
Partitions,  ib. — Pappus  of. 
93— Names  of,  94— Uses  of 
Frixitsand  Seeds.  100— Peri- 
carps of  Fruits,  ib. — Compo- 
sition of,  101— Seed  part  of, 
ib. — Geographical  olstribu- 
tion  of,  •  .162,  165 

Fuchsia,     168,     593  — whence 
name     derived,   its   beauty, 
593 — Varieties,  how  raised,      594 
Fuel,  their  reproduction,    .  80 

Fuooides,  656 

Fucus  Giganteus,    .  185 

Fucus  Tenax,  a  Chinese  sea- 
weed, used  as  a  glue  and  var- 
nish, .  .  .186 
Full-Beard            .           .  385 
Fumariacero,  <           .                 635 
Fungi,  Reproduction  of.  80,  81 
— JBulliard's  opinion  or,  ib.-»- 
Gaertner's  opinion  of,  ib. — 
their  general  characteristics. 
Mode  of  growth,  &o.,        191, 196 
Fusiform  Roots,           .           .15 
Fustic,       .           .            .    168^16 

Galbannm,  148— its  gnm,  qua- 
lities and  uses,  .  566 
Gkdlipoli,    361 — Caverns  at  for 
storing  olive  oil,  361 — advan- 
tages of  peace  to,           .  362 
Gamboge,         .                    149,544 
Gangrane,    .           .  131 
Gaps  in  Plants,  11 — their  na- 
ture, ib. — transverse  Gaps,       ib. 
Garoinia.    .           .           .           369 
Garden  Cress,            .                 299 
Garden  Flowers,  566,  ct  seq. — 
their  delicacy  of  texture  and 
odour,  ib.— their  cultivation, 
ib.  567 — instructions  regard- 
ing, ib. — Hyacinth,  ib. — Tu- 
lip, 570— Ranunculus,     .       572 
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Page 
Garden  Flowers, — 
Anemone,  573  —  Pasque 
Flower,  574 — Croons  lb. — 
NarcisBUB,  575  —  Iris,  ib. — 
FritiUaiy,  676  — LUy,  ib.— 
Amarillis,  577 — Hsemanthns, 
578— Blood  Flower,  ib.— Tu- 
berofie,  ib.  —  Peieony,  ib. — 
Dahlia,  579— Primrose.  580— 
Polyanthus,  ib. — Cow8lii>,  581 
Oxiip,  ib. — Anrioula,  ib. — 
Carnation,  583— Pink,  585— 
Violet,  686— Pansy,  lb.— 
Heart's- Ease,  586— Lobelias, 
587— Cardinal  Flower,  ib.— 
Bell  Flower,  ib. — Canterbury 
Bells,  588— Clustered  Camj^a- 
nula,  ib. — Double  Rocket,  ib. 
— CIiry8anthemum,ib— Mary- 
jrold,  689 — Daisy,  ib. — Asters, 
lb.— China  Aster,  ib. — ^Lupine, 
ib.— Stock  Gilly  Flower,  ib. 
—Wall  Flower,  590  — Bal- 
sam, ib. — Cook's-Comb,  ib. 
Cyclamen,  ib. — Vervain.  Mi- 
gnonette, 59 1  —Hollyhock,  592 
Wood  Roof,  ib. — Hydrangea, 
lb. — Geranium,  594— Adam's 
Needle,  595 — Uloriosa,  ib. — 
Stapellas,  596  — Marvel  of 
PerUjib. — Venus  Fly  Trap, 
ib.— Water  Lily,  597— Lotus, 
ib.  —  Rose,  598  —  Passion 
Flower,  601— Honeysuckle,  602 
Gardening,  Cliincse,  666— Per- 
sian, 6^  —  Roman,  ib. — in 
Prussia,  668 — ^in  Russia,  ib. — 
in  Poland,  ib. — ^in  dpain,  ib. 
— of  the  Cape  of  Good  Hope, 
669— in  New  South  Wales, 
ib.— in  Britain,  ib.— of  Towns, 
ib. — Gardening,  its  ejects,  669 
Gardens,  hanging,  of  Babylon, 
666— Gardens  of  Italy,  667— 
of  the  Netherlands,  ib.  —  of 
Fhmoe,ib. — ^floating,  of  Mexi- 
co, 668  —floating,  of  China,  669 
Garlic,  .  .  .265 

Gases,  essential,    .  113 

Geftn,  .  335 

Gtemmule.  .  .  104 

Gentian,  524 — Purple  Gentian,   525 
Gentianese,  .  .  620 

Ghiorgiana,  (see  DdhUa,)        .      579 
Geraniaces,  629 

Gteranium,   594 — ^name,    varie- 
ties, cultivation,  594,695 
Germans  cultivate  Botany,  3— 
illustrate  their   works   with 
wood-cuts  of  plants,  3 
Germination,  105— its  effects,      106 
Gessner,  an  early  botanist,  at- 
tempts   a    classifloation    of 
plants,                       .           3,172 
Gessneriaoete,                      .        622 
Ginger,    ...              170 
Ginger  Plant,                       489,  490 
Ginseng,    .           .            .           528 
Girdling  Trees,           .           .        35 
Gladiolus,                                     166 
Glands  of  plants,  1 1 — ^Milliary, 
Vesicular,  Globular,  Utricu- 
lar, ib. — Papillary,    Lenticu- 
lar, Sessile,                         .11 
Glasswort,                                     673 
Gleditchia,     .           .            .66 
Gleichen,                                       84 
Gleichnise,      .                       .200 
Globular  Glands,              .             11 
Globularis.     .           .           .616 
Gloriosa,  695 — management  of,   695 
Gloasopteris,              .           .      6.55 
Glume,      ...             66 


Page 
Gluten,  .  .139 

Glycyriza  Glabra,  .  319 

CKkxI  King  Harry,      .  .      303 

Gh>odenovie€B,        .  .  623 

Gooseberry.344 — Currant,black, 
jelly  made  from,  ib. — various 
names  of,  ib.  —  where  best 
cultivated,  346— age  and  size 
of  bush  sometimes  attained, 
ib. — varieties  of  Gooseberry, 
ib. — ^manner  of  propagation. 
346 — attacked  by  tne  sana 
fly,  ib. — preventative  sgainst 
the  flies,  .        356 

Gourds,    .  348 

Grafting,  33— by  approaclr,  lb. 
— by  scions,  ib. — Cleft  Graft- 
ing, 34 — Crown  Grafting,  83— 
Wimble,  on  peg  Grafting, 
34— Side  Grafting,  ib.— Graft- 
ing  by  buds,  ib. — of  herba- 
ceous parts  of  vegetable,  ib. 
675  —  Whip  or  Tongue 
Grafting,  6/6  —  Grafting  in 
cleft,  ib. — Crown  GTHfting,677 
—Side  Grafting,  ib— Clay 
Grafting,  ib.  —  Urafting  by 
gems,        .  ..         677 

Gramineae,  .        100,202 

Granulated  roots,    .  .  15 

Granules,  Link  on,  86 — Spenna- 

tic  Ghranules,       .  .  86 

Grape  Vine,  3^— early  cultiva- 
tion, 340— (7rai>e8  imported 
into  London,  &o.,  341 — Wine 
made  from  in  England,  ib. — 
varieties  of  Grapes,  342 

Grasses.  Account  of  various 
kinds  of,  230— Meadow  fox- 
tail Grass,  ib. — Sweet-scent- 
ed vernal  Grass,  231  — 
Smooth-stalked  Meadow 
Grass,  ib.  —  Rough-stalked 
Meadow  Grass,  ib. — Crested 
Dog's-tail  Grass,  ib. — Mead- 
ow fescue  Grass,  ib. — Ray  or 
Rye  Grass,  ib. — Water  Mead- 
ow Grass,  232— Dwarf  Mead- 
ow Grrass,  ib. — Creeping  bent 
Grass  or  Florin  Grass,  232 

Great  Bulbous  rooted  Iris,  576 

Great  Maple,         .  .  437 

Greeks,  their  notions  and  writ- 

ings  concerning  vegetables,         2 
Ghreen  Resin,         .  .  148 

Grenadillas,  .  .  375 

Grew's  Anatomy  of  Plants,  3 

Grias  Cauliflora,         .  .      374 

Gragru,      .     -      .  .  242 

Guava,  367— Wliito  Guava,  ib. 

RedGuava,       .  .  367 

Guiac,  .  .  147,636 

Gum,  137... Fossil  Gum,        .      665 
Gum  Resins,         .  148 

Qum  Arabic,  137,  165— Tree, 
556.. .method  of  procuring  the 
Gum,        .  .  .  657 

Gum  Cherry  Tree,  .  137 

Gum  Olibanum,        .  .        477 

Gum  Senegal,      .  .  667 

Gum  Tragacanth,      .  137,558 

Gkindira,  .  .  241 

Ghittiferse,     .  .  .      632 

Gunpowder  Tea,  393 

Gypsum,    .  .  674 

Hair,  672— Hairs  of  Vegetables, 

11— their  structure,  ae.  11 

Hairy  Cotton,             .  .      409 

HakelNut.            .           .  385 

Hamamdiaeie,  .      640 

Haricots,               .           .  315 

Hassenfratz,  112 


race 
Haubois,  SS8 

Hawthorn,  .  447 

Hazel.  Soil  for,  .      386 

Hearths-ease,  686 

Heat.  105— Deipes  of,  125— 
Influence  of,  ib. — on  plants, 
ib. — on  energy,  126 — onfroita, 
ib. — on  functions,         .  127 

Heath,  G^eographical  distriba- 
tion  of,  161— Omame&tsl 
Heaths,  598 — ^usefulness  of 
Heaths,  their  spil,  colUva- 
tion,  and  propagation,  606 — 606 
Hederacese,  .  .  626 

Hedysamm    Gyrans,    ringnlar 

motions  of  its  leaves,  42 

Hesperidese,  .  347 

Heliotrope,  124,  168 

HeUebore.  \^liite  Hellebore, 
645— Black  HeUebore,  646— 
Foetid  Hellebore,  .  546 

Hemlock,  549— Water  Hemlock, 
ib. — Hemlock     Water-drop- 
wort.  .  .lb.  660 
Hemoaoracese,            .  .      202 
Hemp^  Cultivation  of,  402, 403, 
— Hemp  and  Flax  impart  a 
poisonous  quality  to  water, 
403 — description  of  the  plant, 
413— its  cultivation,  414,  et 
seq. — indigenous  to  Europe, 
414 — ^its  usee  in  various  ooim> 
tries,  ib.— cultivated  in  king- 
dom of  Naples,  416— forms  a 
prominent  article  of  Russian 
commerce,  ib. — its  cultivation 
encouraged  in  Canada,  ib. — 
exports,  416 — gathering  and 
preparation  of  the  plant,  ib. 
et  8e<^. — Hemp  admitted  at 
a  nommal  duty.  419 — Indian 
Hemp,  420— ChincM)  Hemp,    420 
Henbane,        .           .  .      650 
Henna  or  Egyptian  PHvet,  6*20 
Hepaticis,  mtermediate  plants 
between  lichens  and  mosses, 
reproduction  of,     79,  80, 1 98,  68 1 
Herbaceous  Cotton  Plant,  408 
— how  cultivated  and  prepar- 
ed,         ...  ib 
Herbaceous    Envelope,  20 — its 

structure,  .  .21 

Herbaceous  Stem,  .  19 

Hermanniese,  .  .      630 

Hermaphrodites,  impregnation 

of,  .  .  .  87 

Herrings,  .  .      67*2 

Hibiscus  Syriacus,  .  83 

Hickory,  .  .      383 

Hilum    or  Umbilicus,    91 — ^its 

appearance,  &c.  .  102 

Hippocraticese,  •  .      633 

Hcemanthus,  678 — ^Mnltifioras, 

how  treated,  .  678 

Holly,  454— Common  Holly,        454 
Hollyhock,  .  692 

HomalinesB,  .  .      645 

Honey  Dew,  ISO 

—  made  from  Lime  flowers,  442 

—  Suckle,     602  —  varkms 
kinds,  how  cultivated,  602 

Hop  Plant,  398— varieties  of,ib. 
— soil  for,  ib. — method  of  col- 
tivation,  ib. — gathering  and 
drying  of,  ib.— Hop  crop,  399 
—duration  of  Hop  Plantation,  399 
Hop  Trefoil,  .  .      819 

Horizontal  Root,  16 

Horn,  ,  .      672 

Hornbeam,  American,      .  436 

Horologium  Flor»,     .  .611 

Horse     Chestnut,      442— wdl 
adapted  for  ornament,  443 
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HorUonttonl  Society,  .     6^ 

HotBedt,  674 

Haber,  .  .  .110 

Humboldt,  109 

Home,  his  amunent  for  the  in- 
fiuicy  of  tne  world  from  the 
traneplant«t.ion  of  fruit  trees,  334 
Hnmoliu  LuDaliUy  398 

Hyaeinth,  6o7 — ft  natiTO  of  the 
Lemnt,  whence  its  name  de- 
rived, when  introduced  into 
Eoiope,  its  tarieties,  567,  568 
— its  Talae,  criterions  of  qna- 
llt  J,  how  propagated,  and  di- 
reotloDs  for  its  oaltore,  568, 
569 — diseases  of  this  fliower, 
lb. — Hyacinths,  a  beantiftil 
ornament  in  glasses,  and  how 
managed,  570 

Hydrangea,  166,  592— method 

of  colUvatfaig,         .  592, 593 

Hydrocfaarideft,  .  203 

Hydrogen  Gas  on  Plants,  115 

Hygrobiee,  •  .  642 

Hyperidnese,  .  •      632 

Hypozylese,  a  group  of  fungi,      1 92 
Hyson,       .  .  .  893 

Hyssop,  .  *     5*27 


Iceland  Moss,  a  Lichen  used  as 

food,       ...  197 

nUden,  .  •  .627 

Impregnation  of  Flowen,  59, 
et  seq. — ^Artificial  Impregna- 
tion,   86— Impregnauon    by 
insects,        ...       88 
Incision  necessary  to  the  health 

oftrees,  .35 

Indian  Cm,  (American,)  aya- 
riety  of  maise,  account  of  its 
onltiTation  and  uses,       225—228 
Indhm  Cotton,      .  .  408 

Indian  Cress  or  Nasturtium^       491 
Indian  Hemp,  420— its  cultiva- 
tion and  uses,  420 
Indian  Bubber  TVee,  description 

of,  (see  QKnaekone,)  565 

Ind^^,  170— different  n>eciesof 
thelndiKO  Plant,  498— culti- 
Tation  ofthe  plant,and  manu- 
fcoture  of  Indigo,  499, 506 

Inflorescence,  72— Spiked,Thyr- 
sns.  Paniculate,  (corymbose, 
Cymose,  Umbellate,  ib. — 
Whorled,  Spadiz,  (Tatkin. 
Amentaceous.  73— Seasons  of 
flowers,  ib.— <^inmal  and  noc- 
turnal flowers,  ib.  sensibility 
of  flowers  to  change  of  at- 
mosphere, 74— duration  of 
flowers,  ...  74 
Ingenhoutz,  .  .  115 

Inner  Medula,  .  22, 23 

Inoculation,  •  28 

Insertion,  Epigynous,  89— Hy- 
pc^gynous,  ib. — Perigynons,io. 
Insertioni  of  the  Pith,  24 

Inula  or  Elecampane,      .  533 

lodme  obtained  from  sea*  weeds,  186 
Ipecacnan,  •  544 

Irides.  .  .  .202 

Iris,  575— its  varieties,  method 

of  cultivation^         .  575, 576 

Irrigation,  admirable  system  of, 

practised  in  Italy,  163 

Iron  Wood,  435— its  extreme 

hardness,  .  .  435 

Irritability  of  Leaves,  41~Cases 

of  Inritability,         .  .128 

Island  Cnhnate,  .  159 

Italian  Mnle,  .      440 

■p     OST        .  .  427 

Ira.  .  ,  .166] 


aca^  ...  371 

ack,  .  .       ib. 

agery,  248— Jageiy  Cement,      249 
abp,        ...  539 

ahippa  Miiabais,      .  83 

amlee,  870 

apan  LUy,     •  577 

aponlea,  604 

arrow  C>>lliery,         .  .      661 

asminen.  617 

asmine,  600— its  varieties,         600 
atropha  Manikot,  283— species 
of,  ...  284 

erusalem  Artiohohe,  283 

ewish  Culture,  .  666 

uca,  how  eaten,        .  .      871 

uglanden,  647 

uglana,  652— species  of,  666 — 
Alba,  383-dnerea,  ib.— Ni- 
gra, ib. — Regis,  .  882 
iriube,           .           .           .371 
nms,         .           •           .           287 
umrosade,                •                 870 
uncen,                                     202 
und,  or  Rushes,  accoont  of  va- 
rious kinds  of,        .                234 
uniper^                •           •           476 
unlpentes.                                 653 
ussien  extends  the  Science  of 
Botany,  3 — ^his  system  of  Bo- 
tanioal  Claasification,173, 181 
—184— adopted  with  modifi- 
cations in  tne  arrangement  of 
the  present  work,         .  184 
Jute,  4:20— Its  uses,                .      420 
Juvia,        .                                887 

Kale  or  Colewort,  .  297 

Kahnia.  ...       82 

Kauri  Pines,  height  of,  .  84,85 
Kelp,  extensive  beds  of,  on  the 
shores  of  Terra  del  Fuego,  1 85 
—obtained  from  sea-weeds, 
187— account  of  its  manufac- 
ture,ib. — used  in  agriculture,  188 
Kerkedan,  .  316 

KermesOak,  428 

Kernel,  101 — oompositioo  of,       102 
Kidney-bean,  108, 166, 814 

Knight,  ...       85 

Knotty  Roots,  .  15 

KflBbrenter,  .84 

Labdanum,  .  147 

Labiate,  491,618 

Laburnum,  .  446 

Lac,  •  •      148 

Lactnoa  SaUva,  307— Virosa,      307 
Lambert  Pine,      .  .  470 

Lambert's  Yervi^  591 

Laminaritt,  190— Bucfaialls,  185 
— Bulbosa,  ib.— Digitata,  190 
— Esculents,  .  .191 

Lancewood,  •  •  447 

Lanseh,  .  370 

Larch,  470— Black  Larch,  471 

Lathyrus,   317— Odoratus,   ib. 

— Sativus,         .  .  317 

Laurel,  164.  336,  453— Portu- 
guese Lauel,  336 
Laurestinus,               .                604 
Laurine«,              •           .           613 
Laurus  Persea,                      .      374 
Lavender,             •           •           493 
Lavoisier,       •           .           .100 
Layers,  propagating  by,  32 
Leafleas  stem,       •           .     .       20 
Leaves  of  Plants,  12, 37— their 
nature  and  structure,  ib.  88 — 
sessile  38— petiole,  ib. — disk, 
ib. — upper  surface  and  lower 
sniisoe,  ib. — nerves,  ib. — |l|i4- 
rib,  ib.— venules,  ib.— artlcu- 


Fkge 
lated  ib. — caducous,  ib. — 
semi-amplexicaul,  ib. — am- 
plexicaul,  ib.— sheathing,  S9 
— ^neck,  ib. — seminal  leaves, 
ib.— raoical,  ib.— cauline,  ib. 
floral,  ib. — ^verticillate,  ib.^ 
frond, ib. — ^tripartite  and  qua- 
dripartite, ib. — oboval,  acute, 
hastate,  sagittal,  pinnatifid, 
laeiniate,  retuse,  emarginate, 
cordate,  tripoliate,  lanceolate, 
linear,  orbicular,  trilobate,  ib. 
—entire,  dentate,  serrate,  dou 
blyserrate,  spinous  ciliated^b. 
—compound  Leaves,  ib. — de- 
compound and  doubly  com- 
pound, ib. — supra  decom- 
pound, ib. — constitution  of 
Leaves,  40 — Stomata,  ib. — 
Leaves  named  aerial  roots,  ib. 
—transpiration,  ib. — absorp- 
tion of  Leaves,  40, 41 — chem- 
ical action  of  Leaves,  41 — irri- 
tability of  Leaves,  ib. — sleep 
of  Plants,  42 — ^Hedyssmm 
G^yrans,  motion  of  its  Leaves, 
lb. — Fly-trap,  motion  of  its 
Leaves,  ib. — observations  re- 
garding the  motions  of  Leaves, 
43— fafi  of  the  Leaves,  43,  44 
— Eveigreens,  ib.— sise  of 
Leaves,  44 — ^various  uses  to 
msn,iD. — ^primordial  Leaves, 
104— seminal  Leaves,  .  104 
Lebanon,  Cedar  o^  35, 47) ,  472 
Lecythidee,  •  .*     643 

Leek,         ...  268 

Legume,  •  •  .       96 

Lcgumlnosa!,         .  .    810,646 

Lemna  GKbba,  or  Dnck-weed,  4,5 
Lemon,  its  cultivation  in  Eu- 
rope, 164— a  native  of  India, 
853— introduced  into  Europe 
by  the  Caliphs,  .  353 

Lentibnlariie.  .  .615 

Lenticular  Glands,  .  21 

Lentil,  .  .  •      315 

Lentiik.  its  cultivation,  562 

Lepidoaendron,  656 — ^Elegans, 
d58 — Obovatum,  ib. — Selagi- 
noides.  ib.— Stembergii,  657 

Lepidophyllum,         .  BS6, 659 

Lepidostrobus,     .  .  ib. 

Lepidnm  Sativum,     •  .     299 

LeptoepermeflB,  •  643 

Lessonut  Fuscesoens,  185 

Lettuce,  307, 548— narcotic  ex- 
tract from.  807 
Leuwenhoeck  examines  minute 

Plants,        .  •  .8,83 

Liber,  or  Bark,     .  .20,22 

lichens,  5— thdr  reproduction, 
and  inopage  of,  80 — descrip- 
tion of,       .  .    196-198,681 
Lighv,     on    motion,    123 — on 
leaves,  ib.— on  plants,  ib. — 
on  blossoms,  .  .      124 
Lignum  Vitie,       .           ,    '       167 
LIhc,              .           .           .602 
lilacee,                .           .  617 
lily,   5/6— derivation    of   the 
name,  varieties,  how  propa- 
gated,         .           .         576,577 
lily,  Egyptian  water,       .           270 
lime,  (m  Botany).  1 18, 353, 441 
— wood   valuable,   bark    an 
article  of  commerce,  honey 
made  from  its  flowen,  442 — 
American  Lime,     .           .      442 
Lime,   (in   Chemistry),   673— 
phosphate  ofj  674— existence 
of,  673— hydrate   o^   674— 
action  of,                     •          674 
4x 
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Lime,    advantage*     of,    ib.~^ 
impiure  Lime,  ib. — carbonate 
of,  •  .  -  676 

Lime-tree,  small- leaved,  grows 

wUd  in  Britain,       .  .      161 

Linaoeffi,  .  .  629 

Linen  Fabrics,  their  origin,  401 
Linnsiifl  publishes  his  botanical 
works,  and  introduces  order 
into  the  science,  3 — ^his  system 
of  botanical  classification, 
173,  175>180~it8  imperfec- 
tions, •  .  181 
Lint,  4GI— description  of,  when 

introduced  into  Britain,  401 

LmtseedCake,  .  .      67*2 

Liquorice,  .  319 

Litohi,  .  .  .370 

Live  Oak,  .  .  429 

LoaseoB,  .  •  .      642 

Lobeliacese,  .  623 

Lobelias,   687— varieties,   how 

raised,  .  .  •      587 

Loblolly  Bay,        .  .  452 

Locust  Tree  of  Scripture,    -386, 446 
Logwood,        .  .  .      168 

Logwood  Tree,      .  .    494-497 

Lombardy  Poplar,  444 — exuda- 
tion fh>m,  rendered  celebrated 
by  Ovid,      ...       54 
Lonchopteris,        .  .  655 

Longan,  .  .      370 

Long-leaved  Pine,  465— Cone  of,  465 
Longiflora,  •  .  83 

Lomcereffiy      .  .  .      625 

Loquat,     .    ,       .  .  328 

LoranthesB,  .     .  .      625 

Lotus,  166,— where  found,  597 

Love  Apple,  .  •      380 

Luoem,      .  •  •  318 

Lumbering  Pines,  467,  et  seq. 

Lupine,  316, 589— varieties  of,    589 
Lupinus,         .  .  .316 

Lyooperdaoefe,  a  gronp  of  fungi,  191 
Lyoopodites,  655— WiUiamsoms,  663 
Lycopodinms,        intermediate 
Plants  between  mosses  and 
ferns,      •  •  .  199 

Lympmitics,  •  .        10 

Lysimaohise,         .  .  615 

Macrocystes,    the    longest    of 

known  sea-weeds,  186 

Madder,  508— cultivation  of  the 
Plant.  509— manufacture    of 
Madder,  and  its  uses,       510, 51 1 
Magnesia,  .        119, 155, 674 

Magnolia,  451 — Small  Magnolia, 

452— Magnolia  Grandiflora,     167 
Maffnoliaces.  .      627 

Mahogany,  168 — Birch^  441 — 
Tree,  448 — its  varieties,  448, 
449 — first  discovery  of  its 
value,     .  .  448 

Maize,  or  Indian  Com,         1 70, 225 
Malay  Apple,  .  .      870 

Mallow  Family,  .  170 

Malpighi    investigates   minute 

vegetable  strudtures,  .    3, 86 

Malpi^hiacesB',  .  633 

Malt,  account  of  the  process  of 

malting  Barley,      .  .217 

Malt  Dust,  .  .  672 

Malte    Brun,    description     of 

Melons,       .  .  .377 

Malus  Medioa,    ' .  853 

MalvaceflB,       .  629 

Mammee,  874 — ^Americana,  ib. 

— Sapota,  875— Vegetable,       1 07 
Mandrake,      .  •  .      552 

Mangifera  Indioa,  868 

Mango,  368— where  found,  ib. 
«    —Varieties  of,  868 


Pnpe 
Mangrove,  .  478 

Manures,  eifects  of,  120— pro- 

fortions  of,  ib. — ^necessity  of, 
21— yield  carbon,  121,  670— 
kmds  of,  671— Animal,  672— 
for  hot-beds,  .  .      675 

Maple,  a  native  of  Britain,  161 
—its  varieties,  437 — Great 
Maple,  or  Sycamore,  ib. — 
Common  Maple,  ib. — Norway 
Maple,  438— Sugar  Maple, 
167,  438— Red  Flowering 
Maple,  439— Striped  Barked 
Maple,  440— Italian  Maple,  440 
Maranta  Arundinacea,     .  264 

Marattiete,      .  .  .      200 

Marograviaoese,  .  632 

Maijorsmi,  493— Winter  Marjo- 
ram, ib. — Sweet  Marjoram, 
ib. — Pot  Marjoram,  .      493 

Marvel  of  Peru,  82, 596— its  sin- 
gular properties,  cultivation 
of,  .  .  .  596 

Marygold,       .  .  .589 

Mastic,  147 — ^its  nature,  the  use 
made  of  it  by  the  women  of 
Scio,  &o.,  562^how  obtained,  562 
Matulla,  .  .  241 

MauritiaPalm,  .  .      261 

May  Wort,  .  .  527 

Mecca,  Balsam  of,     .  .561 

Medicago  Arberea,  318— Fnl- 
cata,  319 — ^Lupulina,  ib. — 
Sativa,  .  .  818 

Modicuial  iPlants,       .  .      520 

MediokTree,        .  .  318 

Medlar,  .  .  162,328 

Medullary  prolongatioos  of  the 

Ptth,.     .  7  .  24 

Medullary  Rays,  24— Tube,    .      23 
MeliaoesB,  .  .  634 

Melilot,  .  «  .318 

Melilotus,  .  .  ib. 

Melon,  376 — account  of,  by  Nie- 
buhr,  377 — Liquor  firom.  lb. — 
varieties  of,  ib.— Cantaloupe, 
ib. — African  Melon,  ib.— 8a- 
lonica  Melon,  ib. — Portug^ 
Melon,  ib.— Tliistle  Mdlon, 
363— locality  of,  .  364 

Melon,  Water,  .  376, 379 

Menispennee.  .  628 

Mercury,  English,      .  303 

Mespilus  Germanica,       .  328 

Mezereon,       .  .  .      531 

Microscope  extends  Botanical 

knowledge,        .  .  3 

Micropyle,       .  .  .102 

Midrib  of  a  leaf,  38 

Mignonette,   591  —  description 
of,  its  varieties,  how  cultivat- 
ed, .  .  591,592 
MilastomaceiB,           .  .      644 
MUdew,     .           .  130 
MiUet,  Italiim.  228— Millet  pan- 
nicled,     229 — Yellow-seeded 
Millet,                     .           .230 
Millfoil,  or  Yarrow,           .           556 
Milliary  Glands,  their  structure,    1 1 
Milton  quoted,          .           .      381 
Mimosa,                         166, 310,  646 
Mimulus,  stigma  of,              .       82 
Mint,   492— Peppermint,  ib. — 
Spearmint,    lb. — Pennyroyal 
mint,                  .           .           492 
Misletoe,  431 — description    of, 
how  used  by  the  Druids,  ib. 
— ^formerly  esteemed  in  medi- 
cine,      .           .           .           432 
Mixed  Vessels,  their  structure, 

and  opinions  regarding,  9 

Moisture,        ...      158 
Monimiie,  •  «  648 


Monkey's  Bread.        ,  .      SSS 

Monkshood  or  WolTs  Bane,        55t 
Monocotyledonous    Plants,  12, 
103^  201— etems,  24— theb  pe- 
culiarity, .  !M 
Morel,  a  fungus,  description  of 

the,         ...  193 

Morland,         .  •  .84 

Morus  JNigra,        .  543 

Mosses,  6— thdr  firactifieation, 

76,  77— description  of,       19^  681 
Mount^n  Ash,  445 — descriptioia 

of  and  culture,        .  445, 446 

Moxa,        .  .  .  527 

Mucedines,  a  group  of  fungi,       1 92 
Mucilage,        .  .  .       101 

Mulberry,  164,  165,  345— earl/ 
cultivated  in  Kurope,   ib. — 
Threes  in  England,  ib. — ^man- 
ner of  propa^ting,       •  344 
Musa   Paradisiaca,   260 — S^i- 

entum,         .  •  .      260 

Musaeese,  .  ,  203 

Muscites,        .  •  .      656 

Mushrooms,  a  gronp  of  fungi, 
191 — description  of  the  edible 
mushroom,  194 — Mushroom 
Spawn,        .  .  .      194 

Musocarpum,  .  654 

Mustard,         .  .  299 

Myoporinete,  .  618 

Mynoese,         .  649 

Myristices,  .     '      .  13 

Myroxylon  Peruiferum,  ita  bal- 
sam, qualities  and  uses  of  the 
latter,  564 

Myirh,       .  149,  165 

Myrsineffi,  .  .621 

Myrtaoes,  .  643 

Myrtese,  ...       ib. 

Myrtle,  600— its  varieties  and 
culture,       .  .  .      600 

Nsggerathia,        .  ■  654 

Nagadete,        .  .  .      201 

Napiform  Roots,  15 

NarcissesB,  .  .      202 

Narcissus,  575 — ^traditions  con- 
nected mth  the  name,  ib. — 
varieties,  tests  of  quality,  how 
propagated,  directions  Kxr  cul- 
ture, .  .  575 
Narcotic  Plants,  546 — Narcotic 

principle,  .  .  142 

Nasturtium    or   Indian   Cress, 

168,491— Officinale,  .      299 

Neck  of  Leaf,        .  .  39 

Nectaries,  the  term  ill  defined,     74 
Nectarin^  .  329 

Needham,       •  •  .84 

Negro  Peach,        .  368 

Nematus  Ribesii,       .  .      346 

Nepenthes  distillatoria,  cup  of, 

its  singular  structure,  45 

Nerves  of  Leaves,  .  38 

Nettle,  41 9— its  rtmctnre,  cloth 

manufactured  from  the  fibres,  420 
Neuropteris,  .  .  655 

New  Forest,  the  acorns  of  the 

Oaks  feed  vast  herds  of  swine,  422 
New  Zealand  I«1ax,   420— de- 
scription   ofj  ib. — Mr  Salis-        • 
bury's  experiments  on  its  cul- 
tivation, .  .  421 
Nicaragua  Wood,                   .      496 
Nicotijuia  Paniciuata,  84 — Rus- 

tica,  ib.— Tobacum,  .      399 

Nightshade,  Deadly,  551— Gar- 
den Nightshade,  552-Woody 
Nightshade,      .  .  552 

Nilsonia,  .  .653 

Nitrogen,  experiments  with,  115 
— ^ects  of  on  Plants,  1 15 
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Noctmiul  Flowen, 

Norfolk  iaiaad  FSne, 
Norway  Maple, 

—      Gbpnioe  Fir, 
Nncirera  Thebaica, 


641 
476 
438 
469 
258 


Natritioa  of  Vegetables,  45 — 
how  natriment  le  conveyed  to 
the  plant.  46— Hales'  experi- 
meata,  ib.  47 — eoaneofthe 
sapy  ib. — ^Amiei's  experi< 
ments^  48 — ObaerratioDS  and 
expenmenti  of  others,  48  ct  seq. 
Natmes.  9*2, 170— Natmeg  Tree,  487 
Ntttahell,        .  .  .       96 

NuxMedica,  .^  241 

Naz  TcHnica,  *    .      554 

Nymphea,  652— Lotus  270 

Nympheaoce  203 

Oak,Woo<l  of,  25— Oak,a  native 
of  Britam,  161 — held  sacnrd 
b^  some  nations,  421 — three 
kinds  indigenoos  to  Britain, 
ib. — oommon  British  Oak,  ib. 
its  wood,  422— aooms  used  as 
food,  ib. — swine  fed  upon 
them  by  the  Sbixons,  ib. — 
New  Forest  filled  with  swine, 
ib. — ^importanoe  of  the  Oak, 
423— extract  from  writer  in 
4^arterly  Review  regarding 
the  species,  ib. — celebrated 
Oaks,  lb.  424— xaising  of  Oaks, 
transpUmting  of,  425,  426, 427 
—Turkey  Oak,  437— Italian 
Oak,  ib. — ^Ydonian  Oak,  ib. — 
Evergreen  Oak,  428— Kermea 
Oak,  ib.— Cork  Oak,  ib.-. 
White  Oak,  429— Red  Oak, 
Ib. — Chestnat  Oak,  ib. — Live 
Oak,  ib.— WUlow  Oak,  430— 
DyenT  Oak,  ib.— Misletoe  431 
Oak  Leaves.  674 

Outer   Medulla,   22 — produces 

cork,  •  i  22 

Oato  sod  Plaats,  seeds  of,  98— 
Oats,  21 8— different  varieties 
of,  ib.— the  potatoe  oat,  ib. — 
uses  of,  ib.— the  wild  oat,        2 1 9 
Oblique  Root,  .  .15 

Ochnaoese,  •  .  628 

Odontopteris,  .  .      655 

Officinal  Croton,  513 

Oils,  1 44 — Almond,  ib. — Behcn, 
145— Drying,  ib.— Olive.  144 
— Ropeseed,  145— Yolatile,  ib.  145 
Oil />f  Beech,  .  435 

Oil  of  Turpentine,  its  applica- 
tion to  medical  purposes,         563 
Oil-bearing  Camema,       .  602 

Olacinese,        .  .  .631 

Olea  Europsea,      .  3.58 

Olea  Fragrans,  362,  389,  393 

Oleum  de  CUrangula.  349— Ole- 
um de  Citrangulorum  Scmi- 
nibns,  .  .  349 

Olibanum,       .  .  .149 

Olive,  boimds  of  its  cultivation, 
163,  164— use  of  its  oil,  164, 
358,359— a  native  of  Syria,  359 
— localities  of^  ib. — time  for 
gathering  it^  ib. — in  ancient 
times  held  in  great  estima- 
tion, ib.— curious  account  of 
its  introduction  into  Morocco, 
360 — manner  of  planting  Olive 
in  Motocco,  ib. — ^varieties  of 
Olive— Olive  trade,  ib. — Olive 
groves,  ib. — time  in  which 
Olive  flourishes,  361— Olive 
Oil,  the  great  depot  for,  361 
— brought  to  the  magazine  in 
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skms,  ib.-shippfaig  of,  362— 
price  of,  ib.— Ohves  never  ga- 
thered,        .  .  .362 
Onagraris,            .  642 
Onion,  265— history  of,  266— 
varieties  of,  ib.— method  of 
improving,  ib. — Onion,Wel8h, 
26y — Onion  ground  or  pota- 
toe, ib.— Onion  Tree,          .      267 
Opercnlariese,                               624 
Ophioglossese,             .  200 
Opium,    547 — Turkey   Opium, 

548— East  India  O^ium,  548 

Opobalsamum,  147 

Opononax,  or  Rough  Parsnip, 
149,  564— its  juice,  how  ob- 
tained, and  for  what  use,  565 
Orange,  its  cultivation  in  Eu- 
rope, 164 — ^Tree,  166 — Fami- 
ly, 347 — when  introduced  into 
kngland^8 — Preservation  of 
Orange  Trees,  ib.  349— culti- 
vation in  Devonshire,  349 — 
Crusaders'  idea  of  the  Orange, 
ib. — ^fable  concerning,  ib. — 
history  of  the,  ib. — ^varieties 
of  the,  350— Bitter  Orange, 
ib.  —  locaUUes,  349— 3.51 — 
Beauty  of  the  Orange  Tree, 
351— Tuscany  not  fitted  for 
growing  Onuiges,  ib. — ^Tem- 
perature, &o.,  most  conducive 
to  its  pcnection,  ib. — Soil  of 
Malta  unfavourable  to,  ib. — 
Orange  of  the  islands,  352 — 
Oranges  gathered  in  a  green 
state,  ib. — Orange  Trees  cul- 
tivated in  England  and  Soot- 
land,  ...  353 
Orange  Lily,  .  .  577 
Orchidee,  .  .  203 
Orchu  Tribe,  87,  269— Orchis 

MasciUa,  .  .  269 

Organs  of  l^lants,  12 — roots,  ib. 
— 1 6 — stem,  ib.— 1 9-  -branehes, 
25, 2&— leaves,  87— 39— repro- 
ductive organs,  55  et  seq. — 
fructification,  .  •       65 

Organs  of  Reproduction,  history 
of  their  discovery,  55 — com- 
pured  with  those  of  animals, 
ib. — sexual  (vgans,  56— on  the 
sexuality  of  vegetables^  56, 57, 
58 — established  by  Linnaous, 
ib. — impregnation  of  flowers, 
59,  60— peculiarity  in  the 
plant,  vahsneria  spiralis,  61 — 
experiments  on  tlie  fecunda- 
tion of  female  flowers,  62 — 
ohjections  to  the  sexuiu  sys- 
tem, .  63  et  seq. 
Orkney,  manufacture    of  kelp 

hi,  .  .  18^,188 

Ornamental  Shrubs  and  Hiatlis,  598 
Orobanchese,  *  616 

Orobus,  316— Luteus,  ib.— Tn- 

beroeus,        .  ,      316 

Orris  Root,  Florentine,  534 

Osier,         .  .  •  444 

Osmundarceo},  .  .      200 

Otaheite  Hog  Plum,         .  374 

Otopteris,        .  .  .      655 

Ovarist,  Theory  of  the,  83 

Ovarv,  enlargement  of,  88 — its 

cells  and  ovules  or  seeds  88 

Oxalides.  .  .  629 

Oxlip,  581— Btngnlarity  of,  581 

Oxydes  Metallic,  .  155 

Oxygen,  operation  of,  109 — ef- 
fects of,  1 1 4 — on  germination, 
ib. — on  vegetation,  ib. — on 
flower  ana  h-uit,  ib.— on 
plants,         .  .  .114 


Oxymoriatic  Acid  Gai, 

Past,  420— its  uses, 
Pachypteris, 
Padina  Pavonia, 
Palseoxyrisi, 
Pallinese, 

Palmacites,  . 

PalmsB,  or  Palms, 
Palmate  Roots, 


420 
655 
191 
654 
634 
654 
202 
16 


Palms,  163— various  species  of, 
170,  202— famUyof,  240,664 
—Palmyra  Pahn,  .  2.'i9 

Pandanocarpum,        •  .      654 

Pandanus,  479— green-spined,     479 
Panicle,  .  .  .72 

Ptmsy,        ...  586 

Pupaw,  .379 

Papaveraoee,        .  .  635 

Paper,  .  .  679 

Papilionaceae,         .  810, 646 

Papillary  Ghuids,       .  .11 

Pwpus,  sunple  hairs  of,  93 — 
leathery  hairs  of,  ib. — Pappus 
Sessile,        ...        93 
Ptoynis.  166— an  aquatio  plant, 

23*2— description  of  the,  233 

Paronychiese,         .  639 

Parsley,  290— varieties  of,  290 

Parsnip,  288— varieties  of,  ib. — 
soil  requisite  for,  ib. — used  as 
potatoes,  .  289 

Partitions,   Ix>ngitudinal,  92 — 

Transverse,  ib. — False,         .      92 
Parynchenoa,  .  .  10 

Pasque  Flower,  .  574 

PasBiflora,  375— Edulis,  376— 
Quadraiigularis,  ib. — Lauri- 
flora.  ib.  —  Incamata,  ib. — 
Passiflorese,  .        642 

Passion-Flower,     168,     601  — 
whence  the  name,  variety  of 
^>eoies,  how  rcarea,         601 ,  602 
Pastinaea  Sativa,  .  288 

Pea,  Experiments  on  the,  R5-~ 
Analysis  of  the,  94— Com- 
mon Pea,  311 — when  intro- 
duced into  this  countrr,  ib. 
— ^varieties  ofL  312— cultiva- 
tion of,  ib.— Sweet  Pes,  317 
effect  of  gas  on  Peas.    .  118 

Peach,  165— mentiooea  by  Co- 
lumella, 329 — ^when  intit>duo- 
ed  into  England^  ib. — ^varie- 
ties of,  ib. — localities  of,  ib. — 
how  cultivated  in  the  United 
States,  ib. — much  cultivated 
in  France,  330 — ^general  diffu- 
sion of,  ib. — ^manner  of  pro- 
pagating, ib.— difference  be- 
tween it  and  the  Almond, 
curious  circumstance  regard- 
ing, 331- flat  Peach  of  China, 
ib.— the  negro  Peach,  368— 
edible  Peach,     .  .  368 

Pear,  162,  325 — ancient  history 
of  the  Pear-Tree,  326,  names 
of  the.  ib.  —  cultivated  in 
China,  ib. — wood  of  the  Pear- 
Tree,  ib.— varieties  of  Peara, 
ib.— 3'27— pro|)agation  of,  327 
— Grafting  of,  ib. — pruning  of,  3*27 
Pear,  Alligator,  .  •     374 

Pear,  Prickly,  or  Indian  fig,         168 
Peat,  1 6 1  — ^rcat-  Moss,  account 
of,  and  of  the  formation  of 
Peat,  198,  199— Peat  earth      672 
Peoopteris,  •  .  655 

Pediculares,    .  .  .616 

Pelargoniums,  see  Geranium,       594 
Pennyroyal  Mint,  .  4!K2 

Pentuidria,    .  .  .87 

Pepo  Macrocaipus,  .  86 
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Vnge 
Fepper,  170  —  Pimento,  or 
Jamaica  Pepper  Tree,  486 — 
Black  Pepper  Plant,  488^ 
LoDg  Pepper  Plant,  489 — 
Gainea  Pepper  Plant,  490— 
Cherry  Pepper,  ib. — Bell  Pep- 
per, 491 — Cajaone  Pepper,  491 
Peppermint,  •  •  492 

Percival,  Dr.,      .  •  113 

Perennial  Boots,  .14 

Pericaip,  12 — Pericarp  and 
seed,  90— limits  of,  91— cavity 
of,  ib. — eeUs  of,  ib. — Multilo- 
colAr,92— AxilloB  of,ib. — base 
of,  ib. — summit  of,  ib. — axis  of, 
ib.— dehiscence  of,ib.->mptile. 
ib.— holes  of,  ib.— teeth  of,  93 
— valyes  of,  ib.—biviJve,  ib.— 
irivalye,  ib.—qa»dri valve,  ib. 
— qoinqnevalve,  jb.  —  mnlti- 
valve,  lb.— wings  of,  ib. — 
Richard's  views,  94  —  form 
and  stracture,      •  •  95 

Perry,    .  ,  -    327 

Persian  I^tillary,    .  •        576 

Persian  Iris,  .  575 

Perspiration,  Pereepttble,  53, 54 
Peravian  Bark,  different  spe- 
cies  of,  520 — Common,  or  Of- 
ficinal Bark,  ib.— Pale  Bark. 
522— yellow  Baik,  ib. — rea 
Baric,     ...  522 

Petiole  of  a  leaf,         .  .        38 

Phanerogamic     Plants^     their 

structure,  .  .  12 

PliarmacopoliB,  Greek  eoitiva- 

tors  of  Botanical  science,  2 

Phaseolites,  .  .  652 

Phaseolns,  314— vulgaris,  ib. — 

multifioms,  ib.^aracalla,       315 
Phoenicttes,  .  •  654 

Phoenix  dactylifera,  253— far- 

inifera,  .  •  257 

Phyllites,        .  .  .654 

Phyllotheca,         .  .  653 

Pia,      ....      285 
Picotoe  Carnation,  .  583 

Pilcherds,  .  .      672 

Pimento,  or  Jamaiea  Pepper- 
Tree,  .  .486 
Pines,  wood  of,  24 — Pine  TVibe, 
4^  —  varieties      of      Pine, 
Pine  forests  of  England,  456, 
457— Wild,  or  Scotch  Pine, 
457— red  Pine,    465— yellow 
Pine,  ib. — long-leaved   Pine, 
lb. — pitch  Pine,  white  Pine, 
466— Fine  trade,  467,  et  acq. 
Pine  forests  on  fire,            .      469 
Pine  Apple,  170,  365— where  a 
native  of.  365 — large  specxmoi 
of,  366— laige  sise  of  in  China, 
&c.|              .           .           •      366 
Pine,  Weymouth,  167 
Piney  IVee,  481 — vegetable  tal- 
low produced  from  It,         .481 
Pinites,      ...           653 
Pink,  585— <(aalities  of  a  fine 
flower,  ib.— propagatiMi  and 
cultivation,            .           585, 586 
Fmus,  653— Pinna  Canarienms    664 
Piping,            .           .           .678 
Pippins,     •           •           .  322 
Flsnm  Sativum,         .           .      31 1 
Pistaoia   Nut,  387— Officinalis, 

387— Terabinthns,  388 

Pistil,    12,   70— base,   summit, 

ovary,  style,  stigma,  71 ,  72 

Pisum^  311 — Americannm,  313 

Mantimum,  .  .313 

Pitch  Pine,  .  .  466 

Pitcher  Plant,  .      481 

Pith,         ...  23 


Pithy  Stem,  •  .        20 

Pittosporece,         .  •  628 

Placenta,  or  Tropbospenn,      12, 91 
Plantaffin»,  .  •  614 

Plantam,  or  Banana,  1 70, 260 

Plants,  Grew's  Anatomy  of,  3, 
83— Leuwenhoeck's  observa- 
tions, 3 — Ray  establishes  the 
sexes  of  plants,  ib. — nature 
and  uses  oiplants,  4— where- 
in they  differ  from  animals, 
ib. — ^plants  of  monldiness,  5 
— structure  of  plants,  &— 
vessels  of  plants,  9, 1 0— ^res, 
stomata,  gaps,  glands,  1 0,1 1 , — 
organs  and  functions  of  plants, 
12-  -roots,  stems,  leaves, 
flowers,  12 — roots  of,  13  — 
theurs^ctnre  and  varieties, 
13, 14 — sleep  of.  42 — Henna- 
phrodism  in,  81 — female  or- 

enns  of,  82— aquatic  flower 
uds,ib. — Brongniart  on,  86 — 
hot-house  Plants.  88 — ^fecun- 
dity of  Plants,  98, — effects  of 
heat  on,  105. — water,  on  ib. — 
light  on,  10&— air  on,  ib.— di- 
cotyledonous, 1 08  —  mono- 
ootyledonoos,  ib.  —  ingredi- 
ents of  Plants,  111 — ^fed  by 
pases,  113 — atmosphere  on, 
lb — absorption  o^  114 — ex- 
periments on,  1 15 — flower- 
ing tim^  1 25-— irritability  of, 
127 — Plants  senerate  heat, 
ib. — distribution  of,  156— ori- 

S'n  of,  ib. — extension  o^  ib. — 
spersion  of,  ib. — arctic  cir- 
cle Plants,  158  — Swedish 
Plants,  ib.  —  Norway,  ib. — 
Lapland  Plants,  ib.— Planto 
used  for  dothixig,  &c.  401 — 
fossfl  Plants,  651 — ^practical 
culture  of  Plants,  666— ashes 
of,  673 — dxring  and  preserv- 
ing of,  678  —  choice  speei- 
mens  of,  679— packing  of,  681 
— jarsfbr,  •  .  681 

Pleurogynum,  89 

Pliny      advances       Botanical 

science,      ...  2 

Plum,  333— varieties   of^  lb.— 
maimer  of  propagating,  334 — 
wild  Plums,  3/5— Sappodilla,  375 
Plumbaginte,  .  .615 

Poaoites,  .  •  654 

Podocarpus,    •  .  .      653 

Podogynmn,  •  •  89 

Poe,     ....      265 
Pttony,  578 — whence  its  namcL 
its  varieties,  propagation  ana 
cultivation,  .  ib.,  579 

Pohak,       ...  251 

Fbisonons  TVees,         •  480 

Poitiers,  anecdote  of  battle  of,    474 
Polemoniaces,  .  .      619 

Pollen,  12,  67—70,  82— Adan- 
Bon's  opinion  of,  83 — grains  of, 
86— conveyed  by  bees,  87 

Polyanthus,  580— its  tests,  and 
how  propagated  and  culti- 
vated, •  .        518 
Polygala  vulgaris,        .  •     92 
Polygalee,            .           .  635 
Polygonea,    613  —  Polygonum 
Fkgopyram,      8 1 9— Tartari- 
eum,          .          •           .     320 
Polypodiaoese,      .           .  200 
Pomaoee,        .                       .      645 
Pome,       ...  95 
Pomegranate,    164,  354— when 
introduced  into  this  country, 
ib. — historical  notices  of,       355 


— an  ornament   In  arckitco- 
ture.  &C.,  •  855 

Ponteaeiiaoee,  ,  202 

Poplar,  443— its  species,  tremb- 
ung  Poplar,  or  Aspen,  Lom- 
bardv  Poplar,  timoer  of,  ib. 
—Balsam  Poplar,  .  444 

Poppy,   White,  cultivation  of 

the,  .  .547 

Populns.    .  .  .  652 

Pores  of  Yegetables,  10— Hed- 
.  wig   and   Mirbel's    observa- 
tions,  ib. — some  extremely 
minute,    ...  10 

Portulaces,    .  .  ;      632^ 

Potass,      ...  154 

Potatoe,  J  4,  168— history  of, 
271,  &c.— localities  o^  271, 
272— when  introduced  into 
England,  272— story  of  the, 
ib. — general  introdnction  of, 
promoted  by  tlie  Royal  Soci- 
ety^ 273— how  noticed  by 
vanons  authors,  273,  274 — 
anecdote  of  the,  274— intro- 
duction of  Into  Ireland  and 
Scotland,  ib.— in  troduced  into 
Scotland  by  whom,  275 — col- 
tivation  of  in  the  Continent, 
276— 4o.  in  India,  ib. — ^varie- 
'  tica  of  the,  277 — ^best  soils  for 
the,  ib. — Scotch  Highlands 
fitvonrable  for  the,  278— pro- 
pagation of  the.ib. — ^managiuff 
sets,  ib. — settmff  whole,  279 
— sprouts,  ib. — oisease  in  the 
Potatoe,  280,  281— Chemical 
comx>osition  of  the,  282 — 
sweet,  ib. — introduced  into 
this  country  by  whom,  283 

Potentilla  Ansermay  •     290 

Press.        ...  679 

Prickles,         .  •  .       45 

PricklvPear,        •  .  363 

Priestly,  Dr.,  .  118,115 

Primrose,  •  580 

Primulac«8e,  .  .     615 

Privet,  600— its  varieties,  thair 

uses,       .  600,601 

Prepagations  by  Cuttings,  677 

Prostrate  Stem,         •  20 

IVoteace«,  612 

Ph>vidence,  the  vessel  fitted 
out,  373-'-reache8  Otaheite, 
lb.- voyageof,       .  .      374 

Pruning,  .  .  675 

Prunus,  332— ^m  yielded  by, 
335—  Anneniaca^2 — Arium, 
335— Domestics,  333— Cera-  - 
sns,  334— Lauro-cerasns,  336 
— Ijusitania,  ib.— Psdus,  335 
— PSendo-cerasus,  ib. — Spi- 
nosa,  836 

Psidium,  367  —  Cattleyanum, 
ib. — Pomifemm,  ib. — Pyri- 
ferum,  .  .  367 

PterophyUum,  .  .      653 

Puff-balls,  a  spedes  of  fungi,       1 96 
Pulses,       .  310 

Punctuated  essels,  their  strac- 
ture, .  •  •  8 
Pnnica  Granatnm,  .  354 
Purple  Beech,  .  •  434 
Pyramidal  Bell  Flower,  587 
Pyms  Communis,  325— Cydonia, 
327— Domestics,  320-Malua,  321 

Quadripartite  leaf,  •  39 

Quassia,  523 — Simaniba  or 
Winged-leaved  Quassia,  524 

Queen  Mary's  Yew  at  Crook- 
stone,  .  .  .474 

Quereitron  Oak  Bark,  5i6 
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Qnlckbeun,  •  445 

Qoinoe,  162^827— tatrodaoed  to 
Europe  from  Crete,  «)27— 
miich  eoltivAted  in  FVuce, 
ib. — ^firieties  o^  328 — ^how 
need,  •     3*28 

Quinine,    .  .  •  142 

Qninqiiina  Eztnot,  UO 

RadicelLnf,  89 

Radicle  Pednnde,  19 

RadieoUur,  .  .103 

Kedieh,  1 66. 9(H>— Horse  Radish,  300 
RaflHesia  Amoldii,  .    170,696 

Balflins  imported  into  England. 

341— method  of  drying,  341 

Raki,  .  .         24&,371 

RannnonlaeesB,      •  .  626 

Ranoncolas,  572— 'lAen  intio- 
daoed  into  Britain,  qoalitiee 
of  a  perfect  flower,  how  pro- 
pagated, tnitable  toil^  ib.~ 
general  directioDS  for  ite  enl- 
tnre,      .  •  •  573 

Rannncalns  Aqnatilis,  82 

Rape,  299— Rape  Cake,    .  67'2 

Raphanns  SatiTOSy     .  .      300 

Raphe,      ...  102 

RaBpberry,336--flaTonrof,fleet- 
ing,  ib. — mode  ofpropagating, 
ib.— soil  totj  33/— American 
Raq>bemr,  .  337 

B^  eetabflshet  the  sezee  of 

Plants,  3 

Red  Ash,  .437 

—  Bay,  .  454 

—  Beech,     .  .  •      434 

—  Flowering  Maple,  439 

—  Oak,        .  .  .429 

—  Pine,  .  .  465 

—  Saonders  Wood,  .  508 
Reindeer  Moss,  .  198 
Reproduction,  organs  of,  .  55 
*"                                               687 


563 
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Resemblance  of  Animals  and 

Vegetables, 
Resins,  1 46— Resin  andTnrpen- 

tineiprocnred  from  Pines, 
Restiacen. 
Rhenm,  308— Hybridam,  809— 

Palmatnm,     308— Rhaponti- 


cum. 


309 
19 


l«hizoma,  19 — ^its  stractiue, 
Khi^otoine  amongst  the  Gmseks 
aevote  themselves  to  Medical 
B9tany,  .  2 

Rhododendron,  605 — varieties, 
propagation,  and  cnltiva- 
tion,  .  .  605,606 

Rhnbarb,  166,  308— Hybrid 
Rhalmrb,  309— Monk  Rlm- 
barb,  ib.— -different  species  of 
the  plant,  54*2 — Chinese  and 
Turkey  Rhubarb,  543 

Uins  Typhina,  medullary  layers 

of,     .  .  .  .32 

Kbesj  344— Nigra,  ib.-Rubra,   344 
Rtbesie,     .  641 

Bice,  168,  170,221— its  cultiva- 
tion  ip  Italy,  162— one  of  the 
chief  productions  of  Egypt, 
221 — ^method  of  cnltivatrng 
and  maoufacturtng  it,  221, 
223^  224— introduction  mto 
America,  221,  22-2— O>mmon 
Rice,  22*2— Mountain  Rice, 
ib.  — CUmmy  Rice,  223— 
the  Chinese  method  ^  raising 
Rice.       ...  224 

Rocambole,     •  .  .     269 

RoUo,        ...  109 

Romans  directed  their  atten- 
tion to  Botany,       .  .         2 


Page 
Roots  of  Plants,  12-14— fibroas, 
potatoe,  tuberous,  14 — bal- 
iNMis.  fleshy,  simple,  oblique, 
15— oorizonta],furoiform,  na- 
pilSorm.  conical,  ib.— rounded, 
testiculate,  palmate,  digitate, 
ib. — knotty,  grannlaAe^  artl- 
eulated,  contorted,  capillary, 
ooinose,  ib. — diameter  ana 
▼arietT  of  roots,  their  uses, 
and  obserrations  and  experi- 
ments CO  their  nature  and 
stnictaie,  16-18 — differenoe 
between  Roots  and  Stems, 
25  —  Roots  of  Dicotyledo- 
nous trees,  ib. — Root  trans- 
portation, 157  —  Bosacee, 
920  —  medicinal  properties 
of,  321  —  various  extracts 
from,  ...      321 

Rosaoeae,  .    320,644 

Rose,  164,  598— nscs  of  the,  in 
medicine,  536, 537— its  varie- 
ties, how  propagated,  how 
new  Tarieties  may  be  pro- 
duced, 598,  599— to  produce 
beautiful  flowers,  ib.  —  dis- 
eases of  the  flower,  600— all 
roses  not  odorous,  600 

Rdse  Apple,  .  .  370 

RoseTufip,     .  .  .571 

Roses,       .  .  645 

Rosemary,  •  493 

Rosin,        ...  147 

Rough  Parsnip,  .      564 

Rounded  Roots^  .  15 

Rowan  Tree,  .  445 

Royal  Bay,  454 

Royal   Society  advanced    the 

science  of  Botany,  •         3 

RubiaceoB,  .  .  624 

Rubus,  336— Articus,  337— eha- 
moemonis,  ib. — Corrlifolius, 
ib. — IdcBUS,  336— Oociden- 
talis,  .  .337 

Rue,  ...  5*27 

Rumex  Aoetosa,  309— Scntatus,  310 
Rushes,  account  of  several  kinds 

of,  .  .  .  234 

Rntacee,        •  628 

Rnteb,       ...  256 

Rye,  its  cultivation  and  use,  212 

— ^poiMnous  quality  of  horned 

or  diseased  Rye,    .  .213 

Sacred   Bean,  597— how   esti- 
mated, 597 — ^how  propagated,  598 
Safflower,  the,  511— cultivation 
of  the  Plant,  ib— its  uses  as  a 
dve,       .  .  .  512 

Saffron,  Meadow,  or  Colchicum,  546 
Saffron  Crocus,  .  .      575 

Sagapenum,  .  .  149 

Sage,  .  .492 

Sago,    170,    261 — ^manufactory 

of,  .  .  241,261 

Sago  Palm,     .  .  .241 

Sa^  Farinifera,  .  261 

Samt-foin,   317---advantage   of 

sowing,       .  .  .      317 

Salop,  2d9 — method  of  manufao- 

turing,  ib. — nourishment  in,     270 
Salicaris,  .  .  644 

Salicinee,       .  .  .649 

Salix,         ...  652 

Salt  fatal  to  most  vegetables, 
165 — Common,  674— solution 
of,  ....  681 
Salts,  Du  Hamel  and  Keith  on, 
117— found  in  Plants,  ib.— 
utility  of,  .  .  118 

Solvator  Rosa,  .      385 

Samara,     ...  95 


Sambnoos  Nigra,  346 

Samphire,  .  4H4 

Samvdese,       •  .  645 

Sandarao,  .  .  147 

Sangutsorbeie,  •  .      645 

Santalaoes,  •  612 

Sap  Vessels,  10— ascent  of  San, 
45— course  of,  47— Amicis 
experiments  and  observations. 
48— Grew's  and  those  of 
others,  48,  et  seq.— Outro- 
chet's  experiments,  49, 50, 51 
— Transpiration  in  the  leaves, 
51 — Hales*  experiments,  52 — 
results  of  these  and  other  ex- 
periments, 53— Expiration, 
Its  nature  explained  and  illus- 
trated, ib.— Excretion,  ib. — 
perceptible  perspiration,  53, 
54— from  the  Lombardy  Pop- 
lar, 54— descendinf^  Sap,  its 
nature  and  pecnlianties,  ib. — 
general  remarks,  .      55, 152 

Sapan-wood,  498 

Sapindaces,  •  634 

Sapotese,         .  .  .621 

SappodiUa  Plum,  375 

Sarcocarp,  or  Mesocarp,       .        91 
Sarmentaceoufl  Stem,  20 

Sarsi^Murilla,  .  .      535 

Sasiopetalee,        .  •  630 

Sasnfras,  .535 

Sauerkraut,  297— preparation  of,  297 
Sangur  ialand,  .  242 

Saurorese,       .  .  202 

Sanssnra,  .  .    109,115 

Savin,  Common,         .  .     477 

Savoy,       .  .  .  295 

Saw-wort,  Common,  .     519 

Saxifh^^esB,  639 

Scallop  budding,        .  .      677 

Scaly  Stem,  .  .  20 

Scaromony,  .  149,539 

Scandix  Coefoliom,         .  291 

Scape,  .  .  .19 

Schiasupteris,         .  .  655 

Scorzonera,  306— medical  {hto- 

perties  of,  ib. — Hispania,         306 
Scotch  Fir,     .  .  .      4.i7 

Scotch  IMne,  .  .  ib. 

Scroplmlariic,  .  .      616 

Scrophnlariiue,  .  ib. 

Scurvy  Grass,  .         300, 532 

Sea  on  Climate,  .  159 

Sea-catgut,      .  .  184,1215 

Hea  Holly,  .  .  291 

Sea  Kale,        .  .  .299 

Sea  Pea,  313 

Sea-tangle,      185  — used      for 

food,  .  186,190,191 

Sea-weed,  or   Alga,   184— ac- « 
count  of  those  used  as  food, 
in  medicine,  and  the  arts, 
186— the  different  localities 
of,  .  .  .    189,672 

Seeds,  podosperm  of^  92 — Seed 
and  pericarp,  distinction,  93 
— conveyance  of  Seeds,  98 — 
dispersion,  99— deposition,  lb. 
fitness,  ib.— Seeds  on  streams, 
rivers,  &c.,ib. — ^form  of  Seeds, 
101 — compressed  Seeds,  ib.^ 
depressed,  ib. — erect^  ib. — 
reversed,  ib. — base,  ib. — oil 
of,  ib.— nutriments  of,  ib. — 
character  of,  ib. — ^formation 
of,  lb. — oxygen  on,  108 — 
changes  of,  ib. — experiments 
on,  109— Seed  transportation, 
157 — sowing  of,       .  .      675 

Sela^inites,  .  .  656 

Scmiamplexicanl  Leaves,  38 

Semiligncous  Stem,  .  19 
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Paffe 
Seminal  Leaves,         .  .       S9 

—  Principleii,  .  84 
Senebier,        .           .           .110 
Senna,  540~the  common  blad- 
der Senna,         .                      541 

Sensibility  of  flowen  to  change 

of  atmosphere,        .  74 

Sensitive  FUnt,  127— different 
species,  extreme  sensibility, 
cause  of,  how  to  rear  the 
Plant,  .  .         604,605 

Sessile  Glands,  .  .11 

Sexual  System,  56,  et  seq. — ob- 
jections to,         .  63,  et  seq. 
Shaddock,  a  native  of  Cliina,       354 
Shallot.                      .  .      268 
Sheathing  of  Leaves,        .  39 
Slirubs  and  Heaths,  ornamental 
Kose,  598— Mjrrtle,  600-Ja8- 
mine,  ib. — Privet,  ib. — Ber- 
berry, 601 — Clematis,  or  Vir- 
rin's    Bower,    ib.  —  Pasuon 
Flower,  ib. — Honeysuckle,  or 
Woodbine,  602— Lilac,  ib.— 
Camellia,  603^Japonica,  604 
— Laurestinus,  ib. — Sensitive 
Plant,     ib. — Rhododendron, 
605— Heaths,          .                 606 
Sickler,  a  German   naturalist, 

labours  of,         .  .  331 

Sinllaria.  656,  6')9 — Altemans, 
660 — Cfatenulata,  ib. — Ocu- 
lata,  ib. — Pachyderma,  ib. — 
Reniformis,  .  .      660 

Siliacese,    ...  202 

Silica,  .  .  .119 

Silique,  or  Pbd.     .  .  96 

Silk  Cotton  TVee,  409— where 

cultivated,  varieties,  .      409 

Silver  Weed,  290 

Simaruba,    or    Winged-leaved 

Quassia,       .  .      524 

SimarubesB,  .  .  628 

Simple  Roots,  .  .        15 

—  Stem,  .  .  20 
Sinapis  Alba,  299— Nigra,  299 
Sitaria  ItaUca,  (Italian  Millet,)  228 
Slum  Sisarum,  •  .  289 
Slum  nodiilorum,  .  .  300 
Size  of  Trees,  .  .  34 
Skirret,  289— change  of  taste 

for,  .  .  .289 

Sleep  of  Plants,     .  .  42 

Slipper  Worts,  .  .      593 

Slips  propagating  by,      .  33 

Slit  Vessels,  or  FaLBe  Spirals, 

their  structure,       .  .         8 

Sloe.  ...  336 

Small  Magnolia,  452 

Smilacites,  .  654 

Smith,  .  .86 

Smith,  Sir  J.  £.,  .  128 

Smooth  Elm,  .  .      432 

Smut,         ...  130 

Snail  Flower,  .  .315 

Snake's  Head,       .  .  575 

Snake  Root,  Birth  Wort,       .      536 
Snakewood,  •  .  479 

Soda,  .  .  .154 

Soft  Stem,  .  .  20 

Soil  formed  by  the  continual 
decay  of  vegetables,  6,  158, 
670— composition  of,  1 1 1 — 
water  on  Soils^  120— Silica  on, 
ib. — sand  on,  ib. — analysis  of, 
ib.  —  draining,  ib.  —  exhaus- 
tion, ib. — repose  on,  121 — ^re- 
storation of,  ib.  —  primary 
Soils,  670 — artificial,  ib. — 
parts  of,  ib.— qualities  of,  ib. 
— ^fertility  of,  ib. — absorption 
o(,  ...      670 

SuHnen,  .  617 


Page 
Solanum  Tuberosum,  271 — Bel- 
ladonna, 27 1 — Dulcamara,  ib. 
Hyosdamus,  ib. — Lycopersi- 
oum,  380 — Melongena,  380, 
381— ^thiopicum,  380— So- 
domeum,  38 1 — ^Cables  concern- 
ing, ib. — accounts  of,  by 
Henry  Teonge  and  Pocock,  881 
Solid  Stem,  20 

Solomon,  his  treatise  on  vege- 
tables, .  .  .2 
Soot.           .            .           .         674 
Sorghum    Vulgare,   (pannided 

millet,)         .  .  .229 

SorreL        ...  309 

Sour  Sop,        .  .875 

Southernwood,    .  .  526 

Sowing  Time,  Heathen,         .      126 
Sparmannia  Africana,  82 

Spallanzani,      .  .  .83 

Spartium  Junoeum,  ib. 

Spadiz,  ...        73 

Spearmint,  .  .  492 

Spines,  .  .  .45 

Sphenopteris,  .  .    655 

Sphenophyllum,    .  .  653 

Sphoeria  nidula,         .  .      314 

Spice  Trees  and  Plants,    .  482 

Spike,    .  .  .  .72 

Spinach,  303— localities  of— ib. 
varieties  of,  ib. — ^wild  Spin- 
ach, ib. — New  Zealand  Spin- 
ach,       ...  304 
Spinacia  oleracea,                 .      303 
Spiroeacese,           .           .  645 
Spiral  stem,      .           .           .20 
Spiral  Vessels,  their  structure, 
8— Grew  and  Malpighi's  opi- 
nions regarding  tnem,  ib. — 
Du   Hamers   idea   of  their 
form,  ib. — Dr  Thomson's  illus- 
tration, ib. — other  opinions, 
ib.  9— Spiral  Vessels  of  gar- 
den  lettuce,   9 — Artichoke, 
&c.,  lb.  —  Decandolle's  opi- 
nion.   .           .           .           .9 
Splendid  Cardmal  Flower,  587 
Spondiaces,           .           .  647 
Spondias  cytherea,     .           .      374 
Spongioles,  16— as  seen  by  the 

microscope,         .  .  16 

Spotted- Barked  Cotton,        .      409 
Spregnel,  .  .  87 

Spruces,    469— White,   Black, 

Red,       .  .  .  469 

Squash,  .  .  .      379 

Squill,        .  .  .  .544 

Stable  Dung,  .  674 

Stamens,    12— Anther,    Pollen, 

Filament,  .  .      67-68 

Stapelias,  596— its  cultivation,    596 
Star  Apple,  .  .'  375 

Stem,  12,  19— of  fungi,  19— of 
flowering  vegetables,  ib. — her- 
baceouR,  semiligneous,  woody, 
solid,  20  —  fistulous,  pithy, 
soft,  sarmentaceous,  simple, 
branched,  ib. — dichotomous, 
trichotomous,  vertical,  pros- 
trate, creeping,  tortuous,  ib. 
— spiral,  l«if-bearing,  leafless, 
scaly,  ib. — ^internal  form  of 
stems,  ib. — liber,  epidermis, 
cuticle,  ib.  22 — outer  and  in- 
ner medulla,  ib.  23 — cam- 
bium, 22 — wood  medullary 
tube,  pith,  23  —  medullary 
rays,  24 — monocotyledonous 
stems,  ib. — ^variety  of  woods, 
ib.  25— roots  and  stems,  their 
difference,  ib.— growth  of  the 
stem,  26-35— its  different  de- 
velopments,  26— growth    in 
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height,  29  —  stem  of  mouo- 
cotvledonous  trees,  30— cen- 
tral system  of  stems,  ib. — 
cortical  system,  ib.  —  md- 
sion,  boring,  girdling,  •      S5 

Sterculiacese,  .  630 

Stembersia,  .  654 

Stigma,  71 ,  72— utricles  of  the,  86 
Stigmaria,  652— ficoides,  .  661 
StiiM),  its  structure  and  cliarac- 

ter,  .  .  .  19 

Stipules,  their  ftmcture,  44 — 
their  varieties,  ib.  45— con- 
nate,axilliur,  f  oliaeeous,  mem- 
branous, or  splnescent,  ib.-^ 
their  uses,  ib. — tendrils,  theii 
structure  and  variety,  ib. — 
daspers,  and  suckers,  ib. — 
spines  and  pnckles,  ib  — their 
nature  and  peculiarities,  ib. — 
cup  of  the  nepenthes  distilla- 
toria,  its  singular  structure,  45 
St  Jolm's  Bread,  386 

—       Wort,         .  .      51S 

Stock,  19 — its  structure,    .  \9 

Stock  Gilly  Flower,  589— nu- 
merous   species  how    culti- 
vated,        .  .  589,5.<)0 
Stomata,            .           .  10,21 
Storax,  or  Styrax  Tree,         150,559 
Strammonium,  or  Tliom  Apple,  &53 
Strawberrv,  338— historical  no- 
ticesof,  lb.— varieties  of,389 — 
AIi>ine,  ib.— manner  of,  culti- 
vation,   ib. — soil     requisite 
for,   ....      33!l 
Strawberry  Pear,              .  364 
—        Tree,                   .      606 
Striped  Barked  Maple,    .           440 
Strobile,  or  Cone,        .            .      97 
Strychnlna,           .            .  14*2 
Style.    .           .           .           .71 
Stylidiete,  ...           623 
Styracese,  ^    .                       .621 
Styrax,    .           .            .      150,.'»59 
Succory,       .           .              .      308 
Suckers,  .           .             .45 
Suffocation,     .                       .^132 
Superfetation.  examples  of,  85 
Suri,   246  — Suri    poU,   247— 

manufacture  of  Suri,  .     248 

Sugar,  137  —  account  of  the 
manufacture  of,  238,  239— 
Sugar  of  the  andents,  .  249 
Sugar  cane,  24, 170— description 
of,  235— History  of  its  culti- 
vation, and  the  manufacture 
of  sugar,  .  .      235-239 

Sugar  Maple,  .  .      438 

Sumach,  519 — Sumach,  Vene- 
tian, .  .  .517 
Sumachines,  .  .  647 
Summit,  .  .  .70 
Sun-Flower,  .  168,673 
Sunn,  420— See  Indian  Hemp, 
Sutures  Longitudinal,  .  93 
Sweet-Flag,         .           .  529 

—  Pea,    .  .  .317 

—  Sop,  .  .  375 

—  Violet,  .  .      586 
Swayne,  Rev.  G.  plantation  of 

filberts,        .  .386 

Sycamore,  a  native  of  Britain, 

161,437 
SycheeTea,    .  .  .392 

Synantlierese,        .  .  623 

Synorhizous,  .  .  •      103 


Tabemiemontana, 
Tacambac, 
Tada  pinnatifida, 
Tspnioptrris, 
Taliora  palm, 


91 
147 
2K6 
65.<> 
259 
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TAlipat,    .  .  .  259 

TaUow,    vegetable,    produced 

from  the  piney  tree,  .      481 

•Mlow  Shrub,  477 

—     Tree,    .  .  .480 

Tamarind,  3iS3 — ^preparations  of 

Tamarinds.  .  •      863 

Tamarindus  Indica,  ib. 

Tamariscinese,  .  644 

Tanncr^s  Barl^  .  672, 674 

Tamim,     •  .  .141 

Tansy,  .  .  .      494 

Tapioca,    .  .  .  285 

Tar,  distination  of;     .  .      466 

Tare,        ...  264 

Taxinett,       .  .  .650 

Taxites,    ...  653 

Tea  Tree,  166,  888-«pecicfl  of 
controTcrsy  r^gardintr,  389 — 
where  native,  ib.— Tea  pe- 
koe, ib. — ^Tea  leaves  wlien 
gathered,  ib. — ^manner  of  pre- 
paring the  leaves,  390 — names 
of  Tea,  ib.— kinds  of  Tea,  ib. 
— green  Tea,  ib. — ^Tea  as  used 
by  the  Clunese,  ib. — ^vhen 
introduced  into  Europe,  391 
— experiments  of  Dr  Smith 
upon,  ib.— Tea  traets,  ib. — ^lo- 
calities ol^ib.^4node  of  manu- 
focturinff  black  Tea,  392— 
mode  of  manufkcturing  green 
Tea,  392— gathering  of  Tea, 
393— cultivation  of,  in  Assam, 
ib.— «iethod  of  planting,  393 
Teak  Tree,        .  166,450 

Temperature,  .        157 

Tenarils,  their  structure    and 

variety,     ...  45 

TerebinthaccK,    .  .  646 

Terustrsmiaoee,        .  .631 

Terra  del  Fuego,  extensive  beds 

of  the  kelp  plant  at,  1 85 

Testicnlate  Roots,       .  .15 

Tetragonia  expansa,  304 

Thea.   ....      888 
TheoDToma  cacao,  896 

Theophrastus    cultivates    the 

science  of  Botany,  553 

Thorn  Apple,  or  Strammonium,  553 
Thnytes,    ...  653 

Thuja,  .  .      ib. 

Thyme.      ...  492 

Thymelee,      .  .612 

Tliyrsus,      ...  72 

Ticks,  .  .314 

Tiger  lily,  .  577 

Tiliacese,         .  .631 

Timber  Ttees,  421 

Tipula  pennioomis,  88 

Tissue  of  plants,  cellular,  6,  7— 

vascular,  ib.,  10 — Areolar,  7 

Tobaccoj  168— species  of»  399— 
qualities  of,  400— number  of 
works  written  against  the  use 
of,  ib. — ^the  use  of  forbidden 
by  various  parties,  ib. — ^where 
cultivated,  ib.  —  manner  of 
cultivating,  ib.— manufacture 
of,  ib. — use  and  abuse  o^  401 
Toddv,  246— derivation  of,  ib. 
Toddy  drawer,  ib. — manner 
of  operating,  .  .      246 

Toddy  Tope,         .  .  243 

To-kien,  .  .  .389 

Tolu,  Balsam  of,  563— Tree 
which  yields  it,  its  qualities 
and  uses,  .  .  563 

TormentU.       .  .  .530 

Torypha  Caliera,  .  259 

Tonmefort,  the  first  snooessftil 
classifier  of  plants,  172 — ac- 
count of  his  system,  1 74,  1 75 
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Tragacanth  or  Qoat*s  Horn,        5o7 
Transpiration,  40— in  the  leaves 

of|Mants,  .  .  51 

Transplanting,  675 

Tree,  its  wondrous  stnicture,  1 — 
stem,  12-19-leaves,  12-37  et 
seq.—monocotyledonous  trees, 
1 2— dicotyledonous,  ib. — aco- 
tyledonous,  ib.— baobob-tree, 
13— trunk,  19, 20 — stems,  in- 
ternal form  of,  20— wood,  23 
— pith,  ib. — medullary  rays, 
24— wood  of  various  trees,  oo. 
24, 25— branches,  25 — central 
system,  cortical  system,  30 — 
grafting,  33— sise  of  trees,  34 
— ^tlie  arauoaria,  ib. — ^Kauri 
pines,  cedars  of  Lebanon^  35 
— incision,  boring,  girdhng, 
ib. — ascent  of  sap,  45— trans- 
piration, and  expiiation,  51  -53 
— ^Trees  of  north  and  east,  160 
—Timber  Trees,  421— TYees 
shelter  the  soil,  433-Cotton 
Tree,  408— Medick  Tree,  318 

Trefoil,  318— hop,  .  319 

IVemandres,  .  635 

Trembling  Poplar,  444 

Trichotomous  Stem,  20 

TriroUnm,  .  .  318 

Trigonocaipnm,  654 

Tripartite  Leaf,  89 

Tripe  de  Roche,  a  species  of  li- 

ctien,  .  .  .      197 

TropfBoleflB,  .  .  629 

True  Service,  828 

Truffle,  a  fungus,  description  of 

the,        .  .193 

Trunk,  19— its  structure,  ib. — 
peculiar  to  dicotyledonous 
irees,  .       isf 

Tuberde,  36 — simple,  multiple, 

compound,  37 

Tuberose,  578— when  introduc- 
ed into  England,  how  culti- 
vated, .  .  .      578 
Tuberous  Roots,  14 
Tubes,  Simple,  7— their  struc- 
ture,                 .  7 
Tuouma  or    Grugru,  242— es- 
teemed a  delicacy,        .           242 
Tulip,    Sti^pna    o^    82— when 
brought  mto  Europe,  extra- 
vaj^ant  value  affixed  to  cer- 
tam  kinds,  its  varieties,  the 
beau  ideal  of  this  flower,  570 
—cultivation  of  the  Tulip,  571 ,  572 
Tulip  Tree,  167,  453— its  great 
beauty  and  migestic  appear- 
ance,          .           .           .      453 
Turio  or  Subterranean  Bud,          36 
Turkey  Oak,         .                       427 
Turk's  Cap,                .           .      363 
Turk's  Cap  Llly>               .           577 
Turmeric,        .           .           .      518 
Turnip,  292 — ^known  to  the  Ro- 
mans, 293 — Roman  method  of 
cultivation  supposed  superior 
to  that  practised  in  modem 
times,  ib.— cultivated  in  vari- 
ous countries,  293,  294 — how 
used,  295— French  Turnip,      294 
Turpentine,   its  varieties   and 

howobtuned,  .      563 

Turpentine  Tree,  .    388, 563 

Typha,         ,  .  .       88 

Typhinese,  .  .  202 


Ulmns,  .  652 

UlodendroD,  .  .      656 

Umbel,  72 

Umbellifero,  24,  285, 625...poi- 
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sonons,  285— poisonous  qua- 
lity   destroyed    by    cultiva- 
tion, .  .  .      285 
UmbUious,            .           .  101 
Umbrella  Tree,           .           .      478 
United    States,   vegetation   of 

the,  .  .  167 

Uredinett,  a  group  of  fungi,         1 92 
Uredofkbe,  .  314 

Urine,  .  .672 

Urtlces,  82,648 

Uruq,  .  .      245 

Utricular  Glands,  1 1 


Yaccinie, 

Yaccinium  MyrtUlus, 
Valerian, 
ValerianesB 
Valerians,  Pappus  of. 


6-22 
346 
534 
624 
93 


VnliBneria  spiralis,  peculiarity 

in  the  plant,  .  61 

Valves,  opening  of,  .  93 

Van  Helroont,  .  •      111 

Vanilla,  397— Aromatica,  397 

Vascular  Vessels  or  Tissues,  7 — 

what  they  include,       .  10 

Vaaculum  or  Botanical  Box,  678 
Vegetables,  their  importance 
and  variety,  1 — Solomon's 
Treatise  concerning  them,  ib. 
—knowledge  of,  amongst  the 
Grecians,  ^— Malpighi^  exa- 
minations of  minute  vegeta- 
bles, 3— wherein  vegetables 
differ  from  minerals,  4 — ^their 
vitality,  ib. — matter  of  vege- 
tables and  animals  essenti^ly 
the  same,  ib. — ^resemblance 
between  animaJs  and  vegeta- 
bles, ib. — ^variety  of  vegeta- 
bles, 5— some  only  found  in  a 
fossil  state,  ib. — ^variety  of  size, 
ib. — ^mouldineas,  ib. — uses  of 
vegetable  products  to  man, 
ib. — ^purify  the  atmosphere, 
ib. — convort  inorganic  matter 
into  snimal  food,  6 — coals,  the 
remnant  of  ancient  vegetation, 
ib.— soil  formed  by  continual 
decay  of  vegetables,  ib. — em- 
bryo of  vegetables,  84— food 
of,  110— fed  by  water,  Ill- 
Vegetable  extract  experi- 
ments. 116— principles^  142 — 
juice,  1 53 — decomposiiion,l  55 
— distribution,  158— marrow, 
379 — specimens,  &c.  679 

VelonianOak,       .  .  427 

Venetian  Sumach,  .      517 

Venules,  .  .  38 

Venus  Fly-trap,    127,  596— its 

singular  structure,  597 

Verbenacese,  .  .618 

Vertical  Roots,  .  14 

—      Stem,  .  .       20 

Verticillate  Leaf,  .  39 

Vervain,  .  .  .591 

Vesicular  Glands,  1 1 

Vessels,  vascular,  7— bearded,  8 
—punctuated,  ib. — slit  ves- 
sels, ib.— spiral,  8,  9— mixed, 
9— sap  vessels,  10— lympha- 
tics. Id. — air  vessels.  10 
Vetch,  Bitter,  316— ths  chick- 
ling, .  .  .  347 
Vicia  Faba,  31 3— sylvatica,  314 

cracca,  ib. — sativa,  314 

Vine,  geographical  limits  of  its 
cultivation,  162,  339— now 
cultivated  does  not  bdong  to 
Europe,  340— by  whom  intro- 
duced into  England,  ib.— long 
lived,  ib.— localities  of,  34 1 
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Vnge 
Viney  soil  for  the,  342— Vine  at 
Hampton  Court,    343— Vine 
at  Yalentines,  .  343 

Vine-leaved  Cotton,  .      409 

Vineyanii,  description  of,  842 

Violariese,  .  .  638 

Violet,  586 — Mm  varieties   and 

their  cultivation,  686,  587 

Virgil,  a  number  of  plants  nam-         ' 

ed  by  him,         .  .  2 

Virgins  Bower,  .  •      601 

Viridis,  .  .  889 

Vitality,  v^^etable,  122 — theo- 
ries of,  ib.— principle  of,  122 
Vitis  Vinifera,  .  .839 
Viviparous  Plants,  .  37 
Volkmannia.  .  .  656 
Voltisa^                 .           .           653 

Wake  Robin,        .  .  264 

Wall  Flower,  .  .      590 

Wallichieie,  .  .  631 

Wafaiut,  162,  165,  382-locaU- 
ties  of,  ib. — ^when  introduced 
into  England,  ib. — ^nsed  in 
cooking  by  the  Spaniards,  ib. 
r-usea  by  the  Gypsies,  io.— 
manner  of  propagating,  ib. — 
black  Viiginian,  383— Penn- 
sylvania, .  .  . 383 
Ward's  Portable  Conservatory,  682 
Water,            .           .  .      105 

—  Cress,         .  .  299 

—  LUv,597..,it8  varieties,    597 

—  Melon,  .         376,379 

—  Ranoncnlus,  573 — uses 

to  which  H^pUed,  573 


Pwre 
Water  Trefoil  or  Buck  Bean,  525 
Watering,  .  .  675 

Wax,  ...      145 

Weather  Glass,  Poor  Man's, '      124 
Weeping  Birch,  •  .441 

Weeping^WUlow,  .  444 

Weld  or  Dyer's  Weed,  514— 
cultivation  of  the  plant,  ib. — 
its  uses  as  a  dye,  .  515 

Wheat,  *  germination  of,  108 — 
,  ffeographical  distribution  of, 
161,  208— wmter  Wheat,  ib. 
-^-spring  Wheat,  ib.— Elgyp- 
tian  or  many*  spiked  Wheat, 
209— «pelt  Wheat,  ib.*— one- 
seeded  Wheat,  ib. — ^produoe 
of  Wheat,  210^modes  of  cul- 
tivating Wheat,  ib.— process 
of  baking  wheat  flour,  .  21 1 
White  Ash,  .  .  436 

—  Bay,  .  .      452 

—  Beech,       .  .  434 

—  Cedar,  .  .      475 

—  Lily,  .  .  566 
•—  Oak,  .  429 
-^     Pme,          .           .           466 

—  Poplar,  .      444 

—  Wftlow,  .  ib. 
Whortleberry,  .  .  161 
Willow,  444— numerous  varie- 
ties, a  native  of  Europe,  cul- 
tivation of,  and  its  uses,  444, 
445— used  in  maau£Mtnre  of 
charcoal,            .           .           445 

WUlow,  Weeping,  .      166- 

—      Oak,        .  .  430 

Wmter,  Effeoisoi;  •      126 
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Winter  Cherry, 

Woad,  506— cultivation  of  the 
plant  and  manufacture  of 
woad,  .  507, 

Wolf's  Bane  or  Monkshood, 

Wood,  23— its  varieties, 

Wood,  23— of  the  sugar  cane,  of 
pines.  24— of  oak,  fir. 

Wood  Ashes,         .  .   672, 

Woodbine, 

Woodroof,  692 

Woody  Roots,  .  .         1-4 

—  Stem,  .  19 

—  Fibre,  .  .  151 
Wormwood,  .  .  527 
Wort,  the  name  applied  to  malt 

liquors  before  fermentation,  217 
WychElm,  •  .  433 

Xanthozylee,       •  .  628 

Yam,  263— winged,  •           263 

Yarrow  or  Millfoil,  .      556 

Yeast,        .           .  .           672 

Yellow  Nuphar,         .  .      597 

»      Pine,          .  .            465 

—  Willowy  444 
Yew  Tree,  473— its  name  de- 
rived, various  uses,  •           473 

Zamia.                  .  .           653 

Zea  Mayz,  (Maize  or   Indian 

Com,)          •  •           .      225 

Zeugophyllites,  •           654 

Zi8yphusJi\juba,  .           .      971 

Zosterite^  654 

Zygophylleff,        •  .          628 
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